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Digital Thermometers 


General Accessories 


Ordering Information 


How to use this catalog 

The section numbers listed in the above table 
of contents outline the broad product grou- 
pings you will find in this catalog. You can 
reference each of these sections by simply 
thumbing to the appropriate number shown 
on the outer margin of each product page. 


When looking for a specific product or 
type of product within each product section, 
first refer to the divider page for the section. 


Recorders and Plotters 


Customer Support Services 


Touch Control Screens 


Color Touch Control Screen 


421 


Software Development Tools 


Handheld Digital Thermometers 


Digital Thermometers & Systems 
Temperature Scanner 


435 


Universal & Computing Printers 


Multipoint Data Recorders 


Universal Recorders 


451 


Digital Pen Plotters 


Calibration & Repair/System Integration 
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Education Support & Programs 
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Technical Literature 


Cables 
Adapters 
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485 


Working with Fluke/Warranty Information 


Terms & conditions of Sales 
U.S. Government Sales & Support 


489 


Sales & Service Office Listings/Call Guide 


Here you will find a handy table of con- 
tents, along with pictures of several key 
products featured in that section. Directly 
following most divider pages is a selection 
guide that compares key features and specifi- 
cations of all products in the section, and lists 
page numbers. 


The front of the catalog also includes three 
master-reference page indexes. 


Oneis an alphabetized functional listing of 
all products and services in the catalog, the 
other two are numerical listings for both the 
Fluke and Philips product lines. 

When you have found the product you 
want, you may request more information by 
filling out and returning the enclosed reply 
card, or by directly contacting your nearest 
Fluke or Philips office as listed in the last 
section of this catalog. 


Philips Research 
Laboratories, Eindhoven, 
the Netherlands. 


THE GLOBAL ALLIANCE: 
THE NEW WORLD OF , 
TEST AND MEASUREMENT | 


The Fluke and Philips test and measure- 
ment alliance is now one year old, and 
customers around the world are already 
experiencing the benefits of this unique 
cooperation. This catalog reflects our newly 
expanded product and service offerings. a , eee 
It includes complete specifications and fe te enue) sro0n 
performance characteristics of the entire 
Fluke and Philips line — over 650 products 
and services in all. Several new product 
offerings are featured for 1989, and a full- 
color overview of each appears in the 
following pages of this section. 


Fluke World Headquarters 
Everett, Washington, USA. 
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Our Alliance -- Your Benefits ni, 

A corporate commitment to engineering anon 

excellence anda sizable investment in R&D  TE=isaaiieaaae 

by both Fluke and Philips allow us te design Manufacturing 
advanced technology into our products. 

For example, more and more of our products 
now exploit the increasing power of the PC, 
giving you more performance and efficiency 
from your test instrumentation. We have 
also expanded our product line to include 
support for the latest types of micro- 
processor-based circuitry, including the 
80386. And a new generation of key product 
families combine the performance and 
functions of several instruments for easier, 
faster, and more capable testing of today’s 
complex electronics circuitry. 

But the Fluke and Philips alliance is more 
than just products. It is a strict obligation to : 
your complete satisfaction, evidenced by Service 
the people, parts, and facilities dedicated to 
serving and supporting your T&M needs 
over a wide range of industries and applica- 
tions. This is what you can count on with 
every Fluke and Philips product you purch- 
ase. 

We invite you to examine our products 
closely, and compare them to any you are 
currently using or considering. We are 
confident that Fluke and Philips products can 
meet or exceed your performance require- 
ments, while keeping your cost of ownership 
low. 

We hope you enjoy our 1989 catalog. 


Results —PC OUP es 


Calibration 


A few highlights of 
this year's new products 


As circuitry becomes faster, so must T&M instru- 
ments - and the new PM 3340 digitizing oscilloscope 
uses a sequential sampling system that combines a 
wide 2 GHz bandwidth with unmatched 1mV 
sensitivity and full 2 GHz triggering. The new 

PM 3655 is a low-cost logic analyzer that delivers 
exactly what it promises. Unlike many similar 
instruments, its 96 channels, 100 MHz bandwidth, 
2k memory/channel and 5ns glitch capture are 
always available in any configuration. 


Two new software packages for the PC (Screen 
Builder and Icon Builder) provide a simple, standard 
method to ease generation of custom screens and 
diagrams for the 1030 and 1050 Series Touch Control 
Screens. And there are several new software 
packages for GPIB/IEEE systems as well. 

The Testleam Software greatly speeds test 
program generation for PC-based IEEE instrumenta- 
tion systems. Also, a new interface card allows the 
IBM PS/2 to control automatic test sequences. 

And a range of dedicated instrument drivers for 
many Fluke and Philips instruments greatly reduces 
your systems programming efforts. 


The new 80 Series is one of the most notable 
multimeter introductions of the decade, offering 
more measurement functions and special features 
than ever before in a splash-proof and dust-proof 
handheld package. Also ideal for many service 
applications is the new PM 3308 scope. 

Itis a 100 MHz portable scope with innovations 
such as a flat, flicker-free electroluminescent v8 
screen and a 180 kByte RAM disk - in a lightweight, ee aah 
rugged portable package. 


The 5700A Multifunction Calibrator handles the 
broadest workload of any calibrator and offers 
excellent DC and AC accuracy. Only three Artifact 
standards and about one hour are enough to set it 
up to maintain its accuracy and traceability to legal 
standards. We further extend the comprehensive 
range of calibration offerings with the 7411 PC 
software, which allows a PC to control an auto- 
mated calibration system - even keeping calibration 
records for you. 


Complete new products preview on following pages. 


New Products 


PM 3365 100 MHz, 
100 MS/s Digital Storage 
Oscilloscope 


Ww 


PM 3340 2 GHz 
Digitizing Oscilloscope 


PM 3335 20 Ms/s, 
50 MHz Advanced Digital 
Storage Oscilloscope 


Ww 


High performance analog and digital scope 


DC to 2 GHz bandwidth 


Dual Analog and Digital Storage 


High 100 MS/s sampling rate on each 


175 ps risetime 


50 MHz real time analog bandwidth 


channel simultaneously 


Trigger response up to 2 GHz 


Deep 8 KBytes x 8-bit waveform 


Full 100 MHz bandwidth 


Four 4 kbyte x 10-bit memories 


acquisition memory 


2 mV sensitivity 


1 mV/div vertical sensitivity 


Second reference memory for comparison 


Triggering to 150 MHz 


Powerful automatic measurements and 


of waveforms 


Multifunction AUTOSET gives instant 


signal processing functions 


AUTOSET for instant on-screen trace 


display of signals 


Eye pattern and constellation diagrams for 


display 


Advanced automatic measurements 


PCM inspection 


Standard cursors for on-screen 


Delayed Time Referencing 


Autoset selects settings for instant 


measurement functions 


Reference memories 


on-screen display 


RS 232 and IEEE-488 interface options 


Probes operating over full bandwidth 


The PM 3365 Is the best in 100 MHz analog 
and digital performance. Full 100 MHz analog 
performance includes Autoset for instant 
display of a waveform in just 2 seconds. For 
single shots, the 100 Ms/s 8-bit converters on 
each channel reveal the smallest and fastest 
transient and also digitize repetitive signals 
extremely quickly over the full 100 MHz 
bandwidth in the equivalent time DSO mode. 
To zoom in on details, the Delayed Time 
Referencing mode offers the digital equiva- 
lent of delayed time base mode in an analog 
scope. Extensive cursor facilities and math 
functions allow direct measurements, and 
reference memories are available for signal 
comparisons. |EEE-488 and RS 2372 interfaces 
are available for hard copy devices such as 
printers and plotters, and for full remote 
control. 


See page 43 for full description 
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IEEE-488 and RS 232 interfaces 


The PM 3340 sets new standards in 
acquisition, display and analysis of ultra high 
frequency signals. A full 2 GHz bandwidth and 
175 ps risetime ensures accurate reproduc- 
tion of the fastest edges. Triggering over the 
full bandwidth is standard and the many 
trigger modes cover most applications. 10-bit 
vertical resolution ensures every signal detail 
is visible. Extensive cursor measurement 
capabilities and math functions give accurate 
processed results “on-line”. Up to 12 k 
sample points can be displayed on screen 
which, combined with the measurement 
functions, makes the PM 3340 ideal for PCM 
eye pattern or constellation measurement. It 
is as easy to use as Standard analog instru- 
ments and, for systems use, has RS 232 and 
IEEE-488 interfaces included as standard. 


See page 26 for full description 


All the power and facilities of analog and 
digital scopes are combined in this econom- 
ical scope. Repetitive signals up to 50 MHz 
can be analyzed in analog mode and for single 
shot work, both channels have a fast 20 Ms/s 
8-bit convertor. Autoset automatically gives 
optimal display of the input signal. With 8 
kbytes memory depth per channel, extensive 
pretrigger information is available. Screen 
cursors enable time and amplitude measure- 
ments and reference memories are available 
for signal comparison. Printers and plotters 
can be connected via the combined RS 232/ 
IEEE-488 interface, which can also be used 
for remote control of the instrument and 
measurement transfer in small systems 
applications. 


See page 47 for full description 


PM 3320A 200 MHz, 
250 Ms/s Advanced 
Digital Storage Oscillo- 
scope 


Ww 


PM 3308 40 MS/s 
Compact Digital Storage 
Oscilloscope 


Ww 


| Products 


80 Series Analog/ 
Digital Multimeters 


Ww 


Maximum bandwidth of 200 MHz 


100 MHz bandwidth 


Min Max Average recording mode with 


250 Msamples/s per channel 


40 Ms/s maximum sample rate 


MIN Max Alert™ 


4ns realtime resolution per channel, single 


Autoset for instant on-screen trace display 


Frequency, duty cycle and capacitance 


shots 


Deep 8 kBytes acquisition memory 


measurements 


10 bit vertical resolution 


180 kBytes non-volatile RAM disk 


1000V input protection; Input Alert™ 


Horizontal expansion up to 128 times 


22 cursor measurement functions 


detects wrong input jack connections 


Extensive cursor and math facilities 


Powerful math processing 


3% digit, 4000 count display updates 


JIEEE-488 and RS 232 Interface 


Large flat electroluminescent display 


4 times per second; analog display 


The Philips PM 3320A is a digital storage 
oscilloscope which offers a combination of 
high resolution signal digitizing and analysis 
and an easy to use front panel with softkey 
operation. The softkeys allow direct access to 
the most frequently used controls which, 
together with the clear panel and screen 
layout, make the instrument easy to use and 
encourages the user to make full use of its 
functions. The PM 3320A%s features include a 
very fast sampling speed of 250 Msamples/s 
per channel; storage of traces and set-up 
parameters; and pre- and post-triggering 
allowing long time interval waveforms to be 
captured and analyzed in detail. Cursor 
measurement facilities and math functions 
enable extensive post processing of captured 
data, including even optional FFT analysis of 
measured signals. The PM 3320A is fully 
IEEE-488 and RS 232 Compatible. 


See page 31 for full description 


The Philips PM 3308 digital storage oscillo- 
scope offers a combination of high perform- 
ance and features in a small package. A flat 
electroluminescent display gives very sharp, 
clear waveform display over a wide 140° 
viewing angle and it can be folded flat to give a 
very compact, portable package. It includes a 
180 kBytes non-volatile RAM disk for storage 
of up to 100 traces, set-ups, or a combination 
of both. Powerful signal processing facilities 
include addition, subtraction, integration and 
differentiation, and extensive cursor measure- 
ment capability is also provided. The PM 3308 
is completely programmable within a system 
environment through its IEEE-488 and 
RS 232 interfaces, included as standard. 


Available Mid 1989 


See page 37 for full description 


updates 40 times per second 


4V2 digit mode, 1 ms peak hold, back lit 


display and true RMS measurements 


(87 only) 


Touch Hold® and Relative modes 


Splash proof and dust proof case; EMI 


shielded 


Protective holster with Flex-Stand™ 


Safety-designed test lead set 


The new Fluke 80 Series (83, 85 and 87) are 
high performance meters with 11 functions 
and 40 ranges for a wide variety of electronic 
and industrial applications. They offer an 
impressive range of capabilities, including 
frequency, duty cycle and capacitance 
measurement, and feature durable construc- 
tion and several unique safety features. For 
changing or unstable signals, the 87 features 
ahigh-resolution analog pointer, the 83 and 85 
use an analog bargraph. The 83 and 85 also 
feature aZoom Mode for higher resolution 
analog readings. Basic dc accuracy on the 83 
is 0.3% of reading, the 85 and 87 feature 
0.1% basic de accuracy. 


See page 110 for full description 


PM 3655 Low-Cost 
100 MHz 96 Channel Logic 
Anlayzer 


Ww 


9132A 
Memory Interface Pod 


Vv 


Wy 5700A 
ww Calibrator 


Full 100 MHz sampling speed on up to 


Support for 32-bit designs 


Covers the complete DMM calibrator 


96 channels for timing and state analysis 


Fluke’s new HyperlTEST™ RAM test 


workload 


2 kbytes memory always available on all 


algorithm 


Precision performance that is easy to use 


96 channels 


Advanced diagnostic capability for isolating 


Simplified support with Artifact Calibration 


5 ns glitch capture on all channels, at full 


bus faults 


Compatible to protect your investment 


100 MHz and with full 2 kbytes memory 


Quick memory test 


Sophisticated multi-level triggering and 


4 clock qualifiers 


High quality, low impedance probes 


Simple, familiar operation 


Plus full MS-DOS-based PC 


PM 3655 offers no-compromise perform- 
ance at low cost. Unlike some other instru- 
ments in its class, all functions can be used at 
full rated spec atall times, regardless of which 
combination of features are in use. Sampling 
speed is 100 MHz on all of its maximum 96 
channels. Each channel always has 2 kbytes 
memory available and glitch capture can 
capture transients down to 5 ns, still at full 
speed and with all the memory. State and 
time analyses, or combinations, are possible 
through the many powerful triggering func- 
tions. This performance is available in 
configurable modules of 24-channels each, 
so you can have the power matched to your 
needs and budget. Plus, the logic analyzer 
has the familiar functionality of a PC, (with 
menu operation, for example), for superior 
ease-of-use, and it operates separately as a 
PC, running common software packages. 
RS 232, Centronics and IEEE-488 interfaces 
are standard. 


See page 153 for full description 
VI 


The 9100A Digital Test System from Fluke 
now supports advanced 32-bit designs (like 
the 80386 and 68020) with the new 9132A 
Memory Interface Pod. The pod can be 
adapted quickly and inexpensively to accom- 
modate future microprocessor support 
needs with only a microprocessor-specific 
personality module and software disk. 

The 9132A connects to the 9100A main- 
frame in the same way as other Fluke pods to 
stimulate and test UUT circuitry, but uses a 
new pod technology. Connection is made 
through a sync module and by replacing the 
UUT boot ROMs with ROM modules. The 
9132A accesses and controls the UUT's 
microprocessor through the boot ROM 
sockets. Instructions are passed through the 
ROM modules stepping the UUT microp- 
rocessor through various built-in and user- 
written tests. Similar to the user interface for 
other Fluke pods, the 9132A can be controlled 
through commands written in high-level 
language, rather than requiring the user to 
generate microprocessor-specific assembly 
code. 


See page 172 for full description 


The new 5700A Calibrator is designed to 
deliver outstanding performance while 
minimizing the costs associated with 
supporting and using a high-accuracy instru- 
ment. 

Only three Artifact Standards are required to 
perform periodic calibration of all 5700A 
ranges and functions. And internal references 
and the unique Cal Check feature make it 
convenient to verify performance between 
calibrations. Full, independent verification of 
the 5700A is extended to two years. 

The 5700A is designed to calibrate the 
broadest cross section of your meter work- 
load. It delivers direct voltage to 1100V and 
alternating voltage from 200 pV to 1100V at 
frequencies from 10 Hz to 1.2 MHz. Cardinal 
point resistances range from 1 Q to 100OMQ 
inx1 and x1.9 decades, including a short. 
Alternating and direct current are provided to 
2.2A, and frequencies for alternating current 
range from 10 Hz to 10 kHz. The wideband 
voltage option extends alternating voltage 
frequences from 10 Hz to 30 MHz. 


See page 187 for full description 


Ww 5725A 
. Amplifier 


742A 
Resistance Standards 


Ww 


7400 Series Automated 
Calibrated Systems 


Ww 


Companion to the 5700A calibrator 


Small and rugged 


Choice of PC-compatible or Fluke 1722A 


Extends current and Volt-Hertz capability. 


No oil or air baths required 


instrument controller 


The 5725A is a companion instrument to 
the 5700A. It increases the maximum current 
output of the calibrator to 11A for calibrating 
the high current ranges of popular handheld 
DMMs. It also extends the 5700A%S alter- 
nating Volt-Hertz product to 100V at 30 kHz 
and 750V at 100 kHz to cover the calibration 
requirements of high-accuracy bench and 
system meters. 


See page 187 for full description 


18°C to 28°C operating range 


Awide selection of calibrators, packaging, 


Six month stability to 2.5 ppm 


auxiliary instruments and support are 


Fluke 742A Standard Resistors are high 

accuracy working standards for precision, 
on-site resistance calibration. 
They are small, rugged and easy to transport. 
No cumbersome oil or air baths are required. 
The 742As are ideal for supporting the Artifact 
Calibration of the 5700A Calibrator. 


See page 228 for full description 


available. 


Easy to learn and to use 


Fluke 7400 Series Automated Calibration 
Systems are designed to offer you a complete 
solution to the complex task of matching the 
calibrator, host computer and software, 
packaging and other accessories with your 
workload requirements and your budget. 


See page 220 for full description 
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New Products 


PM 2202 MC-GPIB Inter- 
face Board for IBM PS/2 


Ww 


PM 2230 Series of GPIB 
Instrument Drivers 


Ww 


PM 2240 
Testleam Software 


Ww 


Turns an IBM PS/2 into a versatile GPIB/ 


Automatic configuration utility for fast 


Fast, easy program generation for GPIB/ 


IEEE-488 controller 


system configuration 


IEEE-488 instrumentation set-ups 


Hardware configuration completely 


High level instrument commands ease 


Easy to use, menu-oriented operation with 


software programmable 


programming 


pull-down menus and pop-up windows 


Easy to use GPIB/IEEE-488 drivers for 


Extensive built-in error checking and 


Extensive instrument library 


BASIC, C and Pascal 


reporting 


Parameters programmed by on-screen 


Programming of GPIB/IEEE-488 


Includes easy to use GPIB/IEEE-488 drivers 


instrument panels 


instruments easy with PM 2230 Series, 


Support for BASICA, Pascal, C & 


Built-in graphics and analysis functions for 


PM 2240 and PM 2260 GPIB software 


QuickBASIC 


simple on-screen data presentation 


packages 


Available for IBM PC's and PS/2’s 


Powerful debugging & error handling tools 


The PM 2202 is an extremely advanced 
GPIB/IEEE-488 interface for the IBM Personal 
System/2 (equipped with Micro Channel 
plug-in-slots). The PM 2202 consists of an 
interface card plus driver software, and turns 
the PS/2 into a flexible instrument controller 
for systems with up to 14 instruments. The 
interface board allows a maximum transfer 
rate of 1 MByte/sec, fast enough for the most 
demanding applications. All board settings 
are fully programmable and installation is 
quick and simple. The PM 2202 supports all 
commonly used GPIB/IEEE-488 functions, 
with routines that can be included in applica- 
tion programs written in GWBASIC, BASICA 
Microsoft™ Pascal and Microsoft C. Besides 
standard GPIB drivers, the PM 2202 is 
supported by software packages specifically 
designed to ease programming, debugging 
and waveform processing. It is software 
compatible with the PM 2201 GPIB interface 
for the IBM PC, so application software 
written for the PC or PS/2 can be exchanged 
without modification. 


PM 2230 Series of instrument drivers 
simplifies programming GPIB/IEEE-488 
instrumentation systems and results in 
self-documenting, error-free application 
programs. The automatic configuration utility 
determines the GPIB system configuration, 
including instrument addresses and type, and 
assigns a user-defined name to each instru- 
ment. Application programming can thus 
start immediately after running this utility. 
High level instrument drivers have commands 
as simple to understand as the instrument 
front panel, reducing programming time and 
resulting in easy-to-read application pro- 
grams. The instrument drivers automatically 
check program validity; for example, program- 
ming an instrument out of range, or program- 
ming an incorrect combination of settings, 
results in clear, readable, error messages. In 
addition to supporting a large range of Fluke & 
Philips instruments, the instrument drivers 
contain a complete set of GPIB procedures 
for controlling any GPIB instrument, and 
support BASICA/GWBASIC, QuickBASIC, 
Microsoft C & Pascal. 


for error-free programs 
Available for IBM PC's or PS/2's 


The PM 2240 TestTeam provides a 
complete, easy-to-use programming environ- 
ment for GPIB/IEEE-488 application programs 
in Microsoft™ QuickBasic or C. Application 
programs are written using a user-friendly, 
visual editor and functions are selected via 
pulldown menus or pop-up windows. A 
built-in instrument library supports an exten- 
sive number of instruments and program- 
ming a GPIB instrument is accomplished by 
simply selecting from an on-screen instru- 
ment panel. Standard graphics and analysis 
libraries greatly simplify presentation of 
measurement data on screen or in printed 
form. Extensive debugging and error handling 
facilities are included. 


See page 379 for full description 
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See page 376 for full description 


See page 374 for full description 


PM 2260 Oscilloscope 
Signal Processing 
Software 


Ww 


Touch control screen 
software development 
tools 


Ww 


New Products 


PM 8238 
Multipoint data recorder 


Ww 


Extensive waveform analysis and display 


ScreenBuilder™ for stored screen 


Long term reliability for chart recording 


functions all accessible via menus and 


development 


Maximum 30 input channels, scanned 


function keys 


IconBuilder™ for custom character font 


at 10/s 


Menu driven data transfer from Philips 


development 


Graphic or numeric data presentation 


Digital Storage Oscilloscopes to PC 


Fast data transfer via GPIB/IEEE-488 


On-line help facility 


The PM 2260 Oscilloscope Signal Proces- 
sing (OSP) software combines the extensive 
range of waveform analysis functions of the 
ASYSTANT'Y-GPIB software package, with 
the very advanced data acquisition 
capabilities of Philips Digital Storage Oscillos- 
copes (DSO). Data captured with a Philips 
DSO can be easily transferred to the PC via 
the GPIB/IEEE-488 interface, under control of 
amenu-oriented driver, with no programming 
skill or effort required. On the PC, data can 
then be quickly analyzed, processed and 
displayed. Processing functions include FFT, 
power spectrum, inverse FFT, differentiation, 
integration, Blackman window, curve fitting, 
cross-correlation and many more. Additional 
mathematical functions include extensive 
array operations, statistics and multi-window 
graphics facilities. Hard copy output to 
printers and plotters is also supported. 


See page 377 for full description 


TCS Toolbox™ for simplified application 
program development 


ScreenBuilder is a development tool that 
allows the user to completely develop stored 
screens for the 1030 or 1050 Series TCS. 
The user simply “fills in the blanks” on this 
interactive program that runs on the IBM PC 
or equivalent. 

IconBuilder allows the user to create char- 
acter fonts and icons for custom displays on 
the 1030 and 1050. As with ScreenBuilder, 
IconBuilder is an interactive, “fill in the 
blanks” program that runs on the PC. 

The TCS Toolbox provides a programmer with 
QuickBASIC functions that greatly simplify 
the development of a run-time application 
program. While the TCS Toolbox can be used 
with any 10XX TCS product, it is best suited 
for the 1020 Series. 


See page 434 for full description 


Optional alarm output plug-in cards 


Interpolation between measuring points for 


continuous line-plots 


Memory modules for user-program 


storage 


AX + B scaled measurements 


The PM 8238 30-channel data recorder Is 
ideal for applications requiring long term 
stability and reliability, such as extended 
unattended recording. Chart output Is in 
numeric format (for clear presentation of 
values), graphic (for spotting trends), or both 
in combination. Accurate measurement of 
temperature and voltage covers a span of 
1 mV to 30 V and the thermal printing system 
ensures long term, high quality printing even 
in dusty environments. All functions or 
parameters entered for a channel can be 
quickly selected and verified on the LED 
display; and a scaling function allows outputs 
to be displayed in any required units. An 
internal clock allows time/date labelling. User 
set-ups and programs can be stored in 
memory modules, and a choice of IEEE-488 
or RS 232C interface options also allows 
remote control of all data recording activities. 


See page 458 for full description 
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TOStWiriter SORWAC ence 2c cnet cececececcecesereenerenecetes 176 Handheld ......... igs s steven chev asta cu cles tates eee 102 540B-110 Rechargeable Battery Pack ......... 234 
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Bear eee ee eee oes ee ae eee ieee! 895A DC Differential Voltmeter ............. 100 
Sheathed........ PS ESS Ea 133, 134, 442 Fluke Products 900 Dynamic Troubleshooter .............. 162 
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i Y2020 422mm Panel Mount, Style Crs 488 nterface apter BRE ct rcnocectecccicincn 
M03-200-618 3" Rack Adapter, Dual.................. 210 y929014 145mm Panel Mount, Style D ...... 48g 8598 3" Rack Adapter w/Slides ..............+. ry 
MO03-200-619 3" Rack Adapter, Offsety...4:..te 210 Y2022 T/C Calibrator Divider ................... 448 Y8599 3" Rack Adapter waneenes checcaaencntaeneeanen ste 
M03-200-620 Panel Mounting Kit ..................06 210 yo24 3-Way Power Cord --escssee--- 448. 488 Y8834 Offset Rack Mount Kit ..............2+- 488 
M03-201-601 3" Rack Adapter, 1 Quarter ............. * ¥2026B RS-232-C Cable Adapter ............. ; 44g  Y8835 Dual Rack Mount Kit ...............6 488 
M03-202-603 3" Rack Adapter, 2 Quarters ........... Me Y2030 Input Module for 2190A ...cscccses... 448 Y8836 Center Rack Mount Kit ...............-- 488 
peace abe ROIS are! gir Pea eee) vena] Input Module for 2180A .....csce 448  Y9000-80286- 
ee ee “-¥2035 Thermal Paper, 10 rolls......... 454,456 7202 PLCC Clip-on Adapter ......s..:ssss 179 
M03-206-604 3" Rack Adapter, Triple ................... 2036 3-Way PTI Cable Adapter ........... 448 9100" BNC Attenuator 2X (6 dB)... 486 
M04-205-600 5" Rack Adapter .............ccceeeeeeeees 76 Y2037 PESSORIID Rroberer ccs eee 448 Y9100A-100 Card Edge Fixture Kit...............-. 170 
M05-203-601 5" Rack Adapter, Half .................08 **_ Y2039 RE SO2ZtAD IP ODC teres ene 448 Y9100A-101 Card Edge Fixture Base............... 171 
M05-203-602 5" Rack Adapter, Half..................0.. **  -Y2042 DC-100 Cartridges, Pk@/5 ............ 404 Y9100A-102 Card Edge Interface Module ........ 171 
M05-205-600 5" Rack Adapter ..............e eee 396 Y2044 8" Rack Adapter, w/Slides .... 404,409 Y9100A-7201 Probe Accessory Kit ............::0+0+ 171 
M07-205-600 7” Rack Adapter cccccccccccceecseesee +» 2045 8" Rack Adapter, w/o Slides . 404,409 Y9100A-7203 Foot Switch ......c.cesssseneenee 171 
M08-205-600 8" Rack Adapter er err ee. es Y2046 Printer Paper, Pack ofp 1l0)...ceaee 404 Y9100A-DCS DIP Clip Set Tigges rs 171 
M10-205-600 10" Rack Adapter ....ccccccccscccsssssssooee xx  Y2047 Multi-Connector/Adapter ...... 404,409 Y9100A-XXD_ High Quality Dip Clip .........0.. 171 
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Y9100A-XXS Small Outline Dip Clip .................. 171. PM 2235 Instrument Software Drivers for PM 5109 Low Distortion Sine/Squarewave 
Y9101* BNC Attenuator 5X (14 dB) .......... 486 Oscilloscopesseerrcss-.-ccetee 4: 376 GeMerato eee rcs tevescscccssssececs ce 288 
Y9102* BNC Attenuator 10X (20 dB)........ 486 PM 2240 GPIB TestTeam Software °...... 374 PM5109S Low Distortion Sine/Squarewave 
Y9103* BNC Feed Thru Termination ........ 486 PM 2241 TestTeam Advanced Analysis Generaton tere cecetscctectectccssesres 288 
Y9104* Insulated Alligator Pin Tip, Pkg/6 . 130 Library scetccon ceovtterscescccccosesessttcetes 374. PM5110 Low Distortion Sine/Square Wave 
Y9106* BING Seo JACKS erreercten caseeseseceee 486 PM 2260 GPIB Oscilloscope Signal Processing Generators nes ic See 287 
Y9107* BNC Jack, Plug, Jack...............005 486 SOPWANC! OM sai dsaatacesiccccssnsees 377. PM 5131 Function Generator ............:..:00 285 
Y9108* BNC Jack to Double Banana ....... 486 pM 2295/05 IEEE-488 Cable © ...........eceeeee 54 PM5132 Function Generatonet.<:......ccs0ese2 283 
Y9109* Binding Post to BNGIPIUQWereee 486 pm 2295/10 (EFEMS8 Cable eet. ee. 54 PM 5133 Function Generator crs-.-s-2-cs0etert 280 
eee BNG=to-PCB) PinS cc.cevse- 0c s--secreore 486 PM 2295/20 IEEE-488 Cable ® .............c0e6. 54 PM 5133S Function Generatoneecs:::taen 282 
SS BNG@ Coaxi508i3iit cers 1c-00-1-wemeanes 487 pm 2295/50 IEEE-488 to IEC-625 Adapter *... 54 PM 5134 Function Generator Pi ssascasstiewast Or 277 
Yy9112 BNC Coax 508, Giltieerg. ose. eee 487 PM 2295/60 IEC-625 to IEEE-488 Adapter ec... 54 PM 5190X Us Synthesizer OG earnest sise seine 274 
Y9113* BNC to Banana Plug .................4. 486 : +5 PM 5191 Programmable Synthesizer/Function 
9114" BNC Jack to Phone Plug .......:..... 4g6 PM 2518 Multimeter, Digital Hand-Held ...... 122 Generaton. se eee. 271 
Y9115* Phone Plug to BNC Jack............+. 4g6 PM 2525 Digital Multifunctional PM 5192 Programmable Synthesizer/Function 
Y9116* BNC Jack to Phono Plug.............. 486 Multimeter © f .......s-sssseeseceeeseeessoe 67 Generator oa iierc.: foes bungie 268 
Y9117* Phono Jack to BNC Plug.............. 4g6 PM 2534 Multimeter, System ° ......... 81,390 pm 5193 Programmable Synthesizer/Function 
Y9134* Alligator Clips, 5 Red, 5 Black...... 130 PM 2535 Multimeter, System ° ......... 81,390 Genoratore: Steere ct ones 263 
Y9301 508 to 758 Adapter ...........-sssseeeees 4g6 PM 2554 AC Millivoltmeter ..............------eseeee 98 pM 5326 RF Signal Generator 0.0.0... 305 
Y9307 Type N-to-BNC 758 Adapter ........ 4g6 PM 2618 Multimeter, Digital Hand-Held ...... 122 pM 5390 Programmable RF Generator 
Y9308 Type N-to-BNC 508 Adapter ........ 4g6 PM 2718 Multimeter, Digital Hand-Held ...... 122 Wels ttn, MR Mire 301 
Y9315 Type N Coaxial Cable .................. 487 PM 3050 Oscilloscope 60 MHz ° ............ 11. PM5390S Programmable RF Generator 
Y9316 BNG@i@apacitoiare:...cee-...-:---seees 486 PM 3052 Oscilloscope 60 MHz, HEGHZ recesses cets, Bab orseres ee ae 301 
Y9317 Type N 508 Termination............... 486 Rackmountable ° ..............00s 14. PM 5514V Video Pattern Generator 
* Distributor stock item PM 3055 Oscilloscope 60 MHz ° ............ 11 BAIGINT SG Sates see. scccosaetente 315 
**Not described but listed with any relevant instrument PM 3057 Oscilloscope 600 MHz, PM 5515 Color TV Pattern Generator 
°|EEE-488 Rackmountable ° ...........---+++ 14 BANGS Greer sores eee eneane 307 
+RS-232-C PM 3065 Oscilloscope 100 MHz °........... 11 PM 5516 Color TV Pattern Generator 
PM 3067 Oscilloscope 100 MHz, SECAM cesctetcaee teases eocesases-ctoces 307 
Rackmountable © .........sceeeeee 14 PM5518 Color TV Pattern Generator 
ili PM 3070 Oscilloscope 100 MHz °........... 11 SECAM/PALINTSC ..........::00000 307 
Ph Ips Products PM 3072 Oscilloscope 100 MHz, PM 5705 Pulse Generator, 15V Output....... 299 
Rackmountable ° .........+:sseee0s 14. PM5712 Pulse Generator, High Frequency 
PM 2101 IEEE/IEC Interface/PSU ° ....... 381 LPL cone recta eon eee nance 297 
PM 2120 Universal Switching Unit ............ ery) REA neaueee 50 MHz Analog >, PMS5715 pulse Geneon dion riecvency 
PM2121 Low Level Switching Unit ......... aad Sees Oca aT ewes IMA Met Ae ane ee 297 
PM 2122 Coaxial Switching Unit (250 MHz) 382 Shae See oe ne < ws ; PM 5716 Pulse Generator, High Frequency 
PM 2123 Coaxial Switching Unit (18 GHz) .. 382 Ae! Reser eae versie 19 MOG re rence tat tesiveter: 294 
PM 2124 High Current Switch ........... 382 PM 328 Rte RE eg PS Se PM 5785 1 ns Pulse Generator ...c...cccccceee- 290 
PM 2125 Probe Switch Driver ......:sse:ss-sss0e- 383 5 scilloscope 200 MHz ® ...... 7 
Bai 450 PCNA ee 683 PM 3286 VHF Oscilloscope 200 MHz ° ...... 7  PM5786 2 ns Pulse Generator ...............++- 290 
Dee Bel ea Unit 3g3-PM3295 VHF Oscilloscope 400 MHz ° ...... 7 PM6303 — Automatic RCL Meter ...sscssssssssse 93 
PM 2132 Digital Output Unit ......ccssseeeeeeeeee 383 M3296 — VHF Oscilloscope 400 MHz ° ...... 7 pM6652C _— Programmable Universal 
PM 2140 Analog Input Unit .............:.::eeeee 384 PM3305 Oscilloscope 4-channel Digital sIMeT/COUNtS aReMeetreer cteteraecises/o 323 
PM 2141 Analog) @utputiseccecs-<..-2s-coenee-res 384 SlOLAG CaS seieidsreie cisctictrcis.e vieie's cteisisterele 50 PM 6654C Mimer/Counteneewe. cerinccces «nen 323 
PM 2150 User-Adaptable Unit ................6 385 PM 3308 Oscilloscope 40 Ms/s Compact PM 6665 iMersGountetamemeerar sss cenwiechins 334 
PM 2160 Temperature Unit for Pt 100......... 384 Digital Storage ® f 00... 37 PM 6666 imenCountemsmecsesesecese sees 334 
PM 2190 Display Module ...........c.eeeeeeeee 385 PM3320A Oscilloscope 250 Ms/s Digital PM 6667 120 MHz Fast Frequency Counter 359 
PM 2191 Terminal Adapter ............::cccccce 385 SlOlaGe? *aeserasisacriac saves s qeicernae 31 PM 6668 1 GHz Fast Frequency Counter ... 359 
PM 2192 Extension Cable Set............c000c06 385 PM3335 Oscilloscope 20 Ms/s Digital PM 6669 Universal Frequency Counter ®.. 355 
PM 2193 Rackmounnte meee ree see 385 Storage’ or ft Succsterecweaeest ese 47 PM6670 Timer/Counter 120 MHz °........ 343 
PM 2194 Blank Panels for Rack-Mount Kit . 385 PM 3337 Oscilloscope 20 Ms/s Digital PM 6671 Timer/Counter 120 MHz °........ 343 
PM 2195 Probe Switch scessccccorteres 383 Storage, Rackmountable ° f ....... 49 PM 6672 Timer/Counter 1 GHz ® .......... 343 
PM 2198 Additional Power Supply .............. 385 PM3340 Oscilloscope 2 GHz Digitizing® +. 26 PM6673 120 MHz Reciprocal Frequency 
PM 3350 Oscilloscope 100 Ms/s Digital (ole. O icuscsessasososnesbacsdan 349 
“eke “a Sn ean mss a ey: 379 Storage re Spiniessceeetercecaienessesseovenes 4 PM 6674 550 MHz Reciprocal Frequency 
PM 2202 GPIB PS/2 Interface Card and PM 3352 Oscilloscope 100 Ms/s Digital Counter ° ceetrseeserseeersaeesees 349 
Series Softwarekent ateml ..! eae 379 Storage, Rackmountable ° { ....... 45 PM6675 600 MHz Reciprocal Frequency 
PM 2230 GPIB Instrument Software PM 3365 Oscilloscope 100 Ms/s Digital Counter ° cetteeneeteeeeesnseeees 349 
Gories DONG TAS Pet ace owas Sa 376 StOrage te Hise. screen cvstsoatccoesees 43 PM 6676 1.5 GHz Reciprocal Frequency 
PM 2231 Instrument Software Drivers PM 3367 Oscilloscope 100 Ms/s Digital COUNT He Cinckeeestetesncesccastrae 349 
(TROP os renee oer re ee 376 Storage, Rackmountable © T=... 5 PMs8155° —_DIN A3 Format; Multipen 
PM 2232 Instrument Software Drivers for PM 3565 Logic Analyzer ® f .......::eeseseeeeees 145 Intelligent Plotter ° T ..........:00 464 
Pascal a® cijurercfarislsieis &tsisle eaeniesiayera'e 376 PM3570 EogicvAnal¥ Ze eri csccccs--+ser-s.-.n0e 145 PM 8238 Multipoint Data Recorder, 
PM 2233 Instrument Software Drivers for DL 3633 GantyiROUCHIirrscecccsossseesesteeescececs-s 150 SOichannelie fiecccsssaseeeetees 423, 458 
OUICKBAS Cae eet ene stnecisciia: 376 PM 3655 Logic Analyzer © f ......cceeeeseeeeees 153 
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KS 8238 Multipoint Data Recorder, PM 8964 RACKMOUNY caree hee es ec cceee 58 PM 9581 50Q feed through Termination 3W 54 
30 channelititencwr 426, 461 PM 8965 Rackmoniteeeeeeet ss nccesseceeeereaee 58 PM 9584 Mixing ‘Piece; 50s irre en esesee eee ea 
PM 8271 XYt Data Recorder, PM 8969 Rackmoumteteteoetes ..2.2 tee. 58  PM9585 50Q feed through Termination 1W. 54 
Single: Pemicaliececessc-reesreseeoess 462 PM8972 CamerarAdapten).:22000s.cc-.0. eects 54 PM 9588 Coaxial Cable'Set 2222. cceecssececrtees ie 
PM 8272 XYt Data Recorder, Dual Pen® ¢ 462 PM 8976 Camera Adapter .............:ccceeecees 54 PM 9599 Set of 3 Attenuators ...........-e eee 54 
PM 8600 Logic Analyzer Pod .............. 157,158 PM8977 Camera Adapter ...........-:::ceeeeeeees 54pm 9601 Battery Pack \.......0.csareneeeeee 360 
PF 8601 Logic Analyzer Pood ............... 157,158 PM 8980 Long Viewing Hood ..............:::006 57 pm 9602 Carrying Case... 360 
PF 861X Logic Analyzer Personality Adapters PM 8988 Front Cover (PM 3050 family) ........ 54 pm 9603 19" Rack/Panel Mount Adapter .... 360 
Series & Disassemblers ................ 157,158 PM8991 Oscilloscope Cart (Trolley) ....... 53,58 pr 9604 GPIB Interface Option ® .......... 358 
PF 862X Logic Analyzer Personality Adapters PM 8992 ACCESSONViPOUCH eee: ssanvecne: 56 pM 9605 Battery Option ...ccccssssssssseeeeseseeen 358 
Series & Disassemblers ................ 157,158 PM8994 Accessory Set for Probes................ 54 HWM 9606 Rack Kite 81, 141, 338, 358 
PF 8650 Logic Analyzer Module ......... 157,158 PM8995 Wire-Wrap Adapters (10 pcs)......... 54 pM 9607 MTCXO Time Base Option .......... 358 
PF 8701 Logic Analyzer Software and PM 8998 Memory Back-Up ie on ccceerecrsosceescas 54 pm 9608 1.8 GHz Option) ea eee 358 
Cable ..esetet ea cra etcnvaen one 150 PM8999 Stand’ ir ecctetestevsccessactstvetneses 53,58 px 9609 Carrying Case veccccssssssssssssseeeeeee 358 
PM 8811 SerialData POG irer-nc----<----- 152,158 PM9051 Adapter BNC-Banana ............ 54,140 PM9610 1-5 GHz Option) veexcee eee eee 331 
PM 8815 Logic Analyzer Adapters PM 9053 Adapter BNC-Banana ............ 54,140 PM9611 Rear Panel Input Option............... 331 
Series SIGONNECIOISme eee 150,158 PM 9061 Adapter BNC-BNC ................. 54,140 PM9612 Fan: Option ..t)ac.. 2c 331 
PM 8816 Logic Analyzer Personality PM 9067 T-pieceBNG ives ee ce-sc ences 54,140 PM9613 Rackmount and Rack Slide Kit..... 331 
Series Adapters oe oho csscaesteescssstacenteeenes 151. PM9071 Cable Banana-Banana............ 54,140 PM 9665B Low Pass Filter...............: 331, 360 
PM 8817 Logic Analyzer Personality PM 9072 Cable, Banana-BNC ...............068 98 PM 9666 Trigger Level Output Cable .......... 331 
Series Adapters nics. 4 wre Gee 150,158 PM9074 GableiBNG-BNGrerceeeeeeee 54,140 PM 9669 Rackmount Adapter ..............:0006 351 
PM 8819 Logic Analyzer Clips and PM 9075 GableiBNC= BNC ies cee ee 54 PM 9672 Carrying’ Case’ ..i.u:.ez.vc:sueeseeeeneeere 351 
Series Leads snare ess 150, 157, 158 PM 9111 9 Vde Power Supply ......s..essssse---+: 138 PM 9678 Time Base Oscillator (x-tal) 
PM 8821 8-Channel Probe Pod................... 150 pm 914i Program Module .......:.:ss--e+-+- 426, 461 Option aotcniet sseseeenentnensess Soi oo 
PM 8825 8-Channel Fast Probe Pod........... 150 pai 9190 RS-232 Interface t cesses 463 PM 9679 Time Base Oscillator (x-tal) 
PM 8826 16-Channel Dual Probe Pod 150,158 pyygi91 DIG: lntertacers nat se ce 463 Option ies sosteeeeeetensaeess 88a | 
PM 8827 32-Channel Single Probing PM 9193 Analog Output Option for PM 9690 Time Base Oscilllator (x-tal) 
Adapter a ea a i ee 150, 158 BiORCAGSie ek eee 138 Option Press seseeeeesenessannnn 331, 351 
PM 8852 Logic Analyzer Module ................. 150 PM 9691 Time Base Oscillator (x-tal) 
PM 8853 Logic Analyzer Modules ............... 150 PM9210 RF Probe Se ae a A ae a ae 138 Option «.s.:c..ccsnene eee S317sol 
PM 8856 Logic Analyzer Interface Modules 150 PM9211 RF Probe (limeat) -.......-.....-sessssesees 138 pM 9693 Battery Unit, Rechargeable .......... 351 
PM 8858 Logic Analyzer Disassembly PM 9212 RE* Probe: Fart rsa ee seocceeees 138 PM 9694 BCD-Output/Display Offset 
Series Packages an nea 151 PM9213 FF PrOD@ sis sectttessaeccennecnncnsassenes 138 OPTION .n..-0-00.cins eeu 351 
PM 8859 Logic Analyzer Disassembly PM 9215 Logic View Probe «.........-.0.... 126,129 pM 9695 Analog Recorder Output (DAC) 
Series Packages est as eee 151 PM9218 Power Adapter .........--ssssecssseseeee 138 ODOM esc: oc 331, 351 
PM 8893 _—~Protective Front Cover «........se----- 150 ep cone aa pe a Sat seeeeeeeerastee 139 pm 9696 IEC/IEEE Bus Interface 
PM 8901 Battery Pack scus cere eee 56 an a A Rone. _ ree ect eae seteeeees < a ae 351 
PM 8905 DC Converter ceseesnnnnnsrssssseseeeenannasen 56 pm 9246 High Voltage Probe caccccnosesenceree 439 pac, requency Multiplie A Me 
PM 8910 Polaroid Anti-Glare Filter ailegeases 54. pm 9249 Temperature Probe PT100 ......... 139 PET sere ties ae 1 
PM 8911 Low Impedance Passive Probe...... 55 pm 9260 Fost aacice cae! Ota 149 PM9838 Rackmount Unit... 426, 461 
PM 8912 Low Impedance Passive Probe...... is}s) PM 9263 Data Hold; Probetimeds +. ae: 139 PM 9855 Sheet Feeder, Plotter .................. 465 
PM 8917 Video Line Selector ....... seennnneessese 57 pm 9264 Test Leads, 4-Wire ...cccccccccscessceeeeee 149 PM 9856 Recorder Pens). 2c:tcce.ee.teerceseeenene 463 
PM 8922 Switchable x1, x10 Passive Probe. 56 = pay 9265 Test Leads, shielded ........cccccce0... 149 PM9857 Recorder. Pens s.i:tec.c-s-c1--nesoeeee 463 
PM 8924 x1 Passive Probe .............. seeteeennnnes 56 pm 9266 Safety Test Leads and Probes..... 149 PM 9870 Rackmounts, Dust Covers, 
PM 8926 General Purpose x10 Passive PM 9267 MaalioldiProben an eee 139 Series Event Markers .........:::0:ccceseeenees 463 
Probe Beto cee sereeeeeeten 55 pM 9278 Ever-Ready Case .....sccssseesssseeeseees 139 PM 9876 Overhead) PeMSisc.s:c2---ceeseeeeenteer 465 
PM 8928 General Purpose x10 Passive PM 9279 Ganrying Case tae 139 M9877 Thermocouple Converters ............ 463 
PARC] OT pace cree AEA Cran cEEREPRRPRESeaciobe 1A 55 PM 9280 Back iGutinh ate ee Bical ices 144 PM 9890 RS-232 Recorder Interface t 426, 461 
PM 8929 Wide Bandwidth Passive Probe ..... 55 ! $ teen PM 9891 IEC-625 Recorder Interface + 426, 461 
PM 8931 High Impedance x100 Passive PM 9310 Collapsible Viewing Hood .............. 53 pM 9893 Recorder Control Interface ... 426, 461 
Probes ven ee tanta os: 23 55,56 PM9311 Long Viewing Hood .................. 53,57 pM 9895 Recorder Alarm Relay Card . 426, 461 
PM 8933 High Precision Probe ..................... 55 © -PM.9355 OE AUG aR a ae a 57 PM 9897 Recorder Thermocouple 
PM8936 _Set of 2 Passive Probes itp ESP NE IS CUM ieee 53 Series Linearization Units ...........0. 426, 461 
PM 8926/09 Perens cen nea 55 M 9381 Game laliee actos ee ere eee oe 54, 58 PM9920 Z:fold Paper; linear sealed aaa ee 
PM 8940 Isolation Amplifier ..................:00 57 PM 9539 Cable, 75Q/3002 Impedance PM 9930A Z-fold Paper 426. 461 
PM 8943 RETPYODO Meese. Lostosaiieto oe 57 RoC pe 314,316 pay gg53 Pa OO ae 
4 penmPackS si sie resseeees 463, 465 
PM 8950 Interface for PM 3285 and PM 9541 Four-wire Test Cable... 93 pm 9955 Fibertip Pens 465 
PMi3205 cm altar. .sceccearne 54 PM9542 RCL Test Adapter c.2.......:... wae: 93 ak ee pe 
PM 8953 Interface, IEEE-488 0.0... 54 PM9542SMD SMD Adapter for PM 9542 ............ 93 “Not described but listed with any relevant instrument 
PM 8956 Interface, IEEE-488 0.0.0... 54 PM9543 RGB Output Option ............. Sigesic,  maeace 
PM 8957 Interface, IEEE-488 oo... 54 PM 9544 VPSi Module eee eee. cca 314 tT RS-292-C 
PM 8958 Interface aRS-232).-c.cc-s1sr-cucevenneoat 54 PM 9545 Hyperband Module ................:068 314 
PM 8960 FRACKIMOUN trenes-cetece sane c.ncoet someeee « 58 PM 9546 Universal Chroma Unit ..............4.+ 314 
PM 8962 RRACKIMOUN terres secs aceuctsote eee 58 PM 9560 Rackmount Adapter..............:000 My 
PM 8963 FRACKMIOUME Steet acne ste-e-secev set est tree 58 PM 9561 Rackmount Unit..........-..0 314, 316 
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Stay Up-To-Date On The Latest In Test @ Measurement 


If you'd like more information on new product and service 
solutions to your test and measurement problems, here are two 
easy ways to get help. One is to add (or update) your name and 
product interest information to our mail list. You'll be interested to 
know that besides the many new products featured in this 
catalog, several major new offerings are planned for this year. By 


you can be among the first to receive new product information 
and technical updates. 


If you’re looking for a specific solution to a test and measure- 
ment problem, we have included a fast action “Solution” card. 
Simply tell us the information or help you need and we'll speed 
you the information you desire. Fast. 


filling out the postage-paid reply card below and mailing it to us, 


Just complete, detach and mail this postage-paid reply card to have your name placed on the Fluke and Philips mail list. You'll be able to 
receive the most current product and service information pertinent to your interests, and at no charge or obligation to you. If your name is 
already on our mail list, you may also use this card to update your name, address, phone number, title, business type, and product 
interests. Keep current with the latest in test and measurement. Send in your cards today! 


Check the categories in which you have a direct interest: L] Address change only. L] Add my name to your list. 
L] Update my record as checked below. 


Check the one box that best describes your work: 


L] AO RF Test & Measurement (RF Signal Sources/Power Meters, Counters) 

C) BO Data Acquisition & Control 

[] CO General Purpose Test Equipment (Digital/Analog Scopes, Power 
Supplies, Counters, Pulse/Function Generators, Benchtop/System 


A) Management 
DMMs) 


J) Integrated Logistics Support 


DO Support Services (Product Calibration, Repair, Service Agreements, e) oe . ote 
System Integration, Training) C) Design/Development L) Marketing/Sales 
EO Calibration Equipment (Calibrators, Standards, Calibration Systems) D) Software M) Librarian 


BOS 


FO Testing of Digital Equipment (Logic Analyzers, Digital Service 
Instruments, Board Testers) 

Bus/Interface Instruments (System Switches, Controllers, GPIB Interface 
Cards) 


Manufacturing 
F) Quality Control/QA 
G) Service/Maintenance 


N) Education 


Check the one box that best 
describes your title: 


EVIE CCE 
Liu. 


HO Handheld Multimeters H) Calibration Fay s 
10 Touch Control Screens/Operator Interfaces l) Purchasing eres 
JO Temperature Instrumentation O B) President 
1) C) Vice-President 
Name CL] D) Research Director 
tl [] EE) Manager 
ee (1) F) Supervisor 
oo Re eh lL LOS Ee AT rll LG) Chief Engineer 
[] H) Engineer 
Address Mail Stop [) 1) Test Engineer 
[L] J) Technician 
I ee a a epee TA ea ot) CID [1] K) Senior Buyer 
[] L) Purchasing Agent 
Phone ( ) [J] M) Professor 


I’m Looking For A Specific Solution. Fast! 


Do you need additional information about Fluke and Philips products, software, training, or support? Do you have a specific test and 
measurement problem that we may help you solve? Let us make the world a little easier for you! Simply complete and mail the 
postage-paid card below, and we'll forward the necessary information to you. Fast. Or feel free to contact your nearest Fluke office for 
immediate assistance. A complete listing of addresses and phone numbers is located in the last section of this catalog. 


ipieiesse contact me, teleplione, = a 
I'd like to discuss the following problem: 


LJ Send me more information on the following 
products: 


[] Send me more information on customer 
training for the following products: 


Name 
Title 
: Company Dept. 
CJ I'd like to find out more about service pro- 
grams on the following products: Address Mail Stop 


een wre ee ee eee ee Stale ZIP 


Phone ( ) 


BUSINESS REPLY CARD 


FIRST CLASS PERMIT NO.604 EVERETT, WA 


POSTAGE WILL BE PAID BY ADDRESSEE 


John Fluke Mfg. Co., Inc. 
Attn: Mail Stop 250C 

P.O. Box C9090 

Everett, WA 98206-9901 


BUSINESS REPLY CARD 


FIRST CLASS PERMIT NO. 604 EVERETT, WA 


POSTAGE WILL BE PAID BY ADDRESSEE 


John Fluke Mfg. Co., Inc. 
Attn: Mail Stop 250C 

P.O. Box C9090 

Everett, WA 98206-9901 


NO POSTAGE 
NECESSARY 


IF MAILED 
IN THE 
UNITED STATES 


NO POSTAGE 
NECESSARY 


IF MAILED 
IN THE 
UNITED STATES 
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Oscilloscopes 


Selection Guide | 


Analog Oscilloscopes 
pa ul kV 241 YES YES Mee YES 
PM 3295A/96A (0.875 ns) 1 ns/div. 400 MHz 24 + (95A OPT.) 
) 


200 MHz ; YES 

100 MHz , YES 
PM 3070 (3.5 ns) 5 ns/div. 150 MHz 16 kV 2+1 YES (OPT.) WES 
100 MHz YES 
(3.5 ns) 5 ns/div 150 MHz 16 kV 2+1 VES in aee (OPT.) YES 


ak 


YES 
Analog Storage Oscilloscopes 
100 MHz 
ruses (3.5 ns) Pah aa en pw | iw | wo [we 


50 MH 


Digital Storage Oscilloscopes 
acl Bandwidth | Sample | Max. Stored | Acquisition | Ref. Memory Vertical Ch ' Waveforms 
Models (Risetime) Rate Frequency Memory | (Waveforms)| Resolution anne's| On Screen 
2 GHz ; 
200 MHz . : 
Pw osz04 7B) ecm | setae betel Ries: toy bias is 
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Note: All products with a PM prefix are designed and 
manufactured by Philips. All other products are designed 
and manufactured by John Fluke Mfg. Co., Inc. 
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Oscilloscopes Introduction 


Oscilloscopes are available from a wide variety 
of sources and manufacturers. The number of 
sources available however, becomes limited, 
when such elements as design innovation, ex- 
cellence of engineering and worldwide service 
and parts support are evaluated. Philips oscillo- 
scopes are the products of one of the worlds 
largest electronics’ companies, with annual sales 
in excess of $ 29 Billion, and yearly budgets of 
over $ 1 Billion spent on basic research. These 
total capabilities in analog and digital electronics, 
manufacturing and fabrication techniques, in 
addition to worldwide service and support, make 
the choice of a Philips oscilloscope in many 
applications a prudent decision. 


Selection Criteria 


In the following paragraphs, a number of func- 
tions for analog oscilloscopes are discussed, 
along with the selection criteria for each. (For 
more information on Digital Storage Oscillo- 
scopes, see page 23). 


What Are the Functional Blocks of 
an Oscilloscope? 


CRTs 


One of the last surviving species of the vacuum 
tube family, Cathode Ray Tubes (CRTs) are the 
prominent display devices used in Radar, Com- 
puters, Medical equipment and Oscilloscopes. 
Except for oscilloscopes, most of the CRTs for 
these applications use some form of electro- 
magnetic deflection. 

In an oscilloscope CRT, deflection is electro- 
static, allowing a wide range of voltages and 
frequencies to be displayed with a minimum of 
distortion. 

What CRT criteria are most important to the 
user? 

* Accelerating potential, determining light out- 
put and writing rate, important when viewing 
low repetition rate signals at high sweep speeds. 
Philips oscilloscopes offer the highest accel- 
eration potentials in each bandwidth/price class, 
ensuring maximum visibility of the signals under 
the most demanding measurement circum- 
stances. 

* Screen size, usually measured in centimeters. 

° Graticule, external or (mostly) internal, to avoid 
parallax. 

* Graticule illumination for photographic record- 


ing. 
Multiple Channels 


Many oscilloscope applications require the 
ability to compare two or more waveforms to 
show amplitude differences, distortion, or time 
differences. 

Dual Beam oscilloscopes allow the compari- 
son of waveforms by using a CRT with two 
electron guns and two deflection systems, to 


display two completely independent oscillograms 
on the same screen. 

In such an arrangement, two completely inde- 
pendent amplifier systems are required and they 
must be matched properly so as to not introduce 
distortion or time differences of their own. At 
higher frequencies this becomes a more difficult 
requirement to meet, and prohibitively expen- 
sive for most applications. Most analog oscillo- 
scopes therefore operate on the Dual Trace 
principle described below. 

Digital storage oscilloscopes with synchronous 
Analog to Digital conversion on each channel 
prove to be excellent replacements for the Dual 
Beam oscilloscope. 


Dual Trace 


The most common way to display two (or 
more) signals on the screen of an analog oscil- 
loscope uses the dual trace principle. 

Input signals are connected to the output 
amplifier and CRT deflection system in turn, ina 
time-shared manner, using an electronic switch- 
ing arrangement between channels which is 
either free-running at a high frequency (CHOP) 
or changes channels at the end of every sweep 
(ALTERNATE). Philips oscilloscopes feature the 
highest CHOP frequencies in their respective 
bandwidth class, so as to ensure proper displays 
at the highest possible sweep rates, without 
visible interference of channel switching. 

Some oscilloscopes are designed to display 
more than two channels in this fashion, either by 
having more than two full vertical input channels, 
or by allowing a trigger signal to be displayed. 
The Philips PM 3264 100 MHz four channel oscil- 
loscope offers the convenience of four complete 
vertical channels, each with its own full-range 
sensitivity setting, plus a fifth channel trigger 
view. 


Vertical Channels 


A vertical channel is comprised of: An input 
connector, Coupling selector for AC or DC cou- 
pling, Selection of input impedance (only in VHF 
scopes), Attenuator or sensitivity adjustment, 
Position control, (Display invert switch), (DC- 
offset). 

What Amplifier criteria are most important to 
the user? 

* Bandwidth, specified as the frequency range 
between DC and the point where the frequency 
characteristic has fallen to its -3 dB point. 
Philips analog oscilloscopes are available 
with bandwidths beginning at 15* MHz, up to 
400 MHz. 

* Risetime. The risetime and bandwidth of an 
oscilloscope have a known relationship to each 
other: Risetime (in ns) x Bandwidth ( in MHz ) 
#1300; 

* The risetime of an oscilloscope determines the 
ability of the instrument to deal with short 
events, such as rise times of Components 
used, glitches etc. 


*20 MHz in U.S. 


* To determine the required risetime (or Band- 
width) of an oscilloscope to perform a par- 
ticular measuring task, the following may be 
helpful: 

T(observed) = VV T(signal)? + T(oscilloscope)? 

Philips oscilloscope rise times are always speci- 

fied at the tip of the probe delivered with the 

instrument. 

* Maximum sensitivity, expressed in mV/div to 
be able to cope with spurious signals: cross- 
talk, power supply ripples, faulty components. 

* Minimum sensitivity, expressed in V/div, to 
include direct measurements of high ampli- 
tudes, such as line, HV power, etc. 

* Accuracy, in %. 

* Maximum input (overload) voltage permissible 
at the input without causing damage, to reduce 
cost of ownership. 

* Choice of input impedance. Most oscilloscopes 
are equipped with inputs of 1 Mohm, in parallel 
with their input capacitance. Philips oscillo- 
scopes have unusually low input capacitances 
(only 9 pF in the 200 MHz and 400 MHz mocd- 
els). 

All Philips oscilloscopes with bandwidths of 

200 MHz and higher offer a choice of 50 ohm 

inputs. This serves two purposes : 

1. To provide a convenient and proper termi- 
nation to coaxial cables when working in a 
50 ohm environment. 

2. To allow the use of low impedance passive 
10x and 100x probes with extremely low 
input capacitances of 1 pF. 

(See PM 8911/09 and PM 8912/09). 


Timebases 


Sweep generators generate a voltage, the value 
of which increases linearly with time. This linear 
ramp voltage is fed into the horizontal amplifier of 
the instrument and calibrated in time. The time- 
base generator does not start its sweep until 
triggered by a trigger signal. 

When each successive sweep is triggered at 
the same level and slope of an incoming repeti- 
tive signal, sweeps will always start at the same 
point of the signal, and a stable, jitter-free display 
is obtained. 

What Timebase criteria are most important to 
the user?: 

* Minimum sweep speed, expressed in sec/div. 
© Maximum sweep speed, expressed in microsec/ 

div or nanosec/div 
® Accuracy 
° Linearity 


Triggering 

Triggering is the mechanism which defines the 
starting point of every successive sweep. It de- 
fines the stability of the display and is usually the 
most prominent characteristic of the user-friend- 
liness of the entire instrument. Trigger signals 
are obtained from either a vertical channel (Inter- 
nal triggering), or an external source. 
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What Triggering characteristics are most im- 
portant to users? 

® Choice of trigger sources, to help find and set 
up the most stable trigger and display condition 
for each application. Philips oscilloscopes in- 
variably offer a full complement of trigger source 
selection to tackle the most demanding and 
complex waveforms. 

® Maximum triggerable frequencies, also defin- 
ing the ability to trigger on small signal details 
and glitches. Philips oscilloscopes trigger well 
beyond their rated bandwidth. 

° Trigger jitter, or rather the lack thereof, to as- 
sure Stability of display. 

® Automatic trigger level adjustment or manual 
adjustment between automatically detected 
signal limits. This translates to ease of opera- 
tion. Thanks to AUTOSET on Philips oscillo- 
scopes, trigger source, trigger level, timebase 
speed and vertical sensitivity are all automati- 
cally set for instant signal viewing. 

° Features such as High or Low pass filters, 
Trigger view. 

* TV triggering capabilities to deal with Video 
signals as are found in TV sets, cameras, 
VCR's, but also Radar, Medical and Comput- 
ing equipment. In such applications, Philips 
video triggering capabilities are exceptional. 

° In order to permit viewing the triggering edge of 
a waveform, all Philips oscilloscopes are 
equipped with a delay line in the vertical ampli- 
fier chain. 


Dual Timebase/Delayed Sweep 


To resolve signal details in time and to allow for 
more accurate timing measurements, many 
oscilloscopes with bandwidths of 50 MHz or 
more are available with two timebases, so that 
one serves as a delay generator for the other. 

Signal details are identified with an intensified 
portion of the display of the main timebase (MTB), 
which can then be selected to be displayed 
across the entire screen width, using the delayed 
timebase (DTB). 

Delay is calibrated in divisions, which can be 
calculated into time, taking the timebase speed 
of the main timebase (MTB) into account. Mod- 
ern Philips microprocessor-operated scopes per- 
form this calculation automatically and present 
calibrated delay values in time. 

What Delayed Sweep criteria are most impor- 
tant to the user?: 

* Choice of models with, or without delayed 
sweep. Sometimes, single timebase models 
are preferred to save (some) money in the 
purchase price, but especially in training re- 
quirements of personnel. 


° User friendliness. Philips delayed sweep oscil- 
loscopes are always easy to use with their 
clear, and uncluttered layout and separate 
control areas for main and delayed timebases. 

® Direct readability of delay in time. All Philips 
microprocessor operated oscilloscopes offer 
this convenience. 

® Triggering capabilities of the delayed time- 
base. All Philips delayed sweep oscilloscopes 
offer a full, and independent choice of trigger 
settings for their main- and delayed timebases: 
A MUST for every type of measurement in the 
digital field. 


Dual Delayed Sweep 


By alternating delay times between successive 
sweeps of the main timebase generator, TWO 
signal details can be identified along the sweep 
of the main timebase, and the difference in time 
is measured. 

This capability is referred to as dual delayed 
sweep or delta-time capability. Some Philips 
oscilloscopes permit the measurement of time 
deiays between one detail in one channel, and 
another detail in another channel. 

What Dual Delayed Sweep criteria are most 
important to the user?: 

° User friendliness 

® Readability of delta time 

® Capability to read the inverse of time, ex- 
pressed as frequency. 

® Ability to measure between channels. 


Accurate time readouts are easily obtained with the 
PM 3296A’s delta time dual delayed sweep arrangement. 


Cursors Measurements on Analog 
Scopes 


Cursors on analog scopes are movable lines, 
replacing the role of the graticule lines. Adjust- 
ments are always made by the operator. Dis- 
tances between the cursors are displayed alpha- 
numerically and represent amplitude or time. 
Cursors add convenience to oscilloscope meas- 
urements. Voltage accuracy is determined by 
the accuracy of the overall attenuator and ampli- 
fier chain. Timing accuracy is determined by the 
accuracy of the Main timebase. When small 
timing increments are to be measured, measure- 
ments using delta-time facilities as described 
above offer better accuracy. 


The PM 3296A’s cursors allow easy readouts of absolute 
and relative amplitudes. 
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Cursors can be used for time readouts as well. Time 
intervals are presented in (fractions of) seconds. 1/T 
readouts are presented in Hz. 
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Operation 


Autoset 


Most Philips oscilloscopes are microprocessor 
operated. The intelligence of the microproces- 
sor, along with the cold switching technology 
employed in many Philips instruments, combine 
to offer the industry’s first, and most complete 
AUTOSET feature. AUTOSET is a one-button 
feature, which automatically selects the proper 
channel(s), selects the proper trigger source and 
other trigger conditions, and sets attenuator and 
timebase ranges. AUTOSET not only speeds up 
operation with known signals, it helps find un- 
known signals during trouble shooting, with great 
ease. AUTOSET is available on Philips 60, 100, 
200, 400 MHz analog scopes as well as on the 
Digital Storage models PM 3308, PM 3320A, 
PM 3335, PM 3340, PM 3350 and PM 3365. 


Ease of Use 


The AUTOSET feature on many Philips mod- 
els, as well as the clear and logical front panel 
layouts ensure ease of use throughout the prod- 
uct line. For many routine tasks in production and 
service, a number of Philips oscilloscopes are 
available with extensive menu operation, in which 
complete front panel setups can be stored in 
non-volatile memories, and recalled at random, 
or in sequences. 


Engineering Excellence and 
Durability 

Philips is a recognized leader in CRT technol- 
ogy and electron-optics. CRT’s used in Philips 
oscilloscopes are glass-envelope, high lead 
content, low radiation types. Philips oscilloscopes 
meet or exceed even the tough West-German 
requirements on X-ray radiation. Excellent dis- 
play sharpness and intensity are obtained by 
such elements as high acceleration potentials, 
dynamic focusing, TDR adjusted helix deflection 
systems and magnetic error correction. 

Controls on many Philips oscilloscopes are 
not what they used to be: 

Complex, failure prone electro-mechanical 
devices such as attenuator and timebase 


switches have been replaced by microprocessor 
controlled, sealed switching arrangements in 
reed-relays and solid state, so that switch fail- 
ures and worn or dirty contacts are a thing of the 
past. Reliable and stable operation is assured 
over long lifetimes. 

Power supplies in many Philips oscilloscopes 
are high-efficiency, direct-conversion types that 
operate over wide ranges of supply voltages and 
frequencies. Their high efficiency ensures cool 
operation of the instrument, adding to the overall 
reliability. Philips oscilloscopes are available for 
world wide use, many without the need of range- 
switching or fuse changes. See product descrip- 
tions for details. 


Quality Assurance and Reliability 


All Philips oscilloscopes meet stringent pub- 
lished requirements regarding environmental 
characteristics. Many of these requirements are 
referenced to MIL 28800 D. See product descrip- 
tion for details. 


Safety 


All Philips oscilloscopes meet the requirements 
on instrument safety per IEC 348. Most Philips 
oscilloscopes are UL listed (UL 1244) and CSA 
approved (CSA 556 B), and meet VDE D411. 
See product descriptions for details. 


LISTED 
2088 


LA 99460 G Q) 


TEST & MEASURING 
INSTRUMENT 


FOR . ABORATORY USE 
BY QUALIFIED PERSONNEL 


Analog Storage Oscilloscopes 


(For more information on Philips Digital Stor- 
age Oscilloscopes, see page 23) 

Most oscilloscopes are supplied with CRTs 
having a P 31 phosphor. This phosphor type has 
a short persistence, and is adequate for all appli- 
cations in which signals have repetition rates of 
40 Hz or more. Below such rates, image flicker 
becomes annoying and single events can not be 
observed or measured. For these situations, 
Storage Scopes offer a solution by storing sig- 
nals with low frequencies down to single shots 
and displaying them during a longer time period. 


An analog storage oscilloscope's ability to store multiple 
traces, as shown here taken from a PM 3219. 
Example: Multiple trace images like these are used in 
medical electronics and industrial electronics to verify 
X-Ray equipment performance at various acceleration 
potentials. ; 

Analog Storage oscilloscopes store images 
inside their CRT. To this day, these instruments 
are capable of storing the shortest events by 
offering the highest writing speeds; the ability of 
the instrument to capture and display fast single 
events at high timebase speeds. (See PM 3266 ) 

Analog Storage scopes also offer Variable 
Persistence, to allow the user to observe slow 
trend changes in repetitive signals, or to permit 
low frequency signals to be displayed without 
flicker. 


Variable persistence is a convenience feature when 
observing low frequency signals or signals with slow 
variations in amplitude or time. 


Storage Scopes can not only store and display 
single events: they can also enhance displays of 
signals that may otherwise be (almost) invisible: 
fast glitches or short rise times that occur at low 
repetition rates. 

What Analog Storage Scope characteristics 
are most important to the user?: 

* Writing speed, expressed in cm/microsec, 
or cm/nanosec. The Philips PM 3266 offers 
1 cm/ns across the entire screen area! 

* Halftone storage, offering variable persistence 
and (often overlooked), the ability to enhance 
image brightness for low repetition rate signals 
that might be impossible to see with a non- 
storage scope. Both the PM 3219 and PM 3266 
offer variable persistence. 
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Storage Oscilloscope Selection Criteria 


Listed below is a comparison between the typical characteristics of Analog, or CRT storage, and 
Digital Storage oscilloscopes. 


1. The screen 
2. Analog out for X-Y recorders 
3. IEEE 488 

4. RS 232 


1. Screen photos 
2. X-Y recorder 
3. Plotter 


Mass storage in instrument 
controller, or RAM (PM 3308) 


1. Built-in menus 
(PM 3320A, PM 3340) 
2. Thru IEEE 488 or RS 232 


Always at a uniform 
brightness, regardless 

of signal frequency and 
timebase speed 


PM 3308 
Highest writing Highest single event 
Limited by CRT Unlimited with power on 


PM 3320A 
PM 3335 
Speed 
speed available : sampling speed of 
1 div/ns (PM 3266) 250 Ms/s (PM 3320A) 
Memory backed up in most 
Philips DSO’s. 
“Baby Sit Mode” Limited by CRT 
Max. of 24 hrs in 
Display 1. Normal, no memory 
2. Variable persistence 
3. Integration of intensity 
for enhanced visibility 
4. Stored, variable brightness 


Gi ed ee ee CRT Storage Digital Storage* 
Available Models PM 3219 PM 3305 
PM 3266 
PM 3350 
PM 3365 
PM 3340 
Up to four memories builtin 
Memory Size 8x10 cm Up to 10 bits x 4k (PM 3320A, 
PM 3340) 
Multichannel Recording Limited by CHOP frequency Up to 250 Ms/s for each channel 
(PM 3320A) 
Unlimited storage time. 
PM 3219. 
ie 
Cost of Ownership Every storage CRT is 
expensive and represents 
a major expense when damaged. 


CRT can not be damaged by 
operator error. 


*For more information on Digital Storage Oscilloscopes, see page 23. 
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-Bandwidths of 400 MHz and 200 MHz__ 


Wa. Pt mth tneretialaictaciii 


PM 3296A 


Risetimes of 0.9 ns at the probe tip (1.75 ns for PM 3285A/86A) 


High visual writing speed CRT’s 


AUTOSET 


Menu operation from 75 non-volatile memories 


Cursor measurements for volt, time and frequency 


Dual delayed sweep 


LCD and LED status information for positive feedback 


Performance 


The PM 3285A/86A and PM 3295A/96A VHF 
oscilloscopes redefine portable, monolithic os- 
cilloscope capabilities. With more capabilities 
and more straight foward operation than you will 
find in other portables. 


The PM 3295A/96A split-band, drift corrected pre- 
amplifier, using state-of-the-art SMD technology. 


Up to 400 MHz bandwidth offers portable sub- 
nanosecond performance all the way to the 
probe tip. Excellent for a wide array of applica- 
tions including communications, avionics, radar, 
data processing and video processing. 

CRT’s with 24 kV acceleration potentials for 
optimum viewing. Ultra-fast writing speeds of up 
to 4 div/ns reveal the most elusive details and 
the narrowest glitches — even at high sweep 
speeds and low signal repetition rates. Trigger- 
ing performance is in excess of 400 MHz, stable, 
and easy to use. 

Probe factors are read out automatically. 
Philips probes automatically adjust the input for 
proper impedance setting and, where appropri- 
ate, sensitivity ranges. 50 Ohm input impedance 
can be selected. The 50 Ohm termination is pro- 
tected by software, as well as a thermal sensor 
on the thin film circuit, causing the microproces- 
sor to disconnect the 50 Ohm load, when over- 
load conditions lead to overheating. 


PM 3285A, PM 3286A, PM3295A & PM 3296A 


<p 


Autoset 


Philips’ AUTOSET is the first and the most 
comprehensive intelligent beamfinder available. 
It automatically selects the proper channel and 
trigger source for a properly triggered display, 
and sets amplitude and timebase speed to ob- 
tain optimum viewing of almost any input signal, 
even unknown, at the touch of just one button. 


Built-in Programmability 


For quick, correct measurements in routine 
tasks time after time, the PM 3286A and 
PM 3296A models offer programmability without 
a computer, by offering up to 75 front panel 
setups to be stored in non-volatile memory. 
These menus can be stored, modified and 
recalled at random or in sequences by using 
Philips IR remote control. 


Cursor Measurements 


On-screen cursors let you measure waveform 
parameters exactly as you see them, easily, with 
the screen providing numeric readouts of volt- 
age, time and frequency. Absolute and relative 
measurements (referred to any reference as 
100%) can be easily obtained. 


Delayed Sweep and Delta-Time 


Both timebases can be set to up to 1 ns/div, to 
match the risetime performance of the vertical 
channels (2ns/div for PM 3285A series). Delay 
values are visible in the screen and on the backlit 
LCD. The dual delayed delta time feature per- 
mits accurate differential time and frequency 
measurements. 


Trigger Level Readout 


Trigger levels can be set and adjusted using 
the level readout on the screen. Levels are 
displayed in divisions, or volts, for internal and 
external triggering respectively. 
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Operation is based on microprocessor con- 
trolled cold-switching, in which all signal paths 
are switched in sealed environments, with no 
switches to wear out, or get dirty, ever. Not only 
does this arrangement enhance reliablity, it also 
permits the full implementation of before-men- 
tioned AUTOSET, and programmability. Opto- 
encoders replace the front panel switches and 
provide control over the internal bus. 


Programmability 


GPIB/IEEE-488* is fully implemented in the 
PM 3286A and PM 3296A, at no extra charge. All 
front panel settings except intensity and focus 
are programmable. The controller can always 
interrogate the units’ settings via the IEEE-488 
bus. Programmability is further enhanced by the 
instrument’s menu storage, allowing the scope 
to be controlled by simple, single commands via 
the bus. 


Versatility 
1 ee 
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1. At the heart of these portables is Philips’ proprietary 
8x 10cm, 24 kV CRT, assuring bright, clear display of 
even the fastest signals. Graticule illumination is 
continuously variable. Intensity controls for traces and 
text are separate. 

A complete information center, the screen exhibits input 
impedance, input coupling and scalefactor for each 
channel. Probefactors are automatically recalculated. 
Timebase speeds are displayed and corrected for 
magnifier use. 

Delta time or cursor readouts appear in the lower 
righthand corner. 

Trigger level is displayed in Volts (for Ext trigger) or Div 
(for Int trigger). Cursor time readouts are displayed in 
delta time and Hz. 

Setting readouts are duplicated in LEDs and backlit 
LCDs on the front panel. 

Input impedance is automatically set by the probe, so no 
mismatch can occur. Note the test sequence number in 
the lower left corner of this PM 3296A display. 


*The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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2. Channel is DC coupled at 1 V/div. Timebase is set 
at 50 ns/div. Cursor readout of pp amplitude is 4.42 
Volts, and is referred to as 100% for the overshoot 
measurement in picture 3. 
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3. The PM 3296A’s ability to set any amplitude as a 
reference lets you take quick readings of overshoot 
percentages — as in this picture — or measure 
modulation depth of an AM signal. 
Note that the scope can perform relative measurements 
while channels remain calibrated. 


4. Cursors can be used to measure time between two 
events in the same signal, or between signals. Readout 
is in (fractions of) seconds, or in Hz. 

Time measurements using cursors are simple to make 
and permit relative time readings on any time section 
using calibrated timebase settings. 


5. When ve Weveiene is too complex to properly set 
the cursors, better accuracy can be obtained by using 
delta-time delayed sweep. 

Alternative timebase display mode allows you to view 
the total time-window and, at the same time, magnify 
signal detail for proper identification. 


6 


6. Triggerview can be used as an extra input channel, 
and also to verify proper trigger conditions. 

Here, the trigger signal is obtained from channelA, and 
contains enough noise that it would make the display 
unstable and fuzzy. 

Trigger selection is from channel A through HF reject. 
Lower trace shows signal after filtering through HF 
reject. 

Note that the trigger level is midscreen for easy 
reference and setup. 


SERVICE -MWERU 
TRIG VIEW -> IEEE-PARAMETERS 
A + --------? UNIT-1ESIS 
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7. The PM 3296A’s extensive service menu facilitates 
performance check and calibration. Many adjustments 
can be performed by using internally generated signals 
to save calibration time. 
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Technical Specifications 


Autoset 


Selects channel, amplitude, vertical position, 
timebase speed and triggering for surveyable 
display of input signal. 


Display 

CRT: Philips rectangular pda tube 

Viewing Area: 8 x 10 cm 

Acceleration Voltage: 24 kV (PM 3295/96A); 
16.5 kV (PM 3285/86A) 

Phosphor: Type GH (P31) 


Readout: Alphanumerical display of relevant 
vertical and horizontal function selections, de- 
flection coefficients and cursors. 

Graticule: Internal with % indications for rise- 
time measurements. Illumination continuously 
variable. 

Photographic Writing Speed: 

4 cm/ns (PM 3295/96A); 

2 cm/ns (PM 3285/86A), 

with lens aperture F:1.2, object to image ratio: 
1:0.5 and filmspeed 20,000 ASA. 

External Z-Modulation: Positive voltage de- 
creases intensity 


Vertical Deflection 


Sources: Y,, Y,, Trig view, Y, and Y, added. 
Y, and Y, can be inverted 

Modes: Single channel or any combination of 
sources. Alternate or chopped. Display time in 
chopped mode 350 ns/channel. 


Y, and Y, 

Input Impedance (High Z): 1 MQ in parallel with 
9 pF 

Input Impedance (50Q): V.S.W.R. 

1.3:1 at 400 MHz (PM 3295/96A); 

1.2:1 at 200 MHz (PM 3285/86A) 

Max. Input Voltage (High Z): 300V (DC + AC 
peak) 

Max. Input Voltage (500): 5 Vrms overload 
protected 

Deflection Coefficient: 1 mV/div...5V/div 
(continuous control between steps) 

Error Limit: 2% 

Cursor At Error Limit: 2% overall 

Frequency Response (pm 3295/96A): 
DC...400 MHz (-3 dB) (15°C...35°C) 

DC...350 MHz (-3 dB) (5°C...40°C) 

In 1 mV/div and 2 mV/div settings: DC...70 MHz 


Frequency Response (PM 3285/86A): 
DC...200 MHz (-3 dB) (15°C...35°C) 

DC...175 MHz (-3 dB) (5°C...40°C) 

In 1 mV/div and 2 mV/div settings: DC...70 MHz 


AC Coupled Lower -3 dB Point: 10 Hz 
Rise Time*: .9 ns (PM 3295/96A); 

1.75 ns (PM 3285/86A); 

In 1 mV/div and 2 mV/div settings: 

5 ns (PM 3295/96A); 


PM 3285A, PM 3286A, PM3295A & PM 3296A 


5.4 ns (PM 3285/86A) 


*Rise time calculated using t, = ee 


bandwidth 


Dynamic Range: 24 div up to 100 MHz 
CMRR: 100:1 up to 1 MHz; 20:1 up to 50 MHz 
Visual Signal Delay: 20 ns 

Bandwidth Limiter: Reduces bandwidth to 
20 MHz (-3 dB) 


Trigger View 

Deflection Coefficient: Via EXT. input 100 mV/ 
div or 1V/div; Via Y, or Y, 1 mV/div...5V/div 
Frequency Response (PM 3295/96A): 

Via EXT input: DC...370 MHz (-3 dB); 

Via Y, or Y,: DC...350 MHz (-3 dB) 

Frequency Response (PM 3285/86A): 

Via EXT input: DC...200 MHz (-3 dB); 

Via Y, or Y,: DC...150 MHz (-3 dB) 

Delay Between EXT. Input and Y, or Y,: 2 ns 


Horizontal Deflection 


Display Sources: MTB, MTBintensified by single 
or dual DTB, DTB, MTB and DTB Alternate, 
EXT., Line. Trace separation between MTB and 
DTB in ALT mode continuously controllable over 
at least 4 divisions 


Main Time Base 

Modes: AUTO, Trig., Single 

Deflection Coefficient: 1s/div...10 ns/div (PM 
3295/96A); 

1s/div...20 ns/div (PM 3285/86A) 

(continuous control between steps) 

Error Limit: 0.5% of full scale + 1% of reading 
Cursor At: Error limit 0.5% of full scale + 1% of 
reading 

Frequency Readout: 1/At 

Time Base Magnifier: x 10 fastest sweep... 
...1 ns/div (PM 3295/96A) 

..2 ns/div (PM 3285/86A) 

Error Limit: 1% of full scale + 1.5% of reading 
Variable Hold Off: Up to 10 x min. value 


Delayed Time Base 

Modes: Starts immediately after delay time or 
upon first trigger after delay time 

Deflection Coefficient: 

0.5s/div...10 ns/div (PM 3295/96A); 
0.5s/div...20 ns/div (PM 3285/86A) 

(continuous control between steps) 

Error Limit: 0.5% of full scale + 1% of reading 
Time Base Magnifier: x 10 fastest sweep... 
...1 ns/div (PM 3295/96A) 

...2 ns/div (PM 3285/86A) 

Error Limit: 1% of full scale + 1.5% of reading 
Delay Time: 20 ns...10s 

Error Limit: 1.2% of full scale + 1% of reading + 
12 ns 

Time Interval (At): 

10 ns...10s (PM 3295/96A) 

20 ns...10s (PM 3285/86A) 

Error Limit: 0.1% of full scale + 0.5% of reading 
+2ns 

Frequency Readout: ‘/t 

Resolution of Delay Time or At Control: 
1:65,000 

Jitter: 1:20,000 


Triggering MTB Sources: YA, YB, Composite, 
EXT, EXT + 10, Line 

Coupling: DC, AC, LF REJ, HF REJ 

Slope: + or - 


Level Range: 

Internal: +8...-8 div. 

EXT: +0.8...-0.8V 

EXT + 10: +8V...-8V 

Trigger level is read out on screen if instrument 
is equipped with GPIB IEEE interface. 
Standard on PM 3286A/PM 3296A 


Triggering Sensitivity 


| Let PM 3295/96A 


| up to 100 MHz | to 100 MHz up to 400 MHz 
INT 0.5 div. 
EXT 50 mV 
EXT + 10 500 mV 


| PM 3285/86A Cd 3285/86A 


eee to up to up to 
eee MHz 200 MHz 250 MHz 
INT 0.5 div. 


EXT 50 mV 
EXT + 10 500 mV 


1 div. 
300 mV 
3V 


Triggering DTB: See MTB triggering except for 
Line triggering 


External 


Sources: Y,, Y,, EXT 

Input Impedance Via EXT: 1 MQ in parallel with 
9 pF 

Deflection Coefficient Via EXT: 100 mV/div or 
1V/div 

Frequency Response: DC...2 MHz (3 dB) 
Phase Difference Between Y and EXT: 3° up to 
100 kHz 

Line: 7 div for frequencies of 50 Hz...60 Hz 


Signal Outputs 

Calibration Voltage: Square wave, positive 
going 

Amplitude: 0.8V +1% 

Frequency: 5 kHz +0.1% 

Impedance: 50Q +1% 

Y Signal: Selectable via DTB trigger source 
Amplitude: 20 mV/div into 1 MQ; 10 mV/div into 
50Q 

Range: 160 MV. into 1 MQ; 80 mV, into 50Q 
Frequency: DC...300 MHz (-3 dB) (PM 3295/ 
96A); 

DC...200 MHz (-3 dB) (PM 3285/86A) 

MTB Gate: TTL compatible 

DTB Gate: TTL compatible 


Cursors 


Voltage Cursors 

Cursor Range: Center 7 divisions 

Ratio Range: 0.1%...999%; 100% reference at 
any amplitude 

Timer Cursors 

Cursor Range: Center 9 divisions 

Ratio Range: 0.1%...999%; 100% reference at 
any time difference 
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GPIB/IEEE-488 Interface 


All functions (except CRT controls) can be con- 
trolled or read by a controller via GPIB/IEEE-488 
interface bus. GPIB/IEEE address and talker/ 
listener functions can be set by front panel 
switches in service menu mode. In remote mode 
front panel is locked (remote LED on) or un- 
locked (remote LED blinking) by program. In 
unlocked mode SRQ function is available via 
AUTOSET. 


Power 


Voltage Range: 90...264 VAC, one range 
Frequency Range: 45...440 Hz 
Consumption: 136W 

Battery Back-Up: Holds front panel setting when 
instrument is switched off 

Retention Time: 2 years 


Environmental Capabilities 


The instrument meets the requirements of 
MIL-T-28800C, type III, class 5, style D. 


Temperature 

Operating: 0...50°C 
Storage: -40...+75°C 
Humidity: 95% R.H. 


Altitude 
Operating: 4.5 km (15,000 ft) 
Storage: 12 km (50,000 ft) 


Vibration 

Frequency Range: 5 Hz...55 Hz 

Max. Acceleration: 3g at 55 Hz held 10 min. at 
each resonance frequency 

Shock: 6 shocks each axis, half sine wave 
pulse, 11 ms duration, peak acceleration 30g 
Bench Handling: MIL-STD 810, method 516, 
procedure V 

EMI: MIL-STD 461 class B, VDE 0871, VDE 875 
Grenzwert Klasse B 

Safety: The instrument meets the requirements 
of IEC 348 class |, VDE 411, UL 1244, CSA 556B 


Mechanical 


Height: Without feet and accessory pouch; 
170 mm H (6.7 in) 

Incl. feet and accessory pouch: 240 mm (9.4 in) 
Width: Incl. feet and accessory pouch: 

340 mm (13.4 in) 

Depth (excl. handle): 

PM 3295/96A: 523 mm (20.6 in) 

PM 3285/86A: 473 mm (18.6 in) 

Depth (incl. handle); 

PM 3295/96A: 625 mm (24.6 in) 

PM 3285/86A: 575 mm (22.6 in) 

Weight: 

PM 3295/96A: 13.9 kg (30.7 Ibs) 

PM 3285/86A: 13.6 kg (30 Ib) 


Setting Memory (PM 3296A and PM 3286A) 
Memory Capacity: up to 75 front panel settings 


Infrared Remote Control 

Functions: RECALL, NEXT, PREVIOUS...for 
recall of programmed settings. 

Special functions for protection of programmed 
settings and identification of instruments. 
AUTO...for automatic setting-up of front panel for 
surveyable display of any input signal. 
Transmission Type: Infrared 

Batteries: 4 x AAA lifetime typically 2 years 
Transmission Distance: Typically 10 ft. (3.5m) 
Dimensions: 71 mm W x 16 mm Hx 173 mm L 
(2.6 in W x 0.6 in H x 6.8 in L) 

Weight: 135g (0.3 Ibs) 


Environmental Characteristics 

Operating Temp. Range: +5...45°C 

Storage Temp. Range: -25...+70°C 

(without batteries) 

Unit is splash-proof; no functional failure after 
drying period of 24 hrs. 


Included with the Instrument: 
2x 10:1 passive probes 1m (3 ft) (PM 3295/96A), 
2x 10:1 passive probes 1.5m(5ft)(PM 3285/86A), 
Collapsible viewing hood, Blue contrast filter, 
Front cover, Operating Manual 


Ordering Information 


Models January 1989 prices 


PM 3285A 200 MHz Oscilloscope ......... $4400 
PM 3286A as above, with 75 menu 


memory and IR remote control ........... 4950 
PM 3295A 400 MHz Oscilloscope ......... 5350 
PM 3296A as above, with 75 menu 

memory and IR remote control ........... 5900 


Optional Configurations 


When ordering, select the basic “PM” model from 
above, and add the configuration option number 
listed below as a suffix. 
/003 Basic model, bench/portable 
configuration (PM 3285A, PM 3295A) 
/303 19" Rackmount version 
(PM 3285A, PM 3295A)...........:c000- add 275 
/403 Basic model, bench/portable 
configuration (PM 3285A, 
PM 3295A), with GPIB IEEE-488 .... add 400 
(PM 3286A, PM 3296A), with 
GPIBIIEEE-488t 48k ee eee 
/803 19" Rackmount version (PM 3285A, 
PM 3295A), with GPIB IEEE-488 .... add 675 
(PM 3286A, PM 3296A), with GPIB 
IER E468. he teens co nee eee ee add 275 


N/C 


N/C 


Example, Ordering Information 

To order a 400 MHz oscilloscope in bench 
top/portable configuration, with GPIB/IEEE-488, 
select: 


Model Price 

Basic Oscilloscope PM 3295A $5350 
Configuration Option Suffix /403 400 
Complete model number PM 3295A/403 5750 
Accessories (Also see page 53) 
Passive Probes 
PM 8911/09 500Q, 10:1 Passive 

Probe with readout, cable length 

Set (lim) 22 $125 
PM 8912/09 5 kQ, 100:1 Passive 

Probe with readout, cable length 

3.fti(1M).. 2k 125 
PM 8924/00 1:1 Probe, cable length 

5 ft (1.5m)ic.. canbe ee eee 60 
PM 8929/09 10:1 Passive Probe with 

readout, cable length 5 ft (1.5m)......... 90 
PM 8929/19 10:1 Passive Probe with 

readout, cable length 3 ft (1m)............ 90 
PM 8929/29 10:1 Passive Probe with 

readout, cable length 8 ft (2.5m)......... 90 
PM 8931/09 20 MQ, 100:1 Passive 

Probe with readout.............cc:ccccccceseeeee ASS 
PM 9599/09 Set of VHF Attenuators ...... 200 
Active Probes 
PM 8940/09Q High Voltage Isolation 

Amplifier with readout ............::cccce 850 
PM 8943Q 650 MHz FET Probe ............ 850 
PM 9355/09Q AC Current Probe with 

readout. nel A 1000 


Other Accessories 

PM 9051 BNC to 4 mm Banana Adapter 9 
PM 9310/00 Collapsible Viewing Hood .. VW 
PM 9311/00 Long Viewing Hood............ 85 


PM 9381 Oscilloscope Camera.............. 650 
PM 9877/00 Camera Adapter for 

Stationary Use’ .....).... 48), 2 150 
PM 8991/04 Oscilloscope Cart............... 450 


PM 8992/80 Accessory Pouch ............... 45 
PM 8950/951 Service installable Retrofit 


Kititor GPIB IEEE-486 222 eee 750 
PM 8917/003 Video Sync Separator 

and ‘Line Selector .:...cc seis cee 550 
PM 2195/09 GPIB controlled Probe 

Switch 400(\MHZ 2 650 
PM 2240/001 TestTeam Software ......... 925 


Service and Support 


Three-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 

Note: The above configurations meet North American 
power requirements. For other power options, see 
page 497. 


——— en 
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AUTOSET for automatic amplitude,time,and trigger setting 
LCD panel displays status and settings 

16 KV ert acceleration voltage 

Fast action up/down controls and cold switching 
GPIB/IEEE-488 interface option 


PM 3050, PM 3055, PM 3065 & PM 3070 


Single timebase, dual timebase and cursor versions 


«ap 


IEEE-488 


The New 60/100 MHz Standards 
The PM 3050 to PM 3070 series of oscillo- 


scopes set new standards in the 60 to 100 MHz jm 


oscilloscope range. A new standard in conven- 


ience and ease of use together with a new price/ 
performance standard for instruments of this | 


class. 


The series consists of four models which are all 


optionally available in rackmount versions for 

systems use. These are; 

° PM 3050 60 MHz 2 channel, single time base 

® PM 3055 60 MHz 2+1 channel, dual time 
base 

® PM 3065 100 MHz 2+1 channel, dual time 
base 

© PM 3070 100 MHz 2+1 channel, dual time 
base with clever cursors 


Each unit represents a significant step for- 
wards in ’scope technology through their use of 
microcomputer control to both speed up and 
simplify the task of signal measurements. 

Standard features in all models include 
AUTOSET for single push button set up; a large 
backlit LCD showing all operating parameters; 
fast up/down rocker keys and cold switching for 
high reliability. 


Measurements In Seconds 


Just press the green AUTOSET button and 
automatic setting of channel amplitude, time 
base sweep speed and triggering takes place, 
for any signal. If only one channel is connected 
only one channel is displayed but if both chan- 
nels are being used then both are automatically 
scaled and displayed. Triggering takes place on 
the lower frequency channel to give a clear jitter 
free display. AUTOSET eliminates time con- 
suming manual range finding and adjustment to 
give fast accurate results at the touch of one 
button. 


po seLect 
Just press the green AUTOSET button and automatic 
setting of channel amplitude, time base, sweep speed 
and triggering takes place, for any signal. 
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Clean and Simple Operation. 


With up/down rocker keys for amplitude and 
time base speed selection and pushbuttons for 
display mode and trigger source selection the 
operation of this series of oscilloscopes is kept 
clean and simple. Upon each user action the 
backlit LCD display is immediately updated 
making at a glance review of the ’scopes current 
parameter settings possible rather than having 
to search the complete front panel to determine 
the operating conditions. 

The internal microcomputer prevents illegal 
setups like incorrect main and delayed timebase 
settings and clearly identifies on the display non- 
calibrated amplitude settings or grounded in- 
puts. This avoids incorrect measurements, 
wasted time and frustration. 

To speed accurate measurements when using 
the delayed time base, the LCD gives a digital 
readout of the delay time so making the calcula- 
tion of MTB sweep speed x delay time vernier 
redundant. Forinfrequent’scope users the MENU 
key functions as a ‘help’ key showing the facili- 
ties offered by each key on the ’scope and 
quickly aquainting the user with its operation. 


High Reliability and Easy Service 


Behind the push button operation all input 
signals are switched by hermatically sealed long 
life reed relays. These keep out damp and dirt 
from the active signal paths and ensure long life 
and long term measurement stability. 

The advanced modular construction of these 
‘scopes allows complete functional testing of 
each subassembly before they are built together 
to form a complete instrument. An extended 
burn in period lasting 48 hours then follows 
before another series of extensive tests takes 
place. This ensures that zero hour defects are 
almost completely eliminated and results in long 
term trouble free operation. In the unlikely event 
that a failure should occur the modular construc- 
tion enables easy access to the suspect board 
without major disassembly. 


V mV 
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Advanced CRT 


With 16 KV acceleration and advanced elec- 
tron optics the CRT display has exceptional 
brilliance combined with a small spot size mak- 
ing it ideal for measurements on high speed or 
low repetition rate signals. The effective screen 
area is a full 8 x 10 cm. An internally etched 
graticule is provided for accurate and parallax- 
free measurements. Graticule illumination is 
standard on all models. 


Fast Computer Hook Up 


For systems use this Smart Scope series can 
be simply controlled by the GPIB/IEEE-488* bus 
using the PM 8953A interface. This retrofittable 
interface enables the ’scopes to be automati- 


cally set up for production testing or QA applica- 
tions. 

As the PM 8953A IEEE-488 interface is a 
separate unit which simply plugs onto the rear of 
the ’scope it is extremely interesting for fleet 
Owners as it permits automatic IEEE based 
recalibration of the complete fleet with only one 
interface needing to be purchased, so saving 
time in recalibration, and money as well. 


Clever Cursors 


The PM 3070 offers full cursor measurement 
capabilities in both time and amplitude axes. 
Control of all cursor functions is by five keys in 
the bezel of the CRT which also are used to 
independently control the intensity of the alpha- 
numerics and the cursor intensity. Accurate 
measurements of peak-peak values, voltage 
ratios, rise times, phase relationships and time 
ratios are possible with direct numerical display 
on the CRT. 

A special facility called the ZOOM function 
enables the signal between the cursors to be 
expanded to fill the full width of the screen by 
automatically adjusting the delay time and delay 
time base speed. This makes it easy to zoom in 
on a particular point of interest without having to 
consider how to set up the delay time section. In 
addition to the measured data both channel and 
time base status is displayed on screen and user 
text or messages can also be specified. 


*The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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PM 3050 60 MHz 2 Channels, 
SingleTime Base 


With all the standard facilities of the Smart 
Scope series this basic instrument provides 
comprehensive trigger facilities like TV line, TV 
frame, Peak-Peak Auto and DC coupling in 
addition to trigger hold off. Time base speeds to 
5 nsec per division are standard as well as x 1 
and x 10 probe identification. X deflection via 
either channel is possible. 


PM 3055 60 MHz 2+1 Channels, 
Dual Time Base 


PM 3055 60 MHz oscilloscope with delayed time base 
and third channel trigger view. 


The external trigger input of this scope doubles 
as a third input channel with a fixed attenuation. 
The Delayed Time Base facility can be directly 
triggered from the main time base or from either 
input channel. Display of MTB intensified and 
DTB is possible at the same time or independ- 
ently. 


PM 3065 100 MHz 2+1 Channels, 
Dual Time Base 


Triggering to 150 MHz plus the high intensity 
CRT makes this unit the ideal general purpose 
workhorse. The fast 3.5 nsec rise time and good 
pulse response characteristics make the 
PM 3065 the ultimate 100 MHz oscilloscope. 
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PM 3065 100 MHz oscilloscope with delayed time base 
and third channel trigger view. 


PM 3070 100 MHz 2+1 Channels, 
Dual Time Base, Clever Cursors 


PM 3070 100 MHz delayed sweep oscilloscope with 
clever cursors. 


The Clever Cursors provide both amplitude 
and time measurement capabilities. In the ampli- 
tude mode peak-peak, ratio and 10% and 90% 
levels (for rise times) can be read directly from 
the display. 

In the time mode rise times, ratio and phase 
measurements can be made and read from the 
display. In addition the ZOOM facility enables 
fast pinpointing and expansion of a specific 
section of the measured signal. 


Specifications 


Technical Specifications 


Display: CRT 8 x 10 cm viewing area, P31 
phosphor, 16 kV acceleration voltage. Parallax- 
free graticule with continuously variable illumi- 
nation. Separate LCD for display of menus, 
settings, status indications etc. LCD is constantly 
illuminated by backlighting. 


AUTOSET 


Autoset selects proper channel, sets vertical 
deflection, timebase speed and triggering for 
easy-to-read display of input signals. 

Vertical Deflection 

Display Modes: Ya, Yb, - Yb, Ya+ Yb, Ya - Yb, 
Yb 

Trigger View: In any combination, chopped or 
alternate (not PM 3050). 


Frequency Response 
PM 3065/70: DC...>100 MHz -3 dB 
PM 3050/55: DC...>60 MHz -3 dB (0...35°C) 
(20 mV/div...10 V/div) 
DC...>35 MHz -3 dB 
(2 mV/div...10 mV/div) 
In AC Mode: Lower -3 dB point is <10 Hz 


Rise Time 

PM 3065/70: <3.5 ns 

PM 3050/55: <6 ns (20 mV/div...10 V/div) 

<10 ns (2 mV/div...10 mV/div) 

Deflection Coefficient: 2 mV/div...10 V/div in 
steps of 1, 2, 5 sequence 

Error Limit: 3% 

Continuous control between steps with > flashing 
in LCD as warning symbol for uncal. ampiitude. 
Input Impedance: 1 MQ+ 2%//20 pF + 2 pF 
Max. Rated Input Voltage: 400V (DC + AC 
peak) 

Dynamic Range: >24 div. at 10 MHz > 8 div. at 
100 MHz (PM 3065/70); 50 MHz (PM 3050/55) 
CMRR: 100:1 at 1 MHz 


Trigger View 


Frequency Response: 

PM 3065/70: DC...>100 MHz -3 dB (via ext) 
DC...>75 MHz -3 dB (via Y, or Y,) 

PM 3050/55: DC...> -3 dB (via ext 0...35°C) 
DC...>50 MHz -3 dB (via Y, or Y,) 

Deflection Coefficient: 100 mV/div. via 

Ext. Input 2 mV/div...10 V/div. via Ya or Yb 


Horizontal Display Modes 
PM 3055/65/70: MTB, MTBI, Alt TB, DTB, X-defl. 
PM 3050: TB, X-defl. 


Main Timebase (MTB) or Timebase (TB) 


Time Coefficients: 0.5 s/div...50 ns/div. in steps 
of 1, 2, 5 sequence 

Magnifier: x 10 

Fastest Sweep Speed: 5 ns/div 

Error Limit: 3% 

Error Limit Magn. Sweep: 4% 

Continuous control between steps with > flashing 
in LCD as warning symbol for uncal. sweep. 
Hold-off: Continuously adjustable up to 10 x 
min. value 


Delayed Timebase (DTB) 

(not on PM 3050) 

Time Coefficient: 1 ms/div...50 ns/div. in steps 
of 1, 2, 5 sequence 

Magnifier: x 10 

Fastest Sweep Speed: 5 ns/div 

Error Limit: 3% 

Error Limit Magn. Sweep: 4% 

Trace Separation: >+4 div. DTB shift only 


Delay Timebase Multiplier (DTM) 
(not on PM 3050) 

Resolution: 1:10,000 

Error Limit Total: 4% 

Delay Time Jitter: 1 + 20,000 
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Triggering (MTB or TB) 


Trigger Modes: Auto (free run), Non Auto Trig- 
gered, Single 

Trigger Sources: A, B Composite (A, B), Ext. 
(DC or AC), Line 

LCD indicates Not triggered, Triggered or Armed 
status 

Trigger Coupling: Peak-to-peak (P-P), DC, TVL, 
TVF 


Triggering (DTB) (not PM 3050) 


Starts, A, B, Composite (A, B), Ext. TVL (only if 
MTB TV selected) 


Trigger Sensitivity 


PM 3050/55 


0.5 div 


TVF/TVL 0.7 div sync. 
Level range +8 div 
PM 3065/70 ee er 


har I 
i 


Slope pos. (_/ ), or neg. ("\_), TVF or TVL pos. 
(+) or neg. (-) 


70 mV sync. 
+800 mV 


0.5 div 


X-Deflection 


Deflection Coefficient: Via channel A or B 2 
mV/div...10 V/div. 

via Ext. input 100 mV/div 

Frequency Response: DC...2 MHz 

Error Limit: 5% 

Phase Shift: <3° (at 100 kHz) 

Ext. Input: 1 MQ +2%//20 pF +2 pF 

Max. Input Voltage: 400V (DC + AC peak) 


Cursor Measurements PM 3070 
Features: V, t, 1/t 
Ratio 
Phase 
Rise Time (4 way cursors) 
Zoom 
User text 
Settings read-out 
Intensity control independent of trace 


Output Options 


Y Signal out from Channel A (Not PM 3065/70) 
Deflection Coefficient: 100 mV/div.; load 10 
kohm 40 m/div.; load 508 


Frequency Response 
PM 3050/55: >60 MHz -3 dB 


MTB Sweep Out: Output voltage 0.5 V/div; load 
1 MQ 

MTB Gate Out: High when running MTB sweep; 
otherwise low; voltage output high > 2.4v; low 
<0.4V 

DTB Gate Out: High when running MTB 
sweep; otherwise low; voltage output high 
>2.4V; low <0.4V 


Check the comprehensive range of system ori- 
ented accessories for the PM 3065/PM 3070 to 
specify exactly the configuration you need. These 
options add extra functions, convenience and 
transportability to everyday work with your oscil- 
loscope. 


General Specifications 


Power Supply 


Safety requirements meet following specifica- 
tions: IEC 348 Class |, UL 1244, CSA 556B, VDE 
0411 . 
Line Voltage: 100...240V +10% in one range 
Line Frequency: 50...400 Hz +10% 

DC Nominal Voltage: 145...335V 


Power Consumption (AC source) 
PM 3050/55: 50W 
PM 3065/70: 60W 


Miscellaneous 

Cal. Output: 1.2V +1% 

Frequency: 2 KHz 

Z-modulation Input: TTL-compatible 

>2.0V blanks display 

<0.8 max. intensity, analog control possible 
between 2.0V and 0.8V 


Mechanical Data 

Width ; 

Incl. Handle: 387 mm (15.2 in) 
Excl. Handle: 350 mm (13.8 in) 


Length 

Incl. Handle, Excl. Knobs: 518 mm (20.4 in) 
Excl. Handle and Knobs: 433.5 mm (17.1 in) 
Incl. Handle and Knobs: 530.5 mm (20.9 in) 
Excl. Handle, Incl. Knobs: 455.7 mm (17.9 in) 


Height 

Incl. Feet: 146.5 m (5.8 in) 

Excl. Feet: 134.5 mm (5.3 in) 

Excl. Lower Cabinet: 132.5 mm (5.2 in) 
Weight: Approx. 7.5 kg (16.5 Ib) excl. access. 


Environmental Data 


Temperature 

Rated Range of Use: +10°C...+40°C 
Limited Range of Operation: 0°C...+50°C 
Storage: -40°C...+75°C 


Altitude 

Operating: 15,000 ft (4,500 m) 
Non-Operating: 40,000 ft (12,000 m) 
Humidity: 95% RH 

EMI: Meets requirements of MIL-STD-461 Class 
B, VDE 0871 and VDE 0875 Grenzwert- klasse 
B 


Shock 

Operating and Non-operating: 30g, 1/2 sine, 
11 ms duration, 6 shocks in each direction (3 
each face), for a total of 18 shocks 

Vibration: 5...55 Hz, 15 minutes along each of 
three axes, with a maximum acceleration of 3g. 
Resonance dwell of 10 minutes at each fre- 
quency where resonance occurs, or at 33 Hz 
when no resonance found 

Bench Handling: MIL-STD-810, method 516, 
procedure V 

The PM 3050/55/65/70 are designed to meet the 
requirements of MIL-T-28800 D, Type III, Class 
5, Style D. 

included with instrument: 1 set 100 MHz, 10:1 
probes with 5 ft. (1.5m) cable and scale factor 
readout (unless noted); Blue CRT contrast filter; 
Operating Manual 


Ordering Information 


Models January 1989 prices 


PM 3050 60 MHz Oscilloscope ........... $1150 
PM 3052 same, with Rackmount ........ 1275 
PM 3055 60 MHz Oscilloscope with 

2+1 channels and delayed sweep... 1350 
PM 3057 same, with Rackmount ........ 1475 
PM 3065 100 MHz Oscilloscope with 

2+1 channels and delayed sweep... 1645 
PM 3067 same with Rackmount ......... 1770 
PM 3070 100 MHz Oscilloscope with 

2+1 channels, cursors and 

delayed SWeep ...........cccrsssceeeectereeten 1895 
PM 3072 same, with Rackmount ........ 2020 


Optional Configurations 


When ordering, select basic “PM” Model desired 
from above, and add the configuration option 
number listed below as a suffix. 

/003 Basic Oscilloscope as listed 


ADOVE \ 2c. sd Sicss cand eee N/C 
/003B Basic Oscilloscope w/PM 8926 

probes (only available on 60 MHz 

Models)! <....c.05. cece less 55 
/113 CRT with P7 long persistence 

phosphot \s. a. Gavi add 40 
/703 Y Signal Output (only available 

on’ 60, MHz models) .--c1nsese nce add 75 
/743 MTB Sweep + MTB gate + DTB 

Gate OULPUIS.-hn.- add 75 


/753 MTB Sweep + MTB gate + DTB 

gate outputs, P7 phosphor .............. add 115 
/763 Y Signal Output (only available 

on 60 MHz models), plus MTB 

gate + DTB gate outputs ................. add 150 
/773 Y Signal Output (only available 

on 60 MHz models), plus MTB 

gate + DTB gate outputs, P7 CRT ..add 190 
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Example, Ordering Configuration 

To order the 60 MHz, dual timebase oscillo- 
scope in a rackmount configuration with MTB 
Sweep + MTB Gate + DTB Gate Out: 


Model Price 

Oscilloscope PM 3072 $2020 
Configuration Option Suffix /743 75 
Complete Model Number PM 3072/743 2095 
Accessories (See page 53) 
Passive Probes 
PM 8922/501 1:1 10:1 Probe, 

cable length 4 ft. (1.2m)... $ 50 
PM 8924/00 1:1 Probe, cable length 

SATERGIE SI Ueeme.cretee cee aioe eeet eres 60 
PM 8924/20 1:1 Probe, cable length 

fa} ii (LET) aacbaetoodeceee sec oer ne oreee tee scacee 60 
PM 8926 10:1 Passive Probe, cable 

Mamnetne Shh 15M), peairsosecacaicntedyss des osikess 70 
PM 8926/09 10:1 Passive Probe with 

readout, cable length 5 ft (1.5m) ..... 80 


PM 3050, PM 3055, PM 3065 & PM 3070 


PM 8926/501 10:1 Probe, 
cable length 4 ft (1.2m) ...................- 
PM 8926/591 10:1 Probe with readout, 
cable length 4 ft (1.2m) .................... 
PM 8926/29 10:1 Passive Probe with 
readout, cable length 8ft (2.5m) 
PM 8931/09 20 MQ, 100:1 Passive 
LODE WithinGaGOu teeeseseseeeeeeeeeeeetees 
PM 8936/09 Set of 2 PM 8926/09....... 


Active Probes 
PM 8940/09Q High Voltage Isolation 
Amplifier with readout ..............:-..0 
PM 8943Q 650 MHz FET Probe ......... 
PM 9355/09Q AC Current Probe 
with: readout 34.4....c.c1aeee re cone 


Other Accessories 

PM 8901Q Rechargeable Battery 
PACK aeeted ceccthar cost tee eteeee oceeeen oe 

PM 8917/003 Video Sync Separator 
andiltine SelectOneesssicscinnecmenseress 


$50 


PM 8953A External, retrofittable GPIB 
SEATS) VF ccermnsnosnonasonncneoceennasnnaoaos $550 
PM 8988 Protective Front Panel Cover 35 


PM 8991/04 Oscilloscope Cart ........... 450 
PM 8999 Oscilloscope Stand .............. 250 
PM 8992/80 Accessory Pouch ............ 45 
PM 8998 Front panel memory for 

RIM S050 res. Oe Saha he te eee as fe) 
PM 9051 BNC to 4 mm Banana 

TANG Fel 9\(=) Poteet a reece ener seen ees at 9 
PM 9381 Oscilloscope Camera........... 650 
PM 2195/09 Probe switch ................. 650 
PM 2122/01 50Q Coaxial Switch ........ 680 


Service & Support 


Three year product warranty. See page 470 
for further information on warranty terms and 
conditions. 

Note: The above configurations meet North American 
power requirements. For other power options, see 
page 491. 


nee EE UEIE ETI IEINIEEIEIEIEE IEEE 
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PM 3264 


PHILIPS 


Pitti 


PM 3264 100 MHz oe Oscilloscope 


Fifth channel trigger view _ 
Advanced display faciliti 
Multi-source triggering oo 
Simultaneous display of MTB a 
Portable with battery operation for field use 


The PM 3264 offers a unique solution to many 
timing problems in digital electronics. Simulta- 
neous display of 4 or 5 input signals provides a 
quick and convenient method for realtime analy- 
sis of digital signals both at component and 
system level. 

A versatile deflection system provides many 
user-benefits. For example, any combination of 
up to five input signals and two different modes 
can be selected by push-buttons. The sensitivity 
of the channels includes 2 mV/div up to 400V per 
screen, using the standard 1:10 attenuator 
probes. 

A flexible triggering system allows the main 
and delayed time bases to be triggered inde- 
pendently by any of the four input channels. 
Also, an external trigger and composite trigger 
are provided. 

The alternate time base facility permits a quick 
reference for magnified displays with respect to 
the original waveform. The multiple trace display 
demands a CRT with very high light output. 


Philips has designed a special tube with 17 kV 
pda which provides a more-than-adequate 
sharp, bright, spot. 

With all the foregoing facilities, the PM 3264 
remains a typically compact, portable, oscillo- 
scope which is also extremely simple to use. The 
various facilities are summarized as follows: 


* Four channels to show signal relationships in 
time 

* Multi-source triggering to add display flexibility 

° Trigger-view to relate triggering directly to the 
four-channel display 

* Other features like differential displays and 
composite triggering to extend performance 

* Two time bases to allow signal detail to be 
packed out from the data stream 

* Alternative time base mode to allow signal 
details to be directly related to data stream 
Moreover, facilities can be permutated, with 

virtually no limitation. For example, main and 

delayed time bases can be independently trig- 

gered from any of the four channels. Or the 


alternate time base mode can be employed with 
a differential display and the original four chan- 
nels to give a 12-trace display. 


Trigger View 


PM 3264 features the ultimate in multi-sourced 
triggering, with independent selection of main 
and delayed time bases from any of the four 
channels plus composite, line and external trig- 
gering on the main time base. It is therefore 
essential that the relationship between the vari- 
ous displays and the triggering signal is always 
clear and this is provided by the trigger view 
facility. At the touch of a button the actual trigger 
signal is displayed as a “fifth” channel, so that 
there can be no possibility of display ambiguity. 


Alternate Time Base Mode 


This mode is obtained simply by pushing both 
the main and delayed time base controls to- 
gether. It enables the delayed time base signal 
details to be displayed at the same time as the 
intensified main time base signals. In this way 
signal details can be directly related to the data 
stream. 


X-Y Displays 

X-Y displays are further evidence of the ad- 
vanced display capability of the PM 3264. The 
independent triggering facilities allow any one of 
four channels to be displayed against an X-input 
signal or against any of the four vertical input. 


Composite Triggering 


Single-channel triggering shows the exact re- 
lationship between the displayed signals. Com- 
posite triggering, however, allows signals that 
are not related in time or phase to be displayed 
and compared. This facility can be used in a 
variety of ways, for example rise times or wave- 
form aberrations can be compared and meas- 
ured regardless of the time span between sig- 
nals or the frequency relationship. 


Logic Triggering Too 

The PM 3264 is the ideal compliment to a logic 
analyzer since it shows realtime relationships 
and signal details, such as glitches, in their 
actual analog waveform. 


Very Easy Operation 


PM 3264 is a highly sophisticated instrument 
but the front panel could not possibly be simpler 
or more logical. Channel selection is made, for 
example, directly above the relevant channel 
controls. Trigger selection for main and delayed 
time bases is also logically grouped. This simpli- 
fies and speeds up measurements and allows 
the oscilloscope to be used for virtually all appli- 
cations and production testing. 

In addition the PM 3264 is light, easy to trans- 
port and hence ideal for field work, a facility that 
can be extended via the optional battery pack. 


—e—nnk ee —— OO ee eee ee EEE EE Ee 
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Specifications 


Technical Specifications 


CRT 


Type: Philips rectangular domed mesh-type tube 
with 17 kV acceleration potential and metal- 
backed phosphor 

Screen Type: P31 (GH phosphor standard) 
Useful Screen Area: 8 x 10 div. of full centime- 
ters 

Graticule: Internal graticule with centimeter 
divisions and 2 mm subdivisions along the cen- 
tral axes. 10% and 90% lines are indicated. 
Illumination continuously variable. 


Vertical or Y-Axis, Channels A thru D 


Response 

DC: 0 Hz...100 MHz (35 MHz at 2 mV) 

AC: 7 Hz...100 MHz 

Rise Time: 3.5 ns 

Deflection Coefficients: 2 mV...5V/div. in steps 
in 1-2-5 sequence. Uncalibrated continuous 
control between steps 1: >2.5 

Display Modes: Channel A, B, C orD; A+B, C 
+ D; Trigger view; Any combination of these 
channels. 

Multiple display chopped at 1 MHz or alternate. 
Any channel may be inverted except Trigger 
view. 

CMMR: >100:1 up to 2 MHz; >20:1 at 50 MHz 
Input Impedance: 1 MQ +2% in parallel with 15 
pF approx. RC time, AC coupled: 22 ms 
Maximum Input Voltage: 400V,,., + AC, der- 
ating above 500 kHz 

Maximum Deflection: Undistorted deflection of 
24 div. up to 35 MHz Shift range 16 div. 

Signal Delay: 15 ns visible delay 


Trigger View 

Display: External or internal trigger signal 
Deflection Coefficient External: 100 mV/div 
Trigger Point: Screen center +0.3 div. 

Time Delay Between Vertical Input and Exter- 
nal Input: 3 ns 


Horizontal or X-Axis 


Horizontal deflection can be obtained from either 
the main time base or the delayed time base or 
a combination of the two, or from the signal 
source selected for X-deflection. 

In this case X-Y diagrams can be displayed 
using A, B, C, or D the Ext connector or the Line 
as a signal source. 


Horizontal Display Modes: 

* Main time base 

® Main time base intensified by delayed time 
base 

* Delayed time base 

* Main time base and delayed time base simul- 
taneously displayed (alternate) 

* X-Y operation with X-deflection by A, B, C, D 
line or Ext source 


Horizontal Amplifier 


Response: DC...2 MHz (-3 dB) 

Deflection Coefficient: 50 mV/div. using EXT 
connector. Uncalibrated continuous control 1: 
>3. When A, B, C, or D are used, sensitivity is 2 
mV...5V/div. 

Measuring Accuracy: +3% 

Phase Error: 3° at 100 kHz 


Main Time Base Modes 


* Auto 
* Triggered (RC time 100 ms) 
* Single shot 


Time Coefficient: 1s...50 ns/div. in 23 cali- 
brated steps, in 1-2-5 sequence. Uncalibrated 
continuous control between steps (with UNCAL 
warning lamp should delayed time base be set 
out of calibration). x 10 magnifier extends max. 
sweep rate to 5 ns/div. 

Accuracy: +2% (+20T...+30°C); +38% (+50... 
+40); Additional error for magnifier H% 
Variable Hold-Off: Sweep hold-off time can be 
increased by a factor of 10 


Delayed Time Base 


Modes: Delayed time base starts, either imme- 
diately after the delay time or, upon arrival of the 
first trigger pulse after the delay time. 

Time Coefficients: 0.5s...50 ns/div. in 22 cali- 
brated steps, 1-2-5 sequence. Uncalibrated 
continuous control between steps, (with UNCAL 
warning lamp should main time base be set out 
of calibration). x 10 magnifier extends max. sweep 
rate to 5 ns/div. 

Accuracy: +2% (+20T...+30°C); +8% (+45... 
+40T); Additional error for magnifier +1% 
Calibrated Sweep Delay: Continuous calibrated 
control between 0 and 10 x main time base 
setting 

Incremental Delay Time Accuracy: 0.2% 
typical 

Delay Time Jitter: Better than 1:30 000 


Main Time Base Triggering 


Trigger Source: Internal A, B, Cc, D Composite, 
line External 

Slope: + or - 

Level Range: Internal: 24 div. 

External: +1.2V to -1.2V 


Trigger Sensitivity 


Trigger Coupling 

DC: DC...full bandwidth 

AC: 100 Hz...full bandwidth 

Ext. Trigger Input Impedance: 1 MQ +2% in 
parallel with 15 pF approx. 

Maximum Allowable Input Voltage: 400V,,,, + 
AC 

Trigger Jitter: Better than 0.5 ns 


PM 3264 


Delayed Time Base Triggering 


Trigger Source: Internal: A, B, C, or D; For 
Slope, Level range and Sensitivity see Main 
Time Base Triggering 


Calibration 


Calibrated Voltage: 3V,+1% square wave 
Calibrated Current: 6 mA,, +2% square wave 


Z-Modulation 


Input: DC-coupled, TTL compatible, “HIGH” level 
blanks the display 

Input Impedance: 10 kQ 

Maximum Input Voltage: 50V 

Response Time: 35 ns 


Power 


Line Voltages and Frequencies 

AC: 100...127V and 220...240V, 46...440 Hz 
DC: 250...350V 

Power Consumption: 50W at nominal line volt- 
age 

Dimensions: 316 mm W x 154 mm H x 460 mm 
L (12.4 in W x 6.1 in H x 18 in L) 

Weight: 11 kg (24 Ib) 


Environmental Capabilities 


Ambient Temperatures 

Rated Range of Use: +5°C to +40°C 
Limits for Operation: -10°C to +55°C 
Storage and Transport: -55°C to +75°C 


Altitude 

Operating: to 5000m (15 000 ft) 
Non-Operating: to 15 000m (45 000 ft) 
Humidity: 21 days cyclic damp heat 25°C...40°C 
R.H. 95% 

Shock: 30g: half sinewave shock of 11 ms 
duration: 2 shocks per direction for a total of 12 
shocks 

Vibration: Vibrations in three directions with a 
maximum of 15 min per direction; 5...55 Hz and 
amplitude of 0.7 mmp-p and 4g max. accelera- 
tion. Unit mounted on vibration table without 
shock absorbing material. 

Recovery Time: Operates within 30 minutes 
coming from -10°C soak, going into 60% relative 
humidity at +20°C room conditions 
Electromagnetic Interference: Meets VDE 
0871 and VDE 0875 (Grenzwertklasse B) 
Safety: Safety class | according to IEC 348 


Included With instrument: Front cover with 
storage space, operating and service manual, 
BNC-banana adapter, contrast filter, 4 x10:1 at- 
tenuator probes, collapsible viewing hood and 
cal terninal - BNC adapter. 
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Ordering Information 


Model January 1989 prices 
PM 3264Q 100 MHz 4-Channel 
Oscilloscope with trigger view ............ $4600 


Accessories (Also see page 53) 


Passive Probes 
PM 8922/501 1:1 or 10:1 Probe, 


cable length 4 ft (1.2m) ..........-- eee 50 
PM 8924/00 1:1 Probe, cable length 

Hitt RS) cee ee eee 60 
PM 8926 10:1 Passive Probe, cable 

lemethy Sitti) eae eee ee cess 70 
18 


PM 8926/501 10:1 Probe, 


cable length 4 ft (1.2m) 0.0... 


PM 8926/20 10:1 Passive Probe, cable 
fength Sstte(2!5IMl) eovaccee cece earns secre: 

PM 8931/00 20 mQ, 100:1 Passive 
PrODG ore ek oie ao eetuereorene esta cc ee 

Active Probes 

PM 8940/09Q High Voltage Isolation 
AmpiifiGheca cesses eee eeemere ee 

PM 8943Q 650 MHz FET Probe ............ 

PM 9355/09Q AC Current Probe ........... 


Other Accessories 

PM 8901Q Rechargeable Battery Pack . 

PM 8910 Anti-Glare Filter...................... 

PM 8917/003 Video Sync Separator 
anditine:Selectoit-eeee. 


PM 8960/03 Rackmount Adapter ........... $250 
PM 8976 Camera Adapter for 

stationary US@”.i.J....:2.:scevenuvaterct nee 100 
PM 8991/04 Oscilloscope Cart............... 450 
PM 8992/66 Accessory Pouch ............... 45 
PM 9051 BNC to 4 mm Banana Adapter i) 
PM 9366 Collapsible Viewing Hood ....... 20 
PM 9381 Oscilloscope Camera.............. 650 


Service and Support 


One-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 

Note: The above configurations meet North American 
power requirements. For other power options, see 
page 491. 
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r view usable as a third channel _ 


The PM 3266 will capture repetitive or single 
high-speed events and store them for viewing, 
for up to 1 hour. Storage time is continuously 
variable from 15 seconds minimum. The two 
different storage modes include a fast mode 
utilizing a writing speed of 1000 div/us, and a 
write mode with a 0.25 div/us writing speed. A 
max. write position is included in the write mode 
circuit to provide a 2.5 div/us writing speed. 

A variable control allows optimum setting of the 
contrast between the oscillogram and screen 
background when operating in the fast mode. 

In fast mode for repetitive signals, an auto 
erase facility refreshes the signal being observed 
allowing variable viewing times between 3 and 8 
seconds. 

Typical applications include observation, us- 
ing the single shot mode of, e.g., various phe- 
nomena in discharge tubes, relays, etc. Also in 
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digital systems the PM 3266 will capture glitches 
which occur randomly as interference signals. 

Measurement accuracy has been increased to 
a high order by the extremely sensitive storage 
system combined with full screen display. More- 
over operation of the various facilities has been 
made very easy. Controls are reduced to one 
variable control pluus a single push-button for 
each function (i.e. four push- buttons only). 

Other facilities include alternate time base 
display plus composite triggering capability to 
allow the display of non time-related signals; the 
wide band trigger circuit operates well beyond 
the 100 MHz vertical bandwidth. 

The trigger view system can also be used as a 
third display channel and vertical sensitivity 
ranges from 2 mV (up to 35 MHz) through 5 mV 
to 5V (at 100 MHz). 


Specifications 


Technical Specifications 
CRT 


Type: Philips high speed image transfer sto- 
rage tube with scan magnification in vertical 
direction. Rectangular tube face, post acceler- 
ator and metal-backed phosphor 

Screen: P31 (GH) phosphor 

Acc. Voltage: 10 kV 

Useful Screen Area: 8 x 10 div, each div equals 
0.9 cm 

Graticule: Internal with subdivisions along central 
axes. 10% and 90% lines are indicated 


Writing Speed 

Fast: 1000 div/us 

Max. Write: 2.5 div/us 

Write: 0.25 div/us (measured after erasure) 
Lower writing speeds at higher contrast level can 
be adjusted 

Storage Time: Up to 1 hour, in store mode 
depending on intensity setting. At max. intensity: 
Fast: 15s 

Max. Write: 15s 

Write: 60s 

Auto Erase: In fast mode. View time continu- 
ously variable between 3 and 8s 

Persistence: In Write mode, continuously vari- 
able between 0.3 and 60s 

Erasure Time: 1.3s in Write mode; 1.6s in Fast 
mode 


Vertical or Y-Axis 


Response 

DC: 0 Hz...100 MHz (35 MHz at 2 mV) 

AC: 7 Hz...100 MHz 

Rise Time: 3.5 ns 

Deflection Coefficients: 2 mV...5V/div. in steps 
in 1-2-5 sequence. Uncalibrated continuous 
control between steps 1:>2.5 

Accuracy: + 3% 

Display Modes: 

Channel A only 

Channel B only 

Alternate 

Chopped at approx. 1 MHz 

Channels A and B added 

Trigger view 

Trigger view with channels A and B alternate 
Trigger view with channels A and B chopped 
Channels A and B can be inverted 

CMMR: >100:1 up to 2 MHz; >20:1 at 50 MHz 
Input Impedance: 1 MQ +2% in parallel with 
15 pF approx. RC time, AC coupled: 22 ms 
Maximum Input Voltage: 400V DC-AC, der- 
ating above 500 kHz 

Maximum Deflection: Undistorted deflection of 
24 div up to 35 MHz. Shift range 16 div 

Signal Delay: 15 ns visible delay 


Trigger View 


Display: External or internal trigger signal 
External: 100 mV/div 
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External + 10: 1V/div 

Trigger Point: Screen center + 0.3 div 
Time Delay Between Vertical Input and 
External Input: 3 ns 


Horizontal or X-Axis 


Horizontal deflection can be obtained from either 
the main time base or the delayed time base or 
a combination of the two, or from the signal 
source selected for X-deflection. In this case X- 
Y diagrams can be displayed using Y,, Y,, the 
Ext connector or the Line as a signal source. 
Horizontal Display Modes: 

Main time base 

Main time base intensified by delayed time base 
Delayed time base 

Main time base and delayed time base simul- 
taneously displayed (alternate) 

X-Y of X-Y/Y operation with X-deflection by Y,, 
Y,, Line or Ext source 


Horizontal Amplifier 


Response: DC22 MHz (-3 dB) 

Deflection Coefficient: 50 mV/div using Ext 
connector and 500 mV/div in Ext 10 switch 
position. Uncalibrated continuous control 1:>3. 
When Y,, or Y,, are used, sensitivities are 

2 mV...5V/div 

Measuring Accuracy: + 3% (Ext. X-input) 
Phase Error: 3° at 100 kHz 


Main Time Base 


Modes: 

Auto, RC time 100 ms 

Triggered 

Single shot 

Time Coefficients: 1s...50 ns/div in 23 cali- 
brated steps, in 1-2-5 sequence. Uncalibrated 
continuous control between steps, (with UNCAL 
warning lamp should main time base be set out 
of calibration). x 10 magnifier extends max. 
sweep rate to 5 ns/div 

Accuracy: + 2% (+20°C...+30°C); + 3% (+ 
5°C...+40°C); Additional error for magnifier + 1% 
Variable Hold-Off: Sweep hold-off time can be 
increased by a factor of 10 


Delayed Time Base 


Modes: Delayed time base starts, either imme- 
diately after the delay time or, upon arrival of the 
first trigger pulse after the delay time 

Time Coefficients: 0.5s...50 ns/div in 22- cali- 
brated steps, 1-2-5 sequence. Uncalibrated 
continuous control between steps (with UNCAL 
warning lamp should delayed time base be set 
out of calibration). x 10 magnifier extends max. 
sweep rate to 5 ns/div 

Accuracy: + 2% (+20°C...+30°C); + 3% 
(+5°C...+40°C); Additional error for magnifier + 
1% 

Calibrated Sweep Delay: Continuous calibrated 
control between 0 and 10 x main time base 
setting 

Incremental Delay Time Accuracy: 0.2 %typi- 
Cal 

Delay Time Jitter: Better than 1:30 000 
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Main Time Base Triggering 

Trigger Source: Internal Y,, Y,, Composite, 
Line External, External + 10 

Slope: + or - 


Level Range 

Internal: 24 div 

External: +1.2V to -1.2V 
External + 10: +12V to -12V 


Trigger Sensitivity 


ee ee ee 


Trigger Coupling 


DC: DC...full bandwidth 

HF: 30 kHz...full bandwidth 

LF: Internal 0...30 kHz; External 7 Hz...30 kHz 
Ext. Trigger Input Impedance: 1 MQ + 2% in 
parallel with 15 pF approx. 

Maximum Allowable input: 400V DC-AC, 
Trigger Jitter: Better than 0.5 ns 


Delayed Time Base Triggering 


Trigger Source: Internal: Y, or Y,; External; 
Other characteristics are identical to Main Time 
Base Triggering 


Calibration 


Calibrated Voltage: 3V | > + 1% square wave 
Calibrated Current: 6 mA, + 2% square wave 


Z-Modulation 


Input: DC-coupled, TTL compatible, “HIGH” level 
blanks the display 

Input Impedance: 10kQ 

Maximum Input Voltage: 50V 

Response Time: 35 ns 


Power 


Line Voltages and Frequencies 

AC: 100...127V and 200...240V, 46...440 HHz 
DC: 250...350V 

Power Consumption: 50W at nominal line volt- 
age 

Dimensions and Weight: 316 mm W x 154mm 
H x 460 mm L (12.4 in W x 6.1 in H x 18 in L) 
10.9 kg (23.9 Ib) 


Environmental Capabilities 


Ambient Temperatures 

Rated Range of Use: +5°C to +40°C 

Limits For Operation: -10°C to +55°C 
Storage and Transport: -55°C to +75°C 
Altitude: Operating: to 5000m (15 000 ft); 
Non-operating: to 15 000m (45 000 ft) 
Humidity: 21 days cyclic damp heat 25°C...40°C 
R.H. 95% 

Shock: Operating: 30g, half sine, 11 ms dura- 
tion, 2 shocks per axis per direction for a total of 
12 shocks 

Vibration: Vibrations in three directions with a 
maximum of 15 min per direction; 5...55 Hz and 


amplitude of 0.7 mm, and 4g max. acceleration. 
Unit mounted on vibration table without shock 
absorbing material 

Recovery Time: Operates within 30 min coming 
from -10°C soak, going into 60% relative humid- 
ity at +20°C 

Electromagnetic Interference: Meets VDE 
0871 and VDE 0875 (Grenzwertklasse B) 
Safety: Safety class 1 according to IEC 348 
Included: Front cover with storage space; oper- 
ating and service manual; BNC-banana adapter; 
contrast filter; 2 x 10:1 attenuator probe PM 
8928/00; collapsible viewing hood; cal terminal- 
BNC adapter 


Included with instrument: 2 passive 10:1 
probes, Blue CRT contrast filter, Front cover with 
accessory storage compartment, Operating and 
Service Manual, Collapsible viewing hood, BNC- 
banana adapter; cal terminal-BNC adapter. 


Ordering Information 


Model January 1989 prices 
PM 3266Q 100 MHz Oscilloscope ......... $7700 


Accessories (See page 53) 


Passive Probes 
PM 8922/501 1:1 Probe, 


cable length 4 ft (1.2m) .............:eeeeee 50 
PM 8924/00 1:1 Probe, cable 

length 5 ft (1.5m)... ly tana 60 
PM 8926 10:1 Probe, cable 

length 5 ft.(4.5m),.....2.20-22i eee 70 
PM 8926/20 10:1 Probe, cable 

fength’8: ft\(2:51m)\s. ce: eecesccoeeeeeeeeeeeee 70 
PM 8926/501 10:1 Probe, 

cable length 4 ft (1<2m) iiercceseeenereee 50 
PM 8931/00 20 MQ, 100:1 Probe .......... 125 
Active Probes 
PM 8940/09Q High voltage Isolation 

AMplifier .c..sccccecck-oaeecesteessacetene eee eee 850 
PM 8943Q 650 MHz FET Probe ............ 850 
PM 9355/09Q AC Current Probe ........... 1000 
Other Accessories 
PM 8901Q Rechargeable Battery Pack. 1275 
PM 8917/003 Video Sync Separator 

and) Line: Selector «.:)....2...--eessee eee 550 
PM 8960/03 Rackmount Adapter ........... 250 
PM 8976 Camera adapter for 

Stationaly USC ....2)2..<.e:-cs00- cae eee 100 
PM 8991/04 Oscilloscope Cart............... 450 
PM 8992/66 Accessory Pouch ............... 45 
PM 9051 BNC to 4 mm Banana Adapter . 9 
PM 9366 Collapsible Viewing Hood ....... 20 
PM 9381 Oscilloscope Camera.............. 650 


Service & Support 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 
The above configurations meet North American 
power requirements. For other power-options, see 
page 491. 
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The PM 3219 has been designed to provide 
comprehensive, cost-effective storage of single- 
shot transients, low-frequency phenomena and 
other signals. It combines sophisticated facilities 
such as a ‘babysit’ mode and auto erase with an 
excellent 50 MHz specification. The unique stor- 
age facilities provide a wealth of capture and 
display possibilities. 


Variable Persistence and Storage 


The PM 3219 combines the dual advantages of 
variable persistence and variable storage. This 
allows, for example, low frequency signals to be 
displayed without flicker and also gives clear 
displays of fast pulses with low repetition rates. 

Its use effectively adds a ‘tail’ to a slow-moving 
signal and thereby gives a continuous, flicker- 
free display. The persistence control allows the 
timing of this tail to be adjusted between 0.5s and 
0.5 min. Storage time is also adjustable: signals 
can be retained and viewed for one minute at 
maximum brightness or for one hour at minimum 
brightness. 

When the instrument’s variable persistence 
and storage facilities are not employed, the 


PM 3219 


PM 3219 can be used for a wide range of analog 
and digital measurement applications. 


The ‘Babysit’ Mode 


In this mode the instrument can capture either 
positive or negative going transient signals and 
store the results within a 24 hour monitoring 
period, without operator attendance. It is there- 
fore possible to display and analyze transient 
events that have occcurred overnight, during the 
following morning. 


Auto Erase Facility 


Repetitive, low-frequency events are difficult 
to display. Setting the viewing time to coincide 
with the repetition time enables events to be 
captured and displayed one after another. Such 
a setting results in a virtually continuous signal of 
the events, but any change is seen immediately 
and if necessary that particular signal can be 
captured for a longer analysis simply by pushing 
the ‘read’ button before the next erase action 
occurs. 


Specifications 


Technical Specifications 


CRT 


Type: Philips rectangular mesh type post deflec- 
tion accelerator tube with 8.5 kV accelerating 
voltage, half-tone storage 

Screen: P31 phosphor, metal-backed 

Useful Screen Area: 8 x 10 divisions of 

0.9 cm 

Graticule: Internal graticule 


Persistence 


Normal: Natural persistence of P31 phosphor 
Variable: Continuously variable from <0.5s 
to >1 min 


Storage Time 


In ‘Write’ Mode: =1 min 
In ‘Read’ Mode: >1h 
In ‘Auto Store’ Mode: 24h 


Writing Speed 
Normal: 20.2 div/uS 
Max. Write: >2 div/uS 


Erase 


Push-button Operated: Erasure time ~ 1.3s 
Automatic: View time can be set between 1s 
and 10s. Scope automatically switches to single 
sweep operation 

Auto Store: Scope is automatically switched to 
single sweep operation and stores a single shot 


Vertical or Y-Axis 


Frequency Response 

DC: 0 Hz...50 MHz (-3 dB) 

AC: 2 Hz...50 MHz (-3 dB) 

Rise Time: 7 ns 

Deflection Coefficients: 2 mV/div. 1-2-5 
sequence. Uncalibrated, continuous control 
between steps 1:>2.5 , 

Accuracy: + 3% (auto store + 5%) 

Display Modes: Channel A, channel B, alter- 
nate, chopped at approx. 500 kHz, added. 
Channel B can be inverted | 

Input Impedance: 1 M//20 pF 

Maximum Input Voltage: 400V (DC + AC pk) 
Maximum Deflection: Undistorted deflection of 
24 div; Shift range 16 div 

Signal Delay: Viewing of leading edge possible 
CMRR-Factor: 100:1 at 1 MHz (A-B mode with 
8 div common mode signal) 


Horizontal or X-Axis 


Horizontal deflection can be obtained from the 
main time base, the delayed time base, a combi- 
nation of both, or from an external source. In this 
case X-Y diagrams can be displayed using Y,, 
Y,, the EXT connector or the mains as signal 
source for horizontal deflection. 

Display Modes: X-Y of X-Y/Y operation with X- 
deflection by Y,, Y,, External or Line 
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X-Input 

Deflection Coefficients: 200 mV/div using EXT 
connector; 2V/div using EXT + 10 connector; 
Vertical attenuator coefficients apply when Y,, or 
Y, is used for X-deflection 

Measuring Accuracy: + 10% 

Frequency Response: DC...1 MHz (-3 dB) 
Phase Error: 3° at 100 kHz 


Main Time Base 


Mode: Automatic, triggered or single shot 
Time Coefficients: 0.5s/div...100 ns/div in 
1-2- 5 sequence. Uncalibrated, continuous 
control between steps 1:>2.5; x 10 magnifier 
extends max. sweep rate to 10 ns/div 
Accuracy: + 3% 

Additional error for magnifier + 2% 


Delayed Time Base 


The delayed time base either starts immediately 
after the delay time, or is triggerable after delay 
time by the selected delayed time base trigger 
source 

Time Coefficient: 1 ms/div...100 ns/div in 1-2-5 
sequence. Uncalibrated continuous control be- 
tween steps 1:>2.5 

Accuracy: + 3% 

Sweep Delay: Variable in steps with main time 
base. Continuously variable with 10-turn poten- 
tiometer between 0.1x and 9.9x the time coeffi- 
cient of the main time base 

Incremental Delay Time Accuracy: 0.5% 
Delay Time Jitter: 1:220 000 


Main Time Base Triggering 

Trigger Source: Internal Y,, Y,, Composite, 
Line External; External + 10 

Slope: + or - (full bandwidth) dual; 0...10 MHz 


Trigger Modes 
Auto: 20 Hz...50 MHz 
DC: 0 Hz...50 MHz 
AC: 5 Hz...50 MHz 


Trigger Sensitivity 
Internal: 1 div at 50 MHz 
External: 200 mV at 50 MHz 
External + 10: 2V at 50 MHz 


Level Range 

Internal: >16 div 

External: 23.2V 

External + 10: >32V 

Automatically adjusted between limits of signal 
amplitude in position Auto 
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Variable Hold-Off: Continuously variable trig- 
ger hold-off 

External Trigger Input Impedance: 

1 MQ//20 pF 


Delayed Time Base Triggering 


Trigger Source 

Internal: Y,, Y,, Composite: Int. 2 div at 50 MHz; 
Ext. 400 mV at 50 MHz 

Trigger Sensivity: 2 div at 50 MHz; Other trig- 
ger specifications of the delayed time base are 
identical to that of the main time base 


Calibration 


Voltage: 1.2V,, + 1% square wave 
Frequency: 2 kHz 


Power Requirements 


Line Voltages and Frequencies: 110, 220 and 
240VAC + 10%, 50...400Hz + 10% 

DC Power Source: 21...30VDC, floating input, 
1.5A max. 

Power Consumption: 40W when powered from 
nominal line voltage 

Z-Modulation: TTL compatible; “O” blanks the 
display 

Dimensions: 335 mm W x 137 mm H x 470 mm 
L (13.2 in W x 5.4 in H x 18.5 in L) 

Weight: 10 kg (22 Ib) 


Environmental Capabilities 


Ambient Temperatures 

Rated Range of Use: +5°C...+40°C 

Limits for Operation: -10°C...+55°C 

Storage and Transport: -40°C...+70°C 
Altitude: Operating to 5000m (15 000 ft); 
Non-operating: to 15 000m (45 000 ft) 
Humidity: 21 days cyclic damp heat 25°C...40°C, 
RH 95% 

Shock: 30g: half sinewave shock of 11 ms 
duration; 3 shocks per direction for a total of 18 
shocks 

Vibration: Vibrations in three directions with a 
maximum of 20 min per direction; 10 min with a 
frequency of 5...25 Hz and amplitude of 
1.016 mm,,; 10 min with a frequency of 25... 
55 Hz and an amplitude of 0.5 mm... 

Maximum acceleration 3g. Unit mounted on 
vibration table without shock-absorbing material 
Recovery Time: Operates within 30 min, com- 
ing from -10°C soak, going into room conditions 
of 60% RH at 20°C 

Included with instrument: Front cover; 2 x 
BNC — 4 mm banana adapter; 2 x 10:1 passive 
probes PM 8926/0001, 4 mm banana adapter, 
Operating manual 


Ordering Information 


Model January 1989 prices 


PM 3219U 50 MHz variable persistence 
Analog Storage Oscilloscope ............. $5250 


Accessories (See page 53) 


Passive Probes 
PM 8922/501 1:1 or 10:1 Probe, cable 


length 4° ft:(1.2 m) ......::-c:s8e aapeneeeeeeeee 50 
PM 8924/00 1:1 Probe, cable 

length:5 ft-(1.5m):::...2...:ey-sseemeeeeeners 60 
PM 8926 10:1 Passive Probe, 

cable length 5 ft (1.5m) «0.0... ce eeeeeeeeees 70 
PM 8926/20 10:1 Passive Probe, 

cable length 8 ft (2.5m) ...........:seeeeeeeee 70 
PM 8926/501 10:1 Probe, cable 

length 4 ft (1.2m)........ Seisescpenesuseneeenenes 50 


PM 8931/00 20 MQ, 100:1 


Passive’ Probe 22...:---i-...csssderseeeotmeets 125 
Active Probes 
PM 8940/09Q High voltage Isolation 

AMP lifiOt i.s..cshcc:ececnsscucccesavavsareeneetenaases 850 
PM 8943Q 650 MHz FET Probe ............ 850 
PM 9355/09Q AC Current Probe ........... 1000 
Other Accessories 
PM 8901Q Rechargeable BatteryPack .. 1275 
PM 8905 12 Vdc Power Converter......... 250 
PM 8917/003 Video Sync Separator 

and Line Selector :..::..::.:c<.cc-cpeneeee 550 
PM 8965/03 Rackmount Adapter ........... 175 
PM 8972 Camera adapter for 

Stationary USC <2.:..ccs.0/is.s-cceose eee 85 
PM 8991/04 Oscilloscope Cart............... 450 
PM 8992/15 Accessory Pouch ............... 45 
PM 9051 BNC to 4mm Banana Adapter . 9 
PM 9366 Collapsible Viewing Hood ....... 20 
PM 9381 Oscilloscope Camera.............- 650 


Service & Support 


One-year product warranty. See page 470 
for more information on warranty terms and con- 
ditions. 

Note:The above configurations meet North American 
power requirements. For other power options, see 
page 491. 
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Digital Storage Oscilloscopes 


Digitizing - A block diagram 

The functionai block diagram of a digitizing 
oscilloscope shows many differences with the 
analog instrument. The block diagram of an analog 
scope is basically very simple: Input circuitry, 


GND AC/DC V_~ mv VAR 


Hic % 


oh A A 


TRIGGER B 
GND AC/DC & INV V_ mV VAR 
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In a digital storage oscilloscope, or DSO, the 
input circuitry plays essentially the same signal 
conditioning role as in an analog scope, and is 
often constructed similarly. Because of the dif- 
ferent triggering behavior of a DSO, a delay line 
is not required. 

Digital Storage Oscilloscopes have a normal 
analog oscilloscope-type front end with attenu- 
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attenuators, preamplifiers, channel switch, de- 
lay line,and output amplifier for vertical deflec- 
tion, trigger selection trigger circuits, time-base(s) 
and horizontal output amplifier. (Plus, of course, 
the power supply and CRT.) 


oo000 


VERTICAL CHANNEL 
SELECTOR 


VERTICAL 
DISPLAY 
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ators and preamplifiers, followed by an Analog 
to Digital Convertor process. Digitized values 
representing amplitude data as sequential, mo- 
mentary values of a signal are then stored in 
RAM. Memory contents are then displayed us- 
ing a Digital to Analog Convertor, and displayed 
on a scope-type CRT, or using a flat Electro 
Luminescent display. 


STORAGE 
& DISPLAY Y-DAC 
MEMORY 


DELAY LINE 
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What Are the Advantages of Using 
a Digital Storage Scope Over Using 
an Analog Storage Scope? 

* With a Digital Storage Scope there is no risk of 
burning a storage layer inside the CRT since 
there is none. 

* All displays of single events and repetitive 
signals are at the same brightness, regardless 
of sweep speed, and signal duty-cycle. Conse- 
quently, there is no need for continuous read- 
justment of focus, or astigmatism controls. 


* Cursors can be moved freely over any wave- 
form on the display, whether stored in memory 
as a single event, or as a repetitive signal. 

* With a Digital Storage Scope, display parame- 
ters can be changed after a signal has been 
captured. 

* Signals can be made available for data-proc- 
essing, or the production of hard copies, using 
recorders, or plotters. 

* Timing measurements are clock-based, and 
are more accurate. 


* Amplitude measurements can be more accu- 
rate as well, because of the limited influence of 
linear circuitry. 

* Storage times are virtually unlimited. With non- 
volatile memories, multiple waveforms can be 
stored for a period of many months after switch- 
ing-off the instrument. 

* Because of the long storage time capabilities, 
Digital Storage Oscilloscopes can wait for an 
unlimited time period for a signal to occur, 
without the screen “washing out”. This trans- 
lates to unlimited “babysitting”. 


What Performance criteria are 
important to the user? 


* Sampling speed, determining the time resolu- 
tion with which single events can be recorded 
and stored. Sampling speed is expressed in 
Megasamples/sec. (To avoid confusion with 
the instrument's bandwidth, it’s best not to 
refer to MHz when talking about the sampling 
speed.) 

* Bandwidth, and maximum stored frequency 
(MHz) 

* Vertical resolution, expressed in bits, affecting 
an important aspect of achievable accuracy. 
* Number of datapoints per record, per channel. 
*Number of memories, available for signal 

comparisons and reference. 

° Measuring capabilities. 

* I/O capabilities. 

Most Philips digital storage oscilloscopes 
employ a fast analog shift register (Charge 
Coupled Device or CCD) for fast and accurate 
signal capture. Once a signal is captured, the 
contents of the CCD are digitized and stored in 
memory. This mechanism ensures high effective 
vertical resolution at high clock speeds, even 
when capturing fast slew rate signals. Philips 
was the first to introduce the CCD technology to 
digitizing oscilloscopes. Based on the CCD 
conception in Philips’ Physics labs in Waalre, the 
Netherlands (first published in 1966) and on 
Philips’ extensive and world leading linear IC 
technology, a CCD, (also nicknamed “bucket- 
brigade”), and in particular the Profiled Peristal- 
tic Charge Coupled Device (P?CCD) proves to 
be a powertul, fast and efficient technique in the 
process of waveform digitizing. Rather than at- 
tempting to digitize high frequency waveforms or 
signals with fast transients with parallel digital 
conversion techniques, the P?CCD provides a 
fast sampling, analog shift register to sample 
signal waveforms with excellent time resolution. 
The Philips chips used in Philips DSO’s always 
incorporate two fast track-and-hold circuits, along 
with sample-and-holds and the CCD’s them- 
selves, as well as the output circuitry. They offer 
real time resolutions of up to 4 ns between data 
points, simultaneously on both channels, for the 
capture of single events. 

Sampling is continuous and the samples are 
stored in analog format until the moment of 
triggering, at which point the input signal to the 
chip is slowed down and the samples are read 
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out at the output of the chip in order to be 
digitized. An accurate sequential approximation 
A/D is used for this purpose. The overall result of 
such an arrangement is obtaining a high sam- 
pling speed while maintaining excellent vertical 
resolution, (even when digitizing fast slew rates), 
at low cost. For example, nowhere, at this 
moment, can you find a Digital Storage Oscillo- 
scope that offers 100 Megasamples/sec on both 
channels simultaneously, at 8 bits, for a lower 
price than that of the Philips PM 3350! 


Philips’ proprietary P?CCD's that allow high speed signal 
capture. 


What Are the Criteria in Selecting a 
Digital Storage Oscilloscope? 


Y-Resolution 


Since the description of a waveform and hence 
waveform fidelity is determined by the number of 
voltage levels available for storage, the specifi- 
cation of vertical bit-resolution is one of the key 
parameters and considerations in selecting and 
using a Digital Storage Oscilloscope. 

Amplitude inaccuracy in a digitizing oscillo- 
scope is the sum of the inaccuracies caused by 
linear circuits, plus the inaccuracy caused by 
the digitizing process. 

For example, for the Philips PM 3320A Digital 
Storage Oscilloscope, linear inaccuracy is speci- 
fied as 1% of reading. With its 10 bit vertical 
resolution, the PM 3320A’s A/D inaccuracy is 
0.1% of full scale. Consequently, for a full scale 
signal, the overall amplitude inaccuracy will be 1 
sa ee he 

When details of signals are to be measured, 
which is often necessary, overall accuracy goes 
down. Examples are given to calculate the ef- 
fects of full-scale digitizing, as well as digitizing 
accuracy of an amplitude of 10% of full scale for 
different types of conversions: 

For a 10 bit conversion, as in the PM 3320A, 
accuracies are as follows: 

At full scale: Lin error + A/D error = Result 

1% + 100/1000 = 1.1% 

For a 10 bit convertor, at 10% of full scale 
amplitude: 1% + (100/1000) x 10 = 2% 

For an 8 bit conversion, as in most Philips DSO's 
and competitive models, accuracies are worse: 
At full scale: Lin error + A/D error = Result 

1% + 100/256 = 1.39% 


For an 8 bit convertor, at 10% of full scale 
amplitude: 1% + (100/256) x 10 = 4.9% 

For a 6 bit conversion, as in some models avail- 
able from other manufacturers, things get quite 
dramatic and much worse: 

At full scale: Lin error + A/D error = Result 

1% + 100/64 = 2.6% 

For a 6 bit convertor, at 10% of full scale ampli- 
tude : 1% + (100/64) x 10 = 17% !!! 
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Significant signal distortion can result from signal 
digitizing with insufficient vertical resolution. 
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Signal distortion is greatly reduced by increased vertical 
resolution. 


Offset Considerations 


Inherent accuracy as offered by high-resolu- 
tion Digital Storage Oscilloscopes such as the 
Philips PM 3320A, can be enhanced by input 
offset circuitry. 

By using the built-in offset of up to 1000x 
the attenuator range used, no valuable vertical 
resolution is wasted on the conversion of DC. 
This way, all 10 bits of vertical resolution in the 
PM 3320A are utilized for digitizing the AC 
components of a signal with great accuracy. 
AUTO-OFFSET helps the user quickly find and 
use the appropriate offset voltage, which is then 
displayed in the CRT. 


X-Resolution 


The ability to resolve the signal’s waveform in 
time, is determined by the speed of the A/D 
process. For single events, a good rule cf thumb 
is that the A/D sampling speed be at least 10 x 
the highest frequency component of the signal to 


be captured, to obtain 10 datapoints per period. 
In other words, the highest frequency to be cap- 
tured in a single shot mode is given by: Max 
sampling speed/10, for single shots. 

It must be kept in mind that with a Digital 
Storage Oscilloscope, accuracies are related to 
the utilization rate with respect to Full-Scale 
settings. The accuracy with which timing ele- 
ments of a signal can be determined, is directly 
related to the time resolution of the A/D process 
used, and the utilization of available datapoints 
by the operator. The higher the sampling rate, in 
other words, the higher the timebase speed 
used, the better the time resolution obtained. 


Input signal 


sample rate ; 


Comparison of signal reproduction accuracy resulting 
from different sample rates. In the right-hand illustration, 
a sample rate of 1/10 of the signal frequency is used. 


Different Sampling Techniques 


Many Digital Storage Oscilloscopes have a 
vertical bandwidth which is far greater than can 
be utilized by the sampling speed of the A/D ina 
single shot mode alone. To allow full utilization 
of the scope’s bandwidth, such scopes often 
offer a function which is called “Time-equivalent 
sampling”. One system of “Time equivalent 
sampling’ is called “Sequential Sampling”. This 
function operates by taking one sample out of 
every successive period of a repetitive wave- 
form, and reconstructing the wave shape out of 
these samples. 

‘Another system operates on the “Random 
Sampling” principle, in which samples of the 
input signal are taken at random, with a precise 
time position measured and stored in memory, 
along with the waveform data for each point. The 
waveform is then reconstructed and displayed, 
with proper locations given to each point, de- 
pending on the time location measured at the 
moment of sampling. The benefit of the “Ran- 
dom Sampling” principle to the user is the ability 
to display pre-trigger signal information. 

With either time-equivalent sampling method it 
is possible to store and display all frequencies 
that the front-end is capable of. Equally impor- 
tant, it allows the use of very high equivalent 
timebase sweep speeds, even with signals hav- 
ing very low repetition rates. Because wave- 
forms are displayed from memory, the same uni- 
formly high display clarity characteristic of any 
Digital Storage Oscilloscope are maintained. 
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Digitizing Ultra-High Frequencies 

Many high frequency and high speed applica- 
tions do require very wide bandwidths. Often, 
such application can benefit from all advantages 
that Digitizing Oscilloscopes have to offer: 
Automatic measurements of signal parameters, 
manipulation and calculation of wave forms, 
mass storage, and automatic go- no-go deci- 
sions. 

One such instrument, the PM 3340, with a 
bandwidth of 2 GHz, is described in this catalog. 
Utilizing a sequential time-equivalent sampling 
technique, the PM 3340 offers a very high sensi- 
tivity of 1 mV/div at the rated 2 GHz bandwidth, 
and triggers to the full bandwidth as well. The 
PM 3340 offers full Digitizing Oscilloscope 
capabilities, including enveloping, save/stop on 
difference, histogram and FFT calculations, and 
EYE pattern and constellation diagrams for digi- 
tal communication link testing. 


Memories 


Digital Storage Oscilloscopes can have mul- 
tiple memories to allow reference waveforms to 
be stored. However, a primary selection crite- 
rion may be the length of each record that can 
be stored, especially in single shot applications. 
A long record with many datapoints allows the 
study of signal details after the single event has 
occured and been recorded. 

The PM 3308 and PM 3335 offer very long 
record lengths of up to 8k to facilitate this. In 
addition, the PM 3308 can store up to 100 wave- 
forms in non-volatile memory, for waveform cal- 
culations and comparisons, and also eliminating 
the need for vulnerable mechanical mass-stor- 
age devices such as floppy or hard disk drives 
to be taken to the field. 

There is usually a trade-off between the num- 
ber of datapoints available in each record, and 
the speed and resolution of the A/D process. In 
some instruments, record lengths are a function 
of sweep speed used, and also dependent on the 
selection of resolution made by the user, when 
looking at repetitive waveforms. Digital delay 
techniques help to avoid filling memory locations 
with useless information and optimally combin- 
ing A/D speed and resolution. 


Displaying the Signals 

In most Digital Storage Oscilloscopes, a CRT is 
used to display waveforms and operational 
settings.In order to provide sufficient measuring 
area along with clear and uncluttered operating 
information, the Philips PM 3320A and PM 3340 
oscilloscopes offer extra large screens, leaving 
the measuring area unobstructed. 

Unique in the field of powerful Digital Storage 
Oscilloscopes is the Philips PM 3308, offering a 
large flat screen. An electro luminescent display 
is used to provide excellent readability under all 
lighting circumstances. The display provides 
information on instrument setup, measurements 
and wave forms. As this active display is of the 
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dot matrix type, focus controls are not needed 
and astigmatism is non-existent. It’s small size 
enables it to be folded down like a clam-shell for 
protection and provides the PM 3308 with com- 
pactness and portability. 


Cursor Measurements - Digital 
Storage Oscilloscopes 


In a Digital Storage Oscilloscope, cursors are 
not merely electronic graticule lines displayed 
over the oscillogram on the screen, as_ is the 
case in an analog scope. Instead, in a Digital 
Storage Oscilloscope, cursors represent display 
highlights of actual datapoints present in mem- 
ory. The numerical value of the delta-distance 
between cursors is therefore extremely accu- 
rate. Measurement accuracy of signal parame- 
ters is a function of the utilization of available 
memory width (vertical bits used) and timebase 
speed. 

Since Digital Storage Oscilloscopes usually 
have an abundance of microprocessor power on 
board, many automatic calculations may be easily 
available, providing direct readouts of risetimes, 
mean values, RMS, frequencies, PP values etc. 
In the PM 3320A and PM 3340, for example, 
waveform calculations can be performed and 
parameters can be measured. Based on their 32 
bit data structure and microprocessors, sup- 
ported by Discrete Processing Units, these cal- 
culations and measurements can be executed 
and updated at high speed, even as the instru- 
ment is collecting new data. It is even possible to 
test newly collected waveform data against ref- 
erences and have the scope automatically take 
action when a newly acquired waveform violates 
predetermined waveform criteria. 


1/O Considerations 


Some analog oscilloscopes can be controlled 
by an external controller and sometimes interro- 
gated so that knob settings can be stored, or 
values between cursors can be found. Good 
examples of such instruments are the Philips 
60 MHz and 100 MHz PM 3050, PM 3065 and 
PM 3070 series, as well as the 200 MHz and 
400 MHz PM 3285A/86A and PM 3295A/96A 
series. 


DIGITAL STORAGE OSCILLOSCOPES allow 
for control and interrogation, but more impor- 
tantly, they allow for transfer of waveform data 
from scope to controller and back. With this ca- 
pability, all computing power of a controller 
becomes available for waveform processing, 
mass storage, comparison of waveforms and 
documentation. 


Software and Hardware Support 
for GPIB/IEEE-488* Applications 


Digital Storage Oscilloscopes (DSO’s) are 
often used in automatic test and measurement 
systems. Waveforms measured with a DSO are 
stored in its memory and can be processed/ 
displayed on request, or transferred to a com- 
puter for more extensive processing, display, 
mass storage or documentation. 

All of the Philips Digital Storage Oscilloscopes 
are programmable, and addressable through 
the GPIB/IEEE-488 bus, and a number of them 
through the serial RS 232 port as well. 

Fluke and Philips offer a number of software 
package to ease programming of GPIB systems 
applications. These PM 2230 Series Instrument 
Drivers and PM 2240 TestTeam allow GPIB in- 
struments to be easily programmed and result in 
easy to understand and reliable test programs. 
The PM 2260 Oscilloscope Signal Processing 
software is a package for the PC and com- 
patibles that extends the DSO’s capabilities with 
an extensive set of interactive waveform proc- 
essing and display facilities. For further informa- 
tion on these packages see page 58. 

Extended "Probe-ability" is important in most 
applications in automatic test and measurement 
systems, where waveforms have to be sampled 
at several different points on the device under 
test. The PM 2295/09 Probe Switch Unit with a 
full 400 MHz bandwidth can be used for this 
purpose: under GPIB control it can switch 1 out 
of 4 signals to the input of the oscilloscope, still 
maintaining the high input impedance and low 
load at the tip of each of the four probes. For 
further information on this product see page 58. 


* The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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DC to 2 GHz bandwidth 
175 ps risetime 


PM 3340 


Trigger response up to 2 GHz 
4 memories of 4 kbytes x 10-bit words 


1 mV/div vertical sensitivity 


Automatic measurements of amplitude, time, frequency and phase 


Signal processing including basic algebraic functions, plus filter, FFT and histogram 


Eye pattern mode for PCM inspection 


Standard GPIB/IEEE-488 and RS 232C interfaces 


Probes operate over full bandwidth 


Autoset function gives instant front panel set-up for any input signal 


Introduction 


The digitizing oscilloscope PM 3340 provides 
measurement, storage and analysis of input 
signals from DC to 2 GHz. The applied sequen- 
tial sampling system not only provides you with 
a large display bandwidth, but also offers an 
unmatched 2 GHz triggering. Signal analysis is 
facilitated by a fast timebase including post- and 
pre-trigger modes, and a vertical dynamic range 
which permits the max. allowable input signal to 
be observed at an amplitude scale of 1 mV/div. 

Measurement cursors provide a variety of 
automatic measurements, so that input signal 
parameters can be verified quickly and reliably. 
Signal processing modes such as FFT, digital 
filtering and save on difference are included as 
standard. A special eye pattern mode allows the 


display of random pulse patterns, such as in 
PCM or QAM, as well as the display of constel- 
lation diagrams. 

The instrument is fully GPIB/IEEE-488* and 
RS-232C compatible. This includes computer 
controlled operation, data transfer between in- 
strument and controller plus hard copies on 
standard plotters and printers. 

In addition to its many powerful features, the 
PM 3340 is very easy to operate thanks to the 
Autoset facility, quickly updating its menu-driven 
analyzing functions and a setting memory for 
more than 250 preprogrammed front panel set- 
tings. 

*The terms GPIB and IEEE-488 may be used 
interchangeably throughout this catalog. 


Reliable Measurements of High 
Speed Signals 


Advanced technologies like ECL or GaAs need 
oscilloscopes that can display risetimes and 
propagation delays in the sub-nanosecond 
domain. PM 3340’s risetime of 175 ps and 2 GHz 
bandwidth make the PM 3340 ideal for these ap- 
plications. Moreover the pulse response, thanks 
to its 50Q input and a sampling system actually 
at the input, is more reliable than in any analog 
or digital oscilloscope with conventional input at- 
tenuators and amplifiers. Inputs are via high- 
speed N-connectors combining ruggedness and 
a superior VSWR. 
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Fig. 1: Reliable pulse measurements are obtained 
from a carefully designed 50Q input system. 


Wide Dynamic Range 


A floating input sampling bridge enables an 
input signal range of 1 mV/div up to 200 mV/div. 
This allows for any signal up to 1.6V to be 
expanded up to 1 mV/div with no distortion. 
Offset controls allow you to position any signal 
detail in the viewing window of 8 by 10cm. Signal 
probes increase the range of 200 mV/div up to 
2V/div or 20V/div if larger amplitudes have to be 
measured. 


Noise Suppression 


A high sensitivity input, together with the large 
bandwidth, can generate a noisy display. If so 
the averaging mode will reduce this noise dras- 
tically, enabling a clean display to be achieved 
even at the highest sensitivities. 


# 2a Te 1¥ 


noise is subsequently suppressed by averaging the 
input signal.. 
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Triggering up to Full Bandwidth 


Many HF applications, for example in radar, 
satellite links or fiber optics, need GHz trigger- 
ing. A new approach in the PM 3340 — a fast 
prescaler — extends trigger capabilities up to 
2 GHz. Optimized trigger modes for low ampli- 
tudes (SYNC mode) and for high frequencies 
(COUNTDOWN mode) can be chosed by the 
operator, or selected automatically by the AU- 
TOSELECT function. In both cases front panel 
LEDs show which mode is operating. 

Waveform details both before and after the 
trigger point can be displayed. The selected 
negative (pre-trigger) or positive (post-trigger) 
delay is adjustable over a wide range dependent 
on the selected time scale. For example a signal 
in a 100 ps/div timebase can be shifted over 90 
divisions pre-trigger and 70 divisions post-trigger. 


Clear Unambiguous Display 


The PM 3340 has a 10 x 12cm CRT. The center 
area of 8 x 10 cm is used for waveforms; setting 
parameters and measuring results are displayed 
in the remaining screen part. Four signal memo- 
ries enable comparison of waveforms or display 
of processing results. The contents of the non- 
volatile memory can be displayed simultane- 
ously or individually and memory back-up en- 
sures you always have a back-up of data. 
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Fig. 3: Up to 8 waveforms can be displayed simultan- 
eously (2 channels by 4 registers). 


Waveform Measurements and 
Signal Processing 


The PM 3340 offers a host of waveform meas- 
urements for both engineering and production 
environments. Once set, the instrument auto- 
matically measures time intervals, rise times, 
frequencies, amplitudes etc. without the need for 
resetting the scope for a new waveform. Time 
intervals between any waveforms in any register 
may be measured, allowing for example, auto- 
matic tests on semiconductor switching times. 
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Fig. 4: Time interval measurements as Pen for 
semiconductor switching time. 


Input signals can be checked for max. and min. 
deviations, for example for noise or jitter meas- 
urements, or signals passing a predetermined 
threshold can be saved automatically. An FFT 
function allows frequency rather than time do 
main display. 

In many telecommunication systems using 
digital radio links or cable transmissions, data- 
streams are measured in the form of eye pat- 
terns. The PM 3340 offers a dedicated eye 
pattern mode in which signals are displayed with 
a unmatched sample density of 4000, or even 
12000 in the multiple eye mode. This approach 
ensures that no information is lost, even in case 
of very noisy signals. 

In case of Quadrature Amplitude Modulations 
(QAM) two signals, the In-phase (I) and Quadra- 
ture (Q), can be combined into a constellation 
diagram via the A versus B mode. 
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Fig. 5: Eye pattern formed by PCM signal. 
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Fig. 6: 6 QAM signals presented on a constellation 
diagram. 


Interfacing and Hardcopy 


IEEE-488 and RS 232C interfaces are built-in 
as standard, allowing all controls to be set 
or interrogated and data transferred to and 
from any of the four memories. Digital printers/ 
plotters can be used to obtain hard copies of 
waveforms with relevant alphanumeric data. 
An analog output for X-Y recorder is also avail- 
able. 


User Friendly Operation 


Operation of the PM 3340 has been optimized 
for user-friendliness. All main functions are di- 
rectly accessible and self-explanatory softkeyed 
menus provide the various signal processing 
functions. The CRT presents all waveform infor- 
mation on new input signals as well as the 
contents of any memory. 

Initial set-up is by a single Autoset button, auto- 
matically providing an immediate on-screen 
display of both input signals. Repetitive meas- 
urement set-ups can be programmed and re- 
called via the setting memory keyboard, without 
the need for a computer. Two 32-bit micropro- 
cessors plus a Discrete Processing Unit assume 
quick updates of displays and measurements, 
further enhancing the operator interface. 


Signal Probing 


Many engineering applications ask for reliable 
signal pick-ups, with minimum loading of the 
signal source. Two 1 pF//500Q passive probes 
with full 2 GHz bandwidth are included in the 
package. If higher DC impedance is required, 
5 kQ//1pF passive probes and a 1:1 FET probe 
(1 MQ//1.5 pF) are also available. 


Digitizing Scopes and High Speed 
Measurements 

Any digitizing or digital storage oscilloscope 
uses the principle of sampling at regular time 
intervals. Sampled values are digitized and 
stored in a memory; then the original waveform 
is reconstructed by scanning the memory and 
displaying its content on a CRT. 


eee 
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Non-recurring input signals require the maxi- 
mum possible number of samples to be taken 
while the signal is present: this is called real-time 
sampling. The sample rate determines the 
maximum signal speed of single events which 
can be captured by the oscilloscope. 

Repetitive signals can be handled differently. 
Collecting the required samples can be spread 
over several periods of the input signal. This 
principle is called repetitive sampling. There 
are two ways in which repetitive sampling is per- 
formed: 

*Random sampling, where the moment at which 
sampling occurs is determined by an internal 
clock and is not related to the input signal. 

*Sequential sampling, in which the input (trig- 
ger) signal determines the moment at which 
sampling occurs. 


The PM 3340 employs sequential sampling; 
samples are taken at increasing time intervals 
after the trigger moment. At least 512 signal 
periods are necessary to collect all samples for 
a complete reconstruction of the input signal. 


Fig. 7: Several periods of the input signal are sampled 
for reconstruction of the waveform. 


Wide Dynamic Input Range 


The input circuit has a high speed sampling 
gate which converts the input signals into an LF 
signal. The sampling gate is rebiased by a feed- 
back circuit after each sampling action to the 
level of the last signal sample, so only differ- 
ences between successive samples are meas- 
ured, resulting in an excellent linearity over a 
wide dynamic range. 
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Fig. 8: Input circuit of sequential sampling scope. 


The offset control allows the operator to scan 
the input signal to select any detail for precise ob- 
servation. 


High Bandwidth 


The bandwidth of a sequential sampling sys- 
tem is determined by the sampling gate. Asample 
pulsewidth of less than 175 ps results in a band- 
width of at least 2 GHz. Trigger pick-off and delay 
line are part of the 50Q impedance circuit, which 
contributes to the excellent pulse response of 
the instrument. 
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Fig. 9: VHF part of input. 


Image Construction Speed 


Different sampling systems give different 
speeds of display build up. Rather than random 
sampling, sequential mode only samples that 
part of the signal which will be displayed on 
screen. Moreover, aS sequential sampling is 
related to the input signal, sample density is 
equal for all signal parts and no parts are miss- 
ing. 

Although for relatively low frequencies sequen- 
tialsampling requires more time, at higher speeds 
this approach builds up the display much faster 
than other sampling systems, especially if parts 
of a waveform, such as risetime are measured 


Specifications 


Technical Specifications 

Signal Acquisition 

Autoset: Sets display, text, vertical settings, 
horizontal settings and triggering for instant 
overall-view display of input signal 

Sampling: Sequential 

Sources: Ya, Yb 

Modes: Single-channel, dual-channel, added 
Polarity: Each channel can be inverted 
Processing: Normal, eye pattern (single- or 
dual-channel modes only), average, multiple 
sampling, absolute min/max 

Range: 

Vertical: 10 div 

Horizontal: 10.2 x time/div 

Resolution: 

Vertical: 1:1024 (10-bit) 

Horizontal: 1:512, 1:256, 1:128, 1:64 (in fast 
display mode 1:64) 

Minimum Acquisition Time: <25 ms for max. 
horizontal resolution 


Y Channels 


Input Impedance: 502 +1% 

VSWR: 1:1.3 up to 1 GHz; 1:1.4 up to 2 GHz 
Input Coupling: DC 

Max. Input Voltage: 5 V.,..,. pos and neg 
Deflection Coefficient: 1 mV/div...200 mV/div. 
(in 1, 2, 5 sequence) 

Error Limit: 1.5% 

Deflection Coefficient in Eye Pattern Mode: 
5 mV/div...200 mV/div 

Error Limit: 10% 


Continuous Control Between Steps: 
Range: 3:1 
Resolution: 1:4096 (12-bit) 
Error Limit: 3% 
Frequency Response: DC...2 GHz (-3 dB) 
Risetime: 175 ps (calculated value using t, = 
0.35/bandwidth 
Visible Signal Delay: 9 ns 
Dynamic Range: -0.8V...+0.8V 


DC Offset: 

Range: -1.6V...+1.6V 

Resolution: 0.01 div 

Common Mode Rejection: 40:1 up to 100 MHz 
Channel Isolation: 1000:1 

Noise: <0.5 mV (RMS) 

Averaging: x2...x64 in powers of 2 

Multiple Sampling: x2...x32 in powers of 2 


Timebase 


Acquisition Mode: Recurrent, single scan, 
multiple scan, multiple eye, save/stop on differ- 
ence 


Deflection Coefficient: 

Timebase: 1 ns/div...20 us/div (error limit 3%) 
Magnifier: x2 ... x50 (error limit - add 2%) 
Fastest Sweep: 20 ps/div 

Delay: Controllable in steps of div or screens 
Maximum Negative Delay: 9 ns 

Maximum Positive Delay: 10 div at timebase 
setting of 20 us/div and magnifier x1 

Hold-off Time: 30 us...75 us at max. horizontal 
resolution 


Triggering 

Sources: Ya, Yb, EXTernal 

Input Impedance: 50Q +1% 

Coupling: AC (RC time: 1 us) 

Max. Input Voltage: +5 V peak’ POS and neg 
Modes: Trigger, synchronize, countdown and 
AUTO select 


Sensitivity: 

Trigger Mode: 10 mV (up to 100 MHz) 
Sync. Mode: 2 mV (up to 100 MHz) 
Countdown Mode: 50 mV (up to 2 GHz) 


Level Range: 

High Sensitivity: +4 mV...-4 mV 

Low Sensitivity: +40 mV...-40 mV 
Level Resolution: 1:16384 (14-bit) 
Slope Selection: + and - 

Jitter: 7 ps (RMS, timebase at 1 ns/div.) 
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Memory 


Memory: 4 memories of 4 k x 10-bit words 
Functions: Clear, save, write, lock 


Display 

Modes: Dot join, dots only, invert, A versus B 
Registers: Register RO, R1, R2 and R3 can be 
displayed in any combination 


Expansion: 

Horizontal: 1...64 in powers of 2 (Y vst), 1...8 in 
powers of 2 (A vs. B), continuous control be- 
tween steps 

Vertical: x0.2, x1, x5 

Position: All registers can be positioned inde- 
pendently 

Horizontal: +5 div...-5 div (expansion x1) 
Vertical: +5 div...-5 div (expansion x1) 


Cursors 


Vertical Resolution: 1:1024 (10-bit) 
Vertical Error Limit: 1.5% 

Horizontal Resolution: 1:4096 (12-bit) 
Horizontal Error Limit: 3% 


Setting Memory 


Memory Size: 251 front panel settings 
Functions: SAVE, INSERT, DELETE for stor- 
age or erasure of settings: RECALL, NEXT, 
PREVIOUS for recall of settings 


Calibration Output 


Squarewave Voltage: 
Amplitude: 1V +1% into 50Q 
Frequency: 100 kHz +0.1% 
impedance: 50Q +1% 

- Risetime: 1.5 ns 


Plot Output 


Analog Outputs: Screen dump or register 
dump 

Output Voltage Vertical: 1V 

Output Voltage Horizontal: 1V 

Error Limit: 3% 

Pen Lift: TTL-compatible 

Plot Time: Adjustable between 20 ms and 2s 

per dot 
Digital Plot Output: HPGL and Philips lan- 
guage compatible: up to 4 screens on standard 
A4 size 
Printer Plot Output: Compatible with Epson 
(FX80) and HP Thinkjet 


CRT 


Type: Philips 18cm rectangular PDA tube 
Useful Screen Area: 10 cm x 12 cm 
Graticule: Internal, with variable illumination 
Acceleration Voltage: 16 kV 


Power Supply: 

Voltage: 90V...264 VAC 

Frequency: 45 Hz...440 Hz 

Power Consumption: 136W 

Memory Back-Up: 2 LR6 batteries (Size AA) 
Retention Time: 2 years 


Interface 


Interface board: contains IEEE-488 interface, 
RS 232C interface and real-time clock 
IEEE-488 (IEC-625) Interface 

Bus Driver: E2 (three-state) 


Interface Functions: 


Source Handshake SH1 Fully capable 
Acceptor Handshake AH1 Fully capable 
Talker T5 Basic talker, 
serial poll, talk 
only and unad- 
dress if MLA 
Listener ES Basic listener, 


listen only and 
unaddress if MTA 


Service Request SR1 Fully capable 
Remote/Local RL1 Local lock-out 
Parallel Poll PPO No parallel poll 
Device Clear DC1 Fully capable 
Device Trigger DT1 Fully capable 
Controller CO No controller 
Address 0...30 


Default Address 8 


RS 232C Interface: 
Connector: RFI/EMI 


Bus Drivers: 

Data Circuits: 

Spacing “0” >+3V (TxD) 
Marking “1” <-3V (RxD lines) 
Control Circuits: 

ON >+3V (RTS, CTS, DSR) 
OFF <-3V (DTR lines) 
Current Output: <10 mA 
Input Impedance: 300Q 
Output Impedance: 3 kQ...7 kQ 
Input Voltage: -7V...+7V 
Output Voltage: -25V...+25V 


Interface Functions: 

Baud Rate: 75, 110, 150, 300, 600, 1200, 2400, 
4800, 9600 or 19200 (input and output sepa- 
rately selectable) 

Stop Bits: 1 or 2 

Parity: Odd, even or none 

Length: 7 or 8 

Transmission: Asynchronous, full duplex 


Handshake: 


Software XON/XOFF 
Hardware DSR/DTR and CTS/DTR 


Serial Poll ESCGa7 
GoTo Remote ESG?2 
GoTo Local ESGa 
Device Clear ESC 4 
Device Trigger ESC 8 
Local Lock Out ESGS 


Measurement and Mathematical 
Functions 


Voltage Measurements: RMS (including or 
excluding offset voltage); Mean (including or 
excluding offset voltage); Peak-to-peak; Peak- 
to zero; Negative peak-to-zero; Overshoot and 
Preshoot 


Time Measurements: Risetime (Falltime) over 
10%...90% or 20%...80% of waveform, or within 
variable boundaries; Pulse width; Duty cycle 
(expressed as a percentage of period); Fre- 
quency; Phase 


Mathematics 


Result of calculation displayed in selected regis- 
ter and scalable for optimum display 
Basic Arithmetic Operations: Add, Subtract, 
Multiply, Divide, Differentiate, Integrate 
Amplitude Histogram: Amplitude density vs. 
absolute amplitude of an input signal 
FFT: Frequency domain presentation of input 
signal 

Window: Rectangular, Hamming, Hanning 

Vertical Scale: lin. or log 

Dynamic Range: 49.8 dB 

Horizontal Scale: lin. 
Filter: Digital filter of order 3, 5, 9, 17, 33, 65, 129 
Delay Channel: Allows compensation of delay 
between channels or signal probes 


Vertical Processing Modes 


Eye Pattern: Displays pseudo-random pulse 
pattern, showing eye height and width 
Absolute Min/Max: Measures and stores max/ 
min changes in amplitudes of an input signals in 
a selected register (envelope mode) 


Horizontal Processing Modes 

Multiple Eye: Displays eye pattern in 12k 
memory size for optimum signal representation 
Save/Stop on Difference: Input signals outside 
the limits of a reference signal are saved in a 
selectable register or stop the acquisition. 


General Specifications 


Mechanical Data 


Height: 176 mm (6.9 in.): 250 mm (9.8 in.) with 
feet and pouch, 5E in 19-in. rackmount version 
Width: 419 mm (16.5 in.): 465 mm (18.3 in.) with 
handle 

Depth: 570 mm (22.5 in.): 670 mm (26.4 in.) with 
handle 

Weight: 18.7 kg (41.2 lb.) excl. accessories 


Environmental Characteristics 


Meets environmental requirements of 
MIL-T-28800C Type III, Class 5, Style D 


Temperature: 

Rated Range of Use: +15°C...+35°C 
Limits of Operation: 0°C...+50°C 
Storage: -40°C...+70°C 


Altitude: 

Operating: 4500 m (15000 ft) 

Storage and Transport: 12000 m (40000 ft) 
Maximum Humidity: 95% RH 

Vibration: Frequency 5 Hz...55 Hz 

Maximum Acceleration: 30 m/s? 

Shock: 6 shocks on each axis, half-sinewave, 
plus duration 11 ms, peak acceleration 300 m/s? 
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Bench Handling: MIL-STD-810 method 516, 
procedure V 

EMI: MIL-STD 461 Class B, VDE 0871 and VDE 
0875 

Safety: Meets the requirements of IEC 348 Class 
1, VDE 0411 Class 1 UL 1244, CSA 556 B 


Included with the Instrument: 2 passive 10:1 
probes PM 8911/08 with scale read-out (input 
impedance 5002/1 pF, cable length 1.5m), blue 
contrast filter, 2 BNC-N adapters, probe-BNC 
adapter, operating manual, programming man- 
ual, quick operating guide, cable for analog plot 
output 
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Ordering Information 


Models January 1989 prices 
PM 3340/403 1 GHz Digitizing 
Oscilloscope including FFT and 


IEEE-488/RS-232 Interfaces.......... $16,000 
PM 3340/803 same with 19-inch 
RackmoOuntscteccs.cceereeee eee ee 16,275 


Accessories (Also see page 53) 


PM 8911/08 Passive 10:1 Probe............. 275 
PM 8912/08 Passive 100:1 Probe.......... 275 
PM 8943Q FET Probe .............::c0:ccecceees 850 
PM 8964/40 19 inch Rackmount Kit....... 650 


PM 8991/04 Oscilloscope Cart............... 
PM 8992/80 Accessory Pouch ............... 45 


PM 2122/01 50Q Coaxial Switch ........... 680 
PM 2195/09 Probe Switch 400 Mt ...... 650 
PM 2230/001 Instrument Drivers 

Software Senvice)......:.c:c eee 590 
PM 2240/001 TestTeam Software ......... 925 
PM 2260/001 Oscilloscope Signal 

Processing Software ..................0sc+ss 800 


Service and Support 

One-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 
Note: The above configurations meet North American 


power requirements. For other power options, see 
page 497. 
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Extensive Acquisition and Display 
Functions 


The PM 3320A has extensive acquisition, cal- 
culation and display functions to capture exactly 
the signals of interest and quickly extract the 
information and measurements required. 

The PM 3320A offers an absolute min/max 
mode (‘envelope’ mode) that creates a cumula- 
tive record of signal amplitudes over the measur- 
ing period. Histograms that show the amplitude 
distribution of signals in the period can be dis- 
played. 

Also available are stop on difference and save 
on difference modes. These allow signals out- 
side a predetermined range to be captured, after 
which acquisition stops (‘stop on difference’) or 
continues with successive overwriting of the 
acquisition information stored in the registers 
(‘save on difference’). In both cases the signals 
are time and date stamped to help relate intermit- 
tent faults to possible external causes. In combi- 
nation with the other acquisition modes such as 
pre- and post-triggering, offset and restart, the 
PM 3320A offers exceptional versatility in cap- 
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turing and analyzing exactly the signal of inter- 
est. A complete measurement center in one unit. 


Inputs and Signal Acquisition 


The PM 3320A’s power and versatility provide 
for a wide range of signal conditions. Two signal 
inputs are provided, each with a choice of 1 MQ 
or 50Q input impedance. The built-in 50Q termi- 
nations are protected against damage through 
overloads by a combination of software and 
thermal protection. 

Calibrated offset of up to 1000 x scalefactor 
permits the full utilization of the instrument’s 10 
bit vertical resolution. 

Noisy signals can be acquired using a ‘run- 
ning-average’ algorithm, taking into account up 
to 64 input signals. And signals with unknown 
DC components can be quickly displayed and 
stored using AUTO-OFFSET. 

Further, the PM 3320A’s fast 250 Ms/s digitiz- 
ing rate applies to both channels, simultane- 
ously, and synchronously. It offers a full 4 ns 
resolution for each channel, for repetitive signals 
and single events! And random sampling per- 
mits the use of higher time base speeds for 


RS-232 


repetitive signals, so that the full 200 MHz of the 
instrument can be used and stored. 

Each channel is also provided with a dual, fast 
peak-detector which permits the capture of events 
down to 3 ns, even when slow time base speeds 
are used. This is not only useful to catch short 
glitch-type signals over longer time windows, it 
also allows the instrument to accurately digitize 
and display high frequency signals which are 
modulated in amplitude by a lower frequency, 
without aliasing. 

For the slowest of signals, a roll mode is 
provided. The roll mode can be triggered, if 
desired, to stop at any significant signal detail. 


Triggering and Delay Capabilities 


The PM 3320A can be triggered from a choice 
of internal and external signal sources. 

Pre-trigger of up to one full screen is possible, 
not only in the direct acquisition modes, but also 
at the higher time base speeds, thanks to the 
instrument’s random sampling technique. 

Extensive post-trigger recording with delays of 
up to 1000 screen lengths allows the analysis of 
small signal details out of long and complex 
signals. In addition, the RESTART function which 
operates as a ‘Smart Autostart’ make finding 
such details a snap and provide a better alterna- 
tive to the traditional Delayed Sweep arrange- 
ment. 

Trigger level can be checked in the CRT dis- 
play for fast setup, for all selected trigger sources, 
whether internal, or external. 

Trigger delay can also be used to give an 
internal time delay after an external event. 

The PM 3320A also offers excellent TV trigger 
capabilities. (See also PM 8917.) 


Storage 


Signals from each channel can be stored in 
each of four 4K memories. This allows for easy 
comparison of waveforms, or the display of ref- 
erences. A unique, multiple-single-shot mode 
allows for quick and automatic storage of up to 
four dual-channel single shots. 

All waveforms are kept with all relevant acqui- 
sition parameters, such as sensitivity, time base, 
and delay settings at the moment of recording. A 
real-time clock provides automatic ‘time stamps’. 

Full compatibility with GPIB/IEEE-488* and 
RS-232C allows for almost unlimited recording 
of waveform data on external devices. 


Display and Soft Keys 


The PM 3320A has a 10 x 12 cm CRT screen. 
The center 8 x 10 cm area is used for waveforms 
exclusively, with no disturbing alphanumerics. 

The edges of the screen display waveform 
acquisition data, of live signals, or of previously 
recorded waveforms. 

The right hand side of the screen is always 
used for soft-key displays. A separate numeric 
keypad allows direct input of pertinent data such 
as Offset and delay. 

* The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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Operation and User Friendliness 


All main functions of the PM 3320A are directly 
accessible to the user, without the need to learn 
soft-key menus. This also eliminates the time 
consuming need to back up through various 
levels of menus to change instrument settings. 

And Philips’ ‘Green-button’ Autoset provides 
for even faster set-ups by automatically defining 
acquisition parameters. This is a great help in 
finding and viewing previously unknown signals. 

Once captured, waveforms are already dis- 
played, with no interference from text or menus. 
All texts are displayed along the screen edges, 
with only channel identification (A or B) dis- 
played with the relevant trace, for each memory. 

The PM 3320A even shows a warning when 
aliasing due to undersampling is detected! . 
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The PM 3320 screen is a complete information center. 
Because of the 10 x 12. cm screen size and a full 8 x 10 
cm measuring area, no text is interfering with the 
displayed waveforms. 


SetUp Memories 


The PM 3320A’s user-programmable setup 
feature allows even greater ease of use, provid- 
ing automation without a computer. This also 
ensures repeatability of tests and results. 

Up to fully 250 user-defined instrument setups 
can be stored for measurements of user-specific 
interest. These can be stored in combinations of 
sequences of steps, and can be recalled se- 
quentially, or at random. 


‘27: 20-10 
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The PM 3320A has selectable 50 Ohm or 1 Megohm 
inputs. The 50 Ohm input termination is protected by 
software and thermal protection. 
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Vertical signal processing includes averaging, Bandwidth 
limit and Min./Max. incorporating a fast Track-and-Hold 
circuit in each channel to reveal spikes and glitches 
down to 3 ns, even at low time base speeds. 


The PM 3320A’s “running-average” not only reduces 
random noise, but it allows the user to maintain the 
instrument's full bandwidth and get the most out of the 
ultra-fine 10 bit resolution. 


Be LY BU ee 


Signals from each channel can be stored in each of the 
four 4k deep memories. Memory contents are held in 
non-volatile memory, along with all relevant setting 
parameters, displayed here. 


Versatile Measurement Functions 


Once a signal has been acquired, the 
PM 3320A offers a full range of measurement 
and calculation functions to help you extract 
exactly the information you want from the signal. 
Measurements of voltage and time differences 
between the cursors positioned on a single wave- 
form are possible. The PM 3320A also allows 
comparative measurements to be made be- 
tween two waveforms recorded on channel A 


and channel B, or between separate waveforms 
stored in any of the instrument's four memory 
registers. 

In addition to these absolute and relative time 
and voltage measurements, PM 3320A has the 
facility for phase measurements. In each case, 
all that’s necessary is to position the cursors on 
the desired part of the signal or signals con- 
cerned, make a simple menu selection of the 
required measurement, and the result is indi- 
cated clearly and immediately by an on-screen 
alphanumeric read-out. 

Cursors can also be used as ‘Smart-Start cur- 
sors’. When the cursors are placed over any 
signal detail of interest, the activation of ‘Re- 
start’, automatically reestablishes proper delay 
and sampling speed to acquire that detail with 
maximum resolution. 


Advanced Signal Processing 
Modes 


The PM 3320A offers more than signal meas- 
urements alone. A wide range of signal-process- 
ing modes allow you to explore more deeply into 
your acquired signals, and perform calculations 
that reveal hidden data and relationships. 

The basic arithmetic functions of add, subtract, 
multiply and divide are supplemented by signal 
differentiation and integration, as well as ampli- 
tude histograms, the application of digital filters 
and an optional FFT facility for signal represen- 
tation and analysis in the frequency domain. 


Interfacing 


The I/O option of the PM 3320A offers GPIB/ 
IEEE-488* and RS 232C interfacing. All controls 
can be set; all controls can be interrogated. 
Waveform data can be taken from any of the four 
memories, or be fed to the scope. 

All front panel menus can be defined by the 
controller, as well as called by the controller, to 
greatly simplify bus operations. 


Hard Copies 


Each PM 3320A is equipped with an analog 
output to drive an analog XY recorder. The 
operator can select any waveform in any mem- 
ory to be drawn by the recorder. 

I/O option-equipped instruments further pro- 
vide direct output to digital plotters. A digital plot- 
out of any waveform is possible, along with 
alphanumeric data pertinent to that waveform. 


Construction 


The PM 3320A’s construction provides for a 
variety of operating configurations. At just under 
18 kg, it can easily be carried from one location 
to another, and the carrying handle doubles as 
an adjustable stand. Scopecart PM 8991/04 
offers further mobility. In addition, a 
rackmountable version of the PM 3320A for use 
in standard 19 inch racks is also available. 
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1. Absolute min/max mode creates the “envelope” of 
your signal variations for viewing drift and jitter. 
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2. Use save/stop on difference together with the 3 ns 
glitch capture to detect and freeze intermittent faults 
(together with the time and date stamp). 
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3. As should be expected of any high performance DSO, 
a wide range of measuring facilities are offered. 
Absolute ground referenced results are achieved on 
up to two traces selectable from any of the 8 displayable 
waveforms. 
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4. Together with the cursor measurements on a single 
trace, selection can be made from a wide variety of 
automatic and calculated results. Amplitude 
measurements of RMS, mean, peak-peak, pulse 
overshoot and preshoot can be readily selected. 
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5. Further time measurements of frequency, period, 
pulse width, duty cycle and rise time are available to 
give timer/counter results. Even phase can be 
measured between channels and/or waveforms. 
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6. A full math facility gives processing power to display 
waveforms in the form you want. 
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7. A further example of the math facility — integrate — 
seen here as the integral of the signal between the 
cursors. A convenient display for use in “energy” 
measurements for example. 


Te: Sms O'- — 301V 
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8. Further processing gives a new dimension to single 
shots buried in noise. These signals, unlike repetitive 
waveforms that can be “averaged” if noise exists, are 
once off. That means “average” cannot be used; 
however with post acquisition filtering, the true signal 
can be revealed. 
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9/10. To complement further the PM 3320A’s extensive 
processing capabilities, an FFT (Fast Fourier 
Transform) option is offered. This allows selection 


of various windows (rectangular, hanning, 
hamming) together with a linear or logarithmic 
scaling of amplitude, to view quickly your signal in 
the frequency domain through calculation and 
display of the power spectrum. PM 3320A is one of 
the few general purpose instruments to offer such 
all round performance. (See photo 10. next page) 
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Specifications 


Technical Specifications 
CRT 


Philips 180 mm rectangular tube with 16 kV 
acceleration potential and P31 phosphor (Gh). 
100 mm x 120 mm useful screen area. 80 mm x 
100 mm for traces. 

Readout: Three separate areas reserved for 
front panel setting information, register parame- 
ters on softkey menus 

Graticule: Internal with % indications. Illumina- 
tion continuously variable 


Autoset 


Sets display, text, vertical mode, horizontal mode 
and trigger coupling in a predefined position. 
Other parameters depending on signal so that 
available signals are correctly recorded and 
displayed. 


Signal Acquisition 

Sampling Type: 

Real time 200 ns/div...360s/div. 
Equivalent time 5 ns/div...100 ns/div. 
Maximum Sample Rate: 

Real time sampling 250 Megasamples/s. 
Equivalent time 10 Gigasamples/s. 
External clock 50 kilosamples/s. 
Vertical Resolution: 

10 bits or 0.1% of full scale 

Voltage resolution: 50 microvolt 


Maximum Horizontal Resolution: 

Single channel (single shot) 

200 ns/div...500 us/div: 512 samples/acauisi- 
tion; 1 ms/div...360s/div: 4096 samples/acquisi- 
tion 

Single channel (repetitive or single scan) 

5 ns/div...100 ns/div: 512 samples/acquisition; 
200 ns/div...360s/div: 4096 samples/acquisition 
Dual channel (single shot) 

200 ns/div...500 us/div: 512 samples/acquisi- 
tion; 1 ms/div...360s/div: 2048 samples/acquisi- 
tion 


Dual channel (repetitive or single scan) 

5 ns/div...100 ns/div: 512 samples/acquisition; 
200 ns/div...360s/div: 2048 samples/acquisition 
Acquisition Time: Real time 10.2 x time/divi- 
sion (exclusive delay time). Equivalent time 2s 
for 5 ns/div. (input signal dependent) 

10 ms for 100 ns/div. (99% probability of all 
samples being updated). 

Sources: Channel A and channel B (both chan- 
nels can be inverted before acquisition). 
Modes: Channel A or channelB; Channel A and 
channel B; Channel A and channel B added. 
Average mode and min./max. mode possible in 
all three modes. 

Sample Difference Between A and B: Both 
channels are sampled simultaneously +200 ps. 
Acquisition Processing: 

Absolute min./max. (envelope) 

Averaging 

Save on difference 

Stop on difference 


Channels A and B 


Input impedance (High Z): 1 MQ in parallel with 
14 pF 

Input Impedance (50Q): V.S.W.R. 1.2:1 at 200 
MHz 

Maximum Input Voltage (High Z): 300V (DC + 
AC peak) at 1 MHz 

Maximum Input Voltage (50): 5V DC and 
r.m.s.; 50V AC peak. Protected against selection 
with unsafe voltage on input connector. 
Deflection Coefficients: 5 mV/div...5V/div. in 
1-2-5 sequence. (Continuous control between 
steps) 

Error Limit (Variable Calibrated): Overall 2% 
Add 2% in min./max. mode 

Dynamic Range: 10 divisions 

DC Offset 


PT Range [Resorution 


Shift Range: +5 divisions 

Frequency Response: DC...200 MHz (-3 dB) 
AC coupled lower 3 dB point with 50Q input 
10 Hz; AC coupled lower 3 dB point with high Z 
input 1 Hz. Bandwidth limiter reduces bandwidth 
to 20 MHz. 

Risetime (0.35/Bandwidth): 1.75 ns 

CMRR: 120:1 at 1 MHz; 25:1 at 50 MHz 
Min./Max. Function: Accuracy for pulse longer 
than 3 ns is 50%. Reset time 20 ns 

Average: Continuous average where: 


New Sample - Old Value 


New Value = Old Value + 
Constant 


And constantis: 32 x in roll mode. 2...64 xin other 
modes. 


Time Base 


Modes and Time Coefficients: 

Recurrent: 5 ns/div...5s/div. 

Single shot: 200 ns/div...5s/div. 

Single scan: 5 ns/div...5s/div. 

Multiple shot: 200 ns/div...5s/div. 

Multiple scan: 5 ns/div...5s/div. 

Roll: 50 ms/div...360s/div. 

Absolute min./max.: 5 ns/div...5s/div. 
Stop/save on difference: 5 ns/div...5s/div. 
Error Limit: In equivalent time mode +1%. In 
real time mode +0.1% 

Save/Stop on Difference: Time between end of 
last comparison and ready for next 100-150 ms 
dependent on memory resolution 

Absolute Min./Max: Auto resets after 100 ac- 
quisitions or after 10s whichever occurs last (can 
be switched off) 


Triggering 

Sources: Channel A, Channel B, External, Line 
and External events 

Impedance: 1 MQ in parallel with 14 pF 
Coupling: Signal triggering AC, DC, LF rej., HF 
rej., Auto level or TVF. Events triggering TTL, 
ECL or adjustable v 

Maximum Input Voltage: 300V (AC + DC peak), 
at 1 MHz 

Triggering Sensitivity 


Up to Up to Up to 
300 MHz | 200 MHz | 30 MHz 


Channel A andB | 3.div. 1 div. 
0.1V | 0.05V 
External/10 3V 1V 


Slope: Positive, negative or dual slope 


Level Range: 

Channel A and B: 8 div.; 

External: +0.8V; 

External/10: +8V, 

Any source in AUTO: related to p-p value 


Frequency Range: 

Trigger coupling in DC: DC...300 MHz; 
Trigger coupling in AC: 10 Hz...300 MHz; 
Trigger coupling in LF rej.: 50 kKHz...300 MHz; 
Trigger coupling in HF rej.: DC...50 kHz 


Trigger Delay: Range: 

-10...9999 divisions (200 ns/div...360s/div.); 
-10...500 divisions (5 ns/div...100 ns/div.); 
1...9999 events (max. frequency 5 MHz), 
Internal delay after event count 


Memory 
4 memories of 4K x 10 bit-words each 


Display 
Sources: Register RO, R1, R2 or R3 in any 
combination 


Expansion 

Horizontal: In steps 1x...64x (8x in A vs B). 
Continuously between 1x and 2x 

Vertical: 0.2x, 1x and 5x 
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Display Handling: 

Smoothed; 

Dots only; 

Dot join; 

All registers can be inverted 

Position: +5 div. horizontally and vertically from 
screen center for each register and/or individual 
trace. 


Setting Memory 


Memory Size: 250 front panel settings maxi- 
mum 

Functions: SAVE, INSERT or DELETE for stor- 
age or erasure of settings. RECALL, NEXT or 
PREVIOUS for recall of programmed settings. 
Configuration: Front panel settings can be 
grouped as main and sub settings in order to 
reach a number of closed sequences each with 
an own number of steps. 


Calculation Functions 


All waveform calculations can be performed with 
results stored in different registers from source 
register. Original waveform needs never be af- 
fected. 

Add 

Subtract 

Multiply 

Divide 

Differentiate 

Integrate 

Amplitude histogram 

FFT (optional) 

Digital filter 

Filter: Breakpoint related to filter order and TB 
by (0.72/N+1)*f sample where N=filter order and 
f sample=sample rate (dependent on [TB*10]/ 
memory depth). 

FFT (option): Range of amplitude display 48.9 
dB. Positive spectrum display resolution 2000 
points single channel, 1000 points dual channel. 
Frequency resolution related by TB/10.24 DC 
point is mid-memory. 

FFT Windowing: Rectangular, Hanning or Ham- 
ming with linear or logarithmic scaling 

FFT Calculation Time: No windowing; linear 
display 6 secs; windowing and logarithmic dis- 
play, 15 secs. 


Cursors 


Max. Horizontal Resolution: Single channel 
mode 1:4096; Dual channel mode 1:2048 
Vertical Resolution: 1:1024 

Read Out Resolution: 3 digits 

Error Limit: +2% of voltage; +0.2% of time 
Range: Visible part of signal 


Measurement Capabilities 


dV dt 

RMS 1/d 

Pk-Pk Delay 

Max Rise/fall 

Min Rise/fall-ECL 
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Overshoot Rise/fall-VAR 
Preshoot Frequency 
Mean Period 
Absolute volts Width 

Volts Ch-Ch Duty 

Volts Reg-Reg Phase 
Relative time Time Ch-Ch 


Relative volts Time Reg-Regt 


Calibration Output 


Squarewave; 

Internal impedance 50Q; 
Output voltage 1V; 
Output current 20 mA; 
Frequency 2 kHz 


Interfaces (optional) 


Interface board is available containing IEEE-488 
or IEC-625 interface, RS 232C interface and a 
real time clock. 


IEEE-488 (IEC-625): Busdriver. E2 (Three-state). 
"Interface Function Repertoire" 

Source handshake SH1 Complete capability 
Acceptor handshake AH1 Complete capability 
Talker 1S Basic talker, Serial 
poll, Talk only and 
Unaddress if MLA. 
Basic listener, Listen 
only and Unaddress if 
MTA. 

Complete capability 


Listener Lg} 


Service request SR1 


Remote/local RL2 No local lock out 
Parallel poll PP@ No parallel poll 
Device clear DC1 Complete capability 
Device trigger C@  Nocontroller 
Default address 8J No controller 

RS 232C 


Connector: RFI/EMI 

Busdrivers: Data circuits Spacing “0” > +3V; 
Marking “0” < -3V (T x D and R x D lines) 
Control circuits ON> +3V; OFF< -3V (RTS, CTS, 
DSR and DTR lines) 

Current Output: <10 mA 

Impedance: Output 300Q; Input 3 kQ...7 kQ 
Voltage: Output -7V...+7V; Input -25V...+25V 


*Interface Function Repertoire* 

Baud-rate: 75, 110, 150, 300, 600, 1200, 2400, 
4800, 9600 or 19200 (input and output sepa- 
rately selectable) 

Stop-bits: 1 or 2 

Parity: odd, even or no 

Length: 7 or 8 

Transmission: Asynchrone, full duplex 
Handshake: Software ENQ/ACK or XON/SOF; 
Hardware DSR/DTR or CTS/DTR 

Serial Poll: ESC 7 

Go to Remote: ESC 2 

Go to Local: ESC 1 

Device Clear: ESC 4 

Device Trigger: ESC 8 

Digital Plot (option /403 and /803) 
Language: Selectable HPGL or Philips protocol 
dependent on plotter type 

Plotter select: Philips PM 8153/1, PM 8153/6, 
PM 8154, PM 8155 HP 7450, HP 7475A 


Pen select: Pen 1 for ChA 
Pen 2 for ChB 
Pen 3 for Register Ch A 
Pen 4 for Register Ch B 
Pen 5 for graticule and alphanu- 
merics 
Plot area: Softkey selectable 
Dot Matrix Printer 
Screen Dump: Compatible with Epson FX 80 
and HP Thinkjet® 
Drawing Area: 10 cm x 10 cm 


Analog Output 


Screen dump or register dump possible. Output 
voltage 1V horizontal and vertical (+3%). Pen lift 
TTL compatible. Plot time adjustable between 
20 ms...2 sec per dot. 


General Specifications 


Power Supply 


Nominal AC Voltage Range: 100...240V 
Nominal Frequency: 50 Hz...400 Hz 

Power Consumption: With options 160W 
nominal 

Memory Backup for Settings and Traces: 
Two LR6 batteries are required 


Mechanical Data 


Height: 176 mm (6.9 in); 250 mm (9.8 in) with 
feet and pouch; 4E in 19-inch rackmount version 
Width: 419 mm (16.5 in); 465 mm (18.3 in) with 
handle 

Depth: 570 mm (22.5 in); 670 mm (26.4 in) with 
handle 

Weight: 18 kg (39.6 Ib) excl. accessories 


Environmental Characteristics 


Meets environmental requirements of 
MIL-T-28800C Type Ill Class 5, Style D. 
Temperature: Operating 0°C...+50°C; Storage 
-40°C...+70°C 

Maximum Humidity: 95% relative humidity 
Maximum Altitude: Operating 4.5 km (15 000 
ft); Non-operating 12 km (40 000 ft) 

Vibration: Frequency 5 Hz...55 Hz. Max. accel- 
eration 30 m/s2 

Shock: 6 shocks each axis, half sine wave, 
pulse duration 11 ms, peak acceleration 300 m/ 
s2. Bench handling. (MIL-STD-810 method 516, 
procedure V). 

EMI: MIL-STD-461 Class B. VDE 0871 and VDE 
0875. 

Safety: The instrument meets the requirements 
of IEC 345 class |, VDE 0411 class |, UL 1244 
and CSA 556B. 


Included With instrument: 2, 10:1 passive 
probes, Blue contrast filter, Operating Manual 
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Ordering Information 


Model January 1989 prices 
PM 3320A 250 MS/s 
Digital Storage Oscilloscope ............... $8990 


Optional Configurations 


When ordering, select basic “PM” model desired 
from above, and substitute the configuration 
option number listed below as a suffix: 

/003 Basic configuration ..................- N/C 
/013 Basic configuration, plus FFT ... add 1000 
/303 Basic configuration, plus 19 in. 


LACKMOUMU eee eee cern eect add 280 
/313 Basic configuration, plus 19 in 
rackmountand: FRM es.-...:-ccese--a-.- add 1280 


/403 Basic configuration, plus 

IEEE-488/RS 232 interfaces and 

PIOLeMONIVElS seeseeut Aes otesetc eens add 1000 
/413 Basic configuration, plus 

IEEE-488/RS 232 interfaces, 

plotter drivers, and FFT ................ add 2000 
/803 Basic configuration, plus 

IEEE-488/RS 232 interfaces, 

plotter drivers, and rackmount ...... add 1180 
/813 Basic configuration, plus 

IEEE-488/RS 232 interfaces, 

plotter drivers, rackmount and 

ER Re as e ae Wae eee add 2280 
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Example, Ordering Configuration 
To order the basic oscilloscope with rackmount 
and FFT, select: 


Model Price 

Oscilloscope PM 3320A 8990 
Configuration Option Suffix 1313 1280 
Complete Model Number PM 3320A/313 10270 
Accessories (See page 53) 
Passive Probes 
PM 8911/09 500Q, 10:1 Probe with 

readout, cable length 1 m (3 ft)........... $125 
PM 8912/09 5 kQ, 100:1 Probe with 

readout, cable length 1 m (3 ft)........... 125 
PM 8924/00 1:1 Probe, cable length 

AS arn(Ouit) ree eatcesesreners sarees cerereacees 60 
PM 8929/09 10:1 Probe with readout, 

cable length 1.5 m (5 ft) ..... ee 90 
PM 8929/19 10:1 Probe with readout, 

cable length 1 m (3 ft) ....... eee 90 
PM 8929/29 10:1 Probe with readout, 

cable length 2.5 m (8 ft) 0.0... eee 90 
PM 8931/09 20 MQ, 100:1 Probe with 

READOUT rete wee Otte cecuouetene cae 135 
PM 9599/09 Set of VHF Attenutators ..... 200 
Active Probes 
PM 8940/09Q High Voltage Isolation 

Amplifier with readout .............. eee 850 
PM 8943Q 650 MHz FET Probe ............ 850 
PM 9355/09Q AC Current Probe with 

readouts. 2s kel ee 1000 


Other Accessories 
PM 8917/003 Video Sync Separator 

and Line. Selector ....<.....s..ssossassaceneneeees $550 
PM 8956/001 Retrofittable IEEE-488 


(GPIB) and RS 232 interface .............. 985 
PM 8977/00 Camera Adapter for 
stationary US@®....2,i2-32.:2cceie, soetoeteatone 150. 


PM 8992/80 Accessory Pouch................ 45 


PM 8991/04 Oscilloscope Cart............... 450 
PM 9051 BNC to 4 mm Banana 

AGapte ho witvins.-tsncetess ssivedacdentateleeng age 9 
PM 9310/00 Collapsible Viewing Hood.. 12 
PM 9311/00 Long Viewing Hood............ 85 
PM 9381 Oscilloscope Camera............... 650 
PM 2122/01 50Q Coaxial Switch ........... 680 
PM 2195/09 Probe Switch 400 M2 ...... 650 
PM 2230/001 Series Instrument Drivers 

SOftWAaNC .ovsscctcccn. Fae. vee 590 
PM 2240/001 TestTeam Software ......... 925 
PM 2260/001 Oscilloscope Signal 

Processing Software .............-.cssccsssess 800 


Service and Support 

Three-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 
Note: The above configurations meet North American 
power requirements. For other power options, see 
page 491. 
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High Performance and Portability 


The new PM 3308 is the ideal DSO to meet 
advanced field service requirements. With very 
compact design, this advanced instrument of- 
fers a convenience and portability never before 
achieved in a high-performance oscilloscope. 
The lightweight, low profile package weighing 
only 14.5 lb (6.5 kg), has a convenient shoulder 
strap making it easy to carry and bring real DSO 
measurement power exactly where it is needed. 

And there is another equally important side to 
this versatile instrument's capability — it has a 
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performance that’s more than a match for any 
full-size instrument in its class. PM 3308 offers 
no-compromise test bench functionality that 
meets the most stringent demands for signal 
capture, measurement and analysis facilities. 


Advanced Technology 
Electroluminescent Screen 


The electroluminescent screen, the first fitted 
to an oscilloscope, delivers an unmatched 
combination of exceptionally compact overall 
instrument construction and outstanding display 


RS-232 


performance. The 512 X 256 pixel screen mod- 
ule has a high resolution of 3 dots per mm. The 
completely flat screen is free of parallax errors 
and other non-linear distortions, while the wide 
viewing angle of 140 degrees allows the display 
to be read clearly at almost any working angle. 
Focus is guaranteed correct with no need for 
adjustment. Text and trace color is amber, very 
clear and easy-on-the-eye, with exceptional 
contrast against the black display background. 


Clear Control Layout 


Contributing to its simple, secure operation, 
the PM 3308 has a clear control-panel layout 
with keys grouped by type of function; for ex- 
ample, those controlling the display, time, trig- 
gering and vertical settings. Keys performing 
on-screen functions are light brown for instant 
identification and those for other functions are 
dark brown. Cursors, trigger levels, delays and 
other settings are conveniently and quickly 
controlled by a rotary-action dial with the se- 
lected function indicated by LEDs. 


Clear On-Screen Information 


The PM 3308's clear and steady electrolu- 
minescent display is divided into three separate 
areas for at-a-glance read-out. 

The trace section has a clear 6.4 X 8.8 division 
graticule. An information area displays instru- 
ment settings and the results of measurements 
being performed. A third area is displayed when 
a softkey function is called, with a “pop-up” menu 
displayed temporarily over the right hand side of 
the trace section. Once the final selection has 
been made, the menu pops-down again for a 
clear view of the waveform. 

The total display measures 192 x 96 mm. 


Instant-Action Autoset 


Like most other Philips oscilloscopes, the PM 
3308 has a multi-function Autoset control that 
automatically sets timebase, amplitude and trig- 
gering so that an incoming signal is optimally dis- 
played. This valuable function provides instant 
signal viewing and measurement capability. 


Powerful Acquisition Performance 


The compact dimensions and easy portability 
of the PM 3308 in no way force any compromise 
on signal-acquisition performance. Two signal 
inputs are provided, together with a third exter- 
nal trigger input. Bandwidth is a full 100 MHz at 
a maximum sampling rate of 40 Ms/s on one 
channel. Maximum acquisition memory is 8 
kbytes with an 8-bit vertical resolution, providing 
a powerful combination of speed and measure- 
ment length for detailed signal capture. Even 
fast glitches and single-shot phenomena can be 
reliably caught with a glitch-capture capability 
down to 10 ns. 

The 5 MHz bandwidth limiter can be used in 
low frequency applications to cut-out noise and 
moreover, unwanted noise can be reduced fur- 
ther with an averaging capability for up to an 
astonishing constant of 10,000 signal averages. 


37 


Digital Storage Oscilloscopes 


PM 3308 


For slow response signals, a roll mode is 
included down to 1 hour/div, giving over 200 
hours of recording time. 


Trigger and Delay Capabilities 


The PM 3308 can be triggered from different 
internal and external sources. In real-time sam- 
pling mode, pretrigger of up to one full acquisition 
record is possible; if the full 8 kbytes is used it 
allows a maximum pretrigger value of over 200 
divisions. The delay after trigger facility delays 
the signal for up to 999 divisions, so you can 
zero-in on exactly the part of the signal you want 
to study. 

Furthermore, in real-time sampling mode, the 
DC-trigger accuracy is an exceptionally high 
0.8%, for precise determination of the trigger 
moment. This gives an accuracy comparable to 
timer/counters for single shot time interval 
measurements. 

For signals that are very noisy or suffer from 
interference or distortion, the PM 3308 has a 
unique variable hysteresis trigger capability. This 
feature allows for a stable triggering of those 
signals usually difficult to trigger by effectively 
‘desensitizing’ the trigger moment; not just low 
pass filtering but by a calculated decision on the 
digitized waveform. The hysteresis can be set at 
up to 50% of range. 


On-Board Storage Memory 


Additional versatility is provided by a non- 
volatile 180 kbytes RAMdisk, which provides a 
valuable storage facility for user data and instru- 
ment settings without the vulnerability of a re- 
movable mass storage system. Up to 100 traces 
can be stored for later analysis and comparison, 
or for down loading to a PC. Alternatively, up to 
100 complete instrument settings can be stored 
— particularly valuable for repetitive testing. 
Combinations of traces and settings can also be 
stored, with automatic memory partitioning. 


Powerful Signal Processing 


No less than four separate traces can be 
displayed simultaneously: the norma! input 
channels A and B, plus additional, computed 
traces resulting from operations such as addi- 
tion, multiplication, division, subtraction, integra- 
tion or differentiation. These math functions are 
standard on the PM 3308 and can be performed 
either directly on input channels via channel A 
or channel B, or on stored signals. With this on- 
board computing power, the PM 3308 can in- 
stantly provide complex calculated results such 
as signal energy and power. If desired, signal 
smoothing can be selected to reduce the effects 
of noise. 


Cursor Measurements 


An extensive range of easy-to-use cursor 
measurements makes it easy and quick to get 
exactly the required signal information. Facilities 
of the PM 3308 include a comprehensive selec- 
tion of both vertical and horizontal measure- 
ments. Vertical measurements comprise: 

* Voltage differences between cursors, 

® peak-to-peak and RMS values, 

* average DC levels and mean trace voltages, 

* cursor-to-zero and reference-to-zero voltages, 

° 10 to 90% of voltage between cursors, 

° 50% voltage for 1/2 peak-to-peak component 
over area defined by cursors, 

*maximum and minimum voltages between 
cursors, 

* linear and log ratios of V and V_. measure- 
ments of two signals. 


Horizontal measurements allow even further 
analysis of waveforms, particularly with re- 
spect to time: 


* Cursor-to-reference, showing the time differ- 
ence between the cursors, 

* cursor-to-trigger time difference, 

* reference-to-trigger time difference, 

* risetime, 

® frequency and period, 

® phase measurements. 


All these measurements can be performed 
with an excellent resolution of up to 25 ns ina 
single shot. Up to four measurements can be 
performed on a single waveform or alternatively, 
measurements can be performed on up to four 
different waveforms at the same time. The result 
is a versatile and powerful facility for channel-to- 
channel measurements and comparisons of 
measured parameters. 

These extensive, high resolution measurement 
capabilities allow the PM 3308 to easily replace 
separate instruments like precision multimeters 
and counters in any engineer’s toolkit. 


Powerful Signal-Display Functions 


Versatile functions allow detailed signal dis- 
play and examination, making maximum use of 
the available information. For example, for de- 
tailed viewing of a part of the trace, simply set the 
cursor on the section to be examined and zoom 
in. Also provided is a separate function which 
separates X-Y plots and traces made against the 
timebase. 

Gaps between samples can be filled by linear 
interpolation of the available displayed points. 
Sine interpolation can generate a best-fit sine- 
wave for as few as three points, while simple 
pulse interpolation is also provided. 


GPIB/IEEE-488 and RS 232C 
Interfaces Standard 


Both GPIB/IEEE-488* and RS 232C interfaces 
are built-in as standard, providing maximum 
flexibility in interconnection. The IEEE-488 inter- 
face allows the PM 3308 to be used in automated 
test systems environments, while the RS 232C 
serial interface supports connection to a PC for 
easy down loading of measurement data or 
simple remote control of the instrument. In addi- 
tion, both these interfaces can be used for direct 
connection to a digital plotter, providing instant 
hard-copy documentation of captured or com- 
puted waveforms. 


Information area: displays the instrument settings and 

results from measurements 

° The trace section has a clear 6.4 x 8.8 graticule 

° This menu appears if a horizontal cursor measurement 
is selected. Once the final selection has been made 
the menu pops-down again for a clear view of the 
waveform 

° Trace 1: Input from Channel A, Attenuator 8V/div 

° Trace 2: Input from Channel B, Attenuator 2V/div 

° Trace 3: Result of YA*YB, notice dimension 

° Trace 4: Trace recalled from memory 

¢ Timebase setting 1 ms/div. 

° DC trigger level 0.0000V; source Channel A; AC 
coupled i 

¢ Voltage difference between cursor and zero-crossing 
on Trace 1 

° Voltage difference between cursors on Trace 2 

° Frequency of Trace 4 

° Risetime of Trace 1 

° Current date and time 

* Clear on-screen information: three separate areas 
for at-a-glance readout. This display area measures 
192 x 96 mm 


Clear control layout: keys grouped together by type of 
function; different colors for softkey functions. 


* The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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Technical Specifications 


Autoset: Sets display, text, vertical mode, hori- 
zontal mode and trigger coupling in a predefined 
position. Other parameters are set depending on 
signal, so that signals at inputs are all correctly 
recorded and displayed. 


Signal Acquisition 

Sampling Type: Real time 1 us/div...1 hour/div. 
(Half time resolution in dual channel operation at 
1 ps/div). Equivalent time 10 ns/div...0.5 us/div 
Maximum Sampling Rate: Real time sampling 
40 Megasamples/s in single channel operation; 
20 Megasamples/s in dual channel operation. 
Equivalent time 4 gigasamples/s 

Vertical (Voltage) Resolution: 8 bits or 0.4% of 
full range: 7 bits at 5 mV/div 


Horizontal (Time) Resolution: 

Single channel acquisition: 

MaxMem off: 512 samples/acquisition 
MaxMem on: 1 us/div...1 hour/div at 

8192 samples/acquisition; 

10 ns/div...0.5 p1s/div at 512 samples/acquisition 
Dual channel acquisition: 

MaxMem off: 512 samples/acquisition 
MaxMem on: 1 us/div...1 hour/div at 

4096 samples/acaquisition; 

10 ns/div...0.5 us/div at 512 samples/acquisition 
Acquisition Time: In Real Time mode, time 
needed to acquire signal +250 ms. Minimum in 
Equivalent time 350 ms (Depends on input fre- 
quency) 

Sources: Channel A and Channel B 
Acquisition Modes: Channel A only; channel A 
and channel B; average; glitch detection 

Time Skew Samples Channel A/Channel B: In 
Real Time, 25ns; in Equivalent Time Simultaneous 


Channels A and B 


Input Connector: BNC with probe read-out 
Input Impedance: 1 MQ in parallel with 35 pF 
Input Coupling: AC, DC or GND. (In GND 
position: channel input disconnected from BNC 
and connected to ground. Zero calibration of 
channels when both channels are grounded.) 
Max. Input Voltage: 200V 

Deflection Coefficient: 5 mV/div...5V/div ina 1- 
2-5 sequence of 10 steps. Error limit overall 
+1.5%; up to memory +1.5% (add +3.5% in 
Equivalent time mode (2x at 5 mV/div)). Non 
linearity according to IEC 351 1.5% 

Dynamic Range: +6.2 div 

DC Offset Control: -3 div...+3 divin 1/2 div steps 


Frequency Response: 

Lower transition point of BW: 
Input coupling in DC position - DC 
Input coupling in AC position - <5 Hz 


Upper transition point of BW (-3dB): 

In Equivalent time - >100 MHz 

In Real time - >5 MHz; (?source = 50Q; channel 
input terminated with 50Q) 

Bandwidth Limiter: Starting point of HF rejec- 
tion at 5 MHz (-3 dB); slope 6 dB/octave 

Pulse Response: Rise time 3.5 ns (calculated 
from bandwidth x rise time = 0.35) 

Common Mode Rejection Ratio: At 1 kHz, 
100:1 (in Real-time); at 50 MHz, 10:1 (in Equiva- 
lent time) 

Spurious Signals: Noise <0.25 div or 3 mV 
(whichever is greater). Add 0.15 div or 4 mV in 
Equivalent time 

Glitch Detection Function: 100% detection of 
pulses with width 10...50 ns 

Average: Constant 10, 100, 1000, 10000 in 
block or continuous mode 

Cross Talk: <-40 dB at 1 MHz; <-30 dB at 
50 MHz 


Time Base 
Modes: Recurrent, Single shot, Roll 


Time Coefficients 

In recurrent mode: 10 ns/div...200 ms/div 

In single shot mode: 1 us/div...200 ms/div 

In roll mode: 500 ms/div...1 hour/div 

Error limit: In Equivalent time mode +3%; In 
Real-time mode 20 ppm/°C 


Triggering 

Sources: Channel A, channel B, EXT, EXT/10, 
line, manual 

Input Connector: BNC 

Input Impedance of EXT Trigger Inputs: 1 MQ 
in parallel with 35 pF 

Coupling: Internal DC; External DC, AC, LF 
rejected, HF rejected, AC-HF rejected, TVF 
Mode: Recurrent auto, recurrent triggered 
Max. Input Voltage: 200V(DC + AC peak) 


Signal Trigger Sensitivity: 

Channel A or B: 

In Real time hysteresis setable from 

1% (0.05 div) to 50% (3.2 div) 

In Equivalent time at 100 MHz - <2 div 

In Equivalent time at 20 MHz - <1 div 

(2x at 5 mV/div.) 

EXT: at 100 MHz - <500 mV; at20 MHz - <300 mV 
EXT/10: at 100 MHz - <5V; at 20 MHz - <38V 
Slope Selection: Pos or neg 

Signal Level Control Range: Channel A or B 
+(3.2 div-2 Isb); EXT +2.5V; EXT/10 +25V 


Frequency Response 

Lower transition point of BW: 

Trigger coupling in DC position - DC 

Trigger coupling in AC position - <5 Hz (-3dB) 
Trigger coupling in LF REJ pos. - 30 kHz (-3dB) 
Higher transition point of BW: 

Trigger coupling in HF REJ pos. - 50 kHz (-3 dB) 


Trigger Delay 

Real time sampling mode: 

Range if MaxMem off: -12.7...+999 div 

Range if MaxMem on: -204.8...4 999 div 
(ZOOM=1) 


Equivalent time sampling mode: 

Fixed delay of 1 div + approx. 35 ns; delay value 
measured in autocal sequence and displayed in 
divisions 


Memory 


Memory Size: Max. record depth 8 kbytes (4 
kbytes per channel in dual channel); storage 
memory for traces and settings 180 kbytes 
Functions: Write, Lock, Select 


Display 

Display Medium: 191.9 cm x 95.9 cm rectangu- 
lar electroluminescent display with 0.275 mm x 
0.225 mm pixel size 

Display Modes: Up to 4 traces; definition of 
traces: Channel A, Channel B, memory, addi- 
tion, multiplication, subtraction, division, integra- 
tion, differentiation and smoothing; interpola- 
tions - linear, sine, pulse, off. Display expansion: 
horizontal (X-ZOOM) - 0.05x, 0.1x, 1x, 10x; 
vertical (separation) - 1x, 0.5x, 0.33x, 25x (de- 
pends on number of traces); X vs Y: trace 1 vs 
trace 2 and/or trace 3 vs trace 4; graticule: can be 
switched on/off; cursor and reference cursor: 
tracking on/off switch 


Calculation Facilities 


Number of Free Definable Measurements: 4 
Sources: Trace #1, #2, #3, #4, trace #1/trace 
#2, trace #1/trace #3, trace #1/trace #4, trace #2/ 
trace #3, trace #2/trace #4, trace #3/trace #4 
Vertical Functions: Voltage difference, peak- 
peak, RMS, DC-level, mean, cursor-zero, refer- 
ence-zero, voltage 10% to 90%, voltage 50%, 
MAX, MIN, ratio RMS (lin), ratio RMS (dB), ratio 
voltage (lin), ratio voltage (dB) 

Horizontal Functions: Cursor-reference, cur- 
sor-trigger, reference-trigger, rise time 10% - 
90%, frequency, period, phase 


Cursor and Reference Cursor 


Horizontal Resolution: In single channel mode 
1 : 8192; in dual channel mode 1: 4096 
Vertical Resolution: 1: 256 

Read Out Resolution: 5 digits 


Calibrator 


Square Wave 

Internal Impedance: 450Q +5% 

Output Voltage: 5V +3% (peak to peak) 
Output Current: 10 mA +5% (peak to peak) 
Frequency: 1 kHz +10% 
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Communication Interfaces 

IEEE-488 Interface: 

Type of Interface: ANSI/IEEE Std.488-1978 
Connector: RFI/EMI shield connected to pin 12 
Bus Drivers: E2 (Three-state) 

Interfacing Function Repertoire: 

Source handshake SH1 complete capability 


Acceptor 
handshake AH1 complete capability 
Talker T5 __ Basic Talker 
Serial Poll 
Talk only 
Unaddress if MLA 
Listener L3 Basic Listener 
Listen only 
Unaddress if MTA 
Service request SR1 Complete capability 
Remote local RL1 Remote, Local, 
Local Lock-out 
Parallel poll PPO No capability 
Device clear DC1 Complete capability 
Device trigger DT1 Capability 
Controller CO No capability 


Address: 0...30, indicator in EL display, default 
address 8 

Source Handshake Timing: First source time 
(T,,;) 22 us, Source time (T,,) 20.5 ps 
Acceptor Handshake Timing: Accept time es) 
<0.65 us, Ready time (T,,) 20.02 ys 


RS-232C Interface 

Connector: RFI-EMI 

Current Output: <10 mA 

Impedance: Output 300Q, input 3...7 kQ 
Voitage: Output 10...+10V, input -25...+25V 


Interfacing Function Repertoire 

Baud Rate: 50, 75, 110, 150, 300, 600, 1200, 
2400, 4800, 9600 

Number of STOP-Bits: 1 or 2 

Parity: odd, even or none 

Character Length: 7 or 8 

Transmission Mode: Asynchronous, full du- 
plex handshake 

Software XON/XOFF or OFF 

Hardware DSR/DTR or CTS/DTR 


Serial poll ESC 7 
Go to Remote ESC 2 
Go to Local ESC ESC? 
Device Clear ESC 4 
Device Trigger ESC 8 


Front Panel Control 

Modes: Local, remote-locked 

Push Buttons: Command and question 
Continuous Control: Command and question 
Probe Identification: Question only 

Text on EL-Display Control: Command and 
question; modes: graticule On/Off; combined 
text: signal trace, settings read-out, cursors and 
calculation 

Cursor Control: Command and question; re- 
solving power 1:8192 max 
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Power Supply 

Source Voltage AC (rms): Nominal 100...240V: 
limits of operation 90...264V 

Source Frequency: Nominal 50...400 Hz: limits 
of operation 45...440 Hz 

Maximum Power Source Interruption: At least 
2ms 

Power Consumption (AC Source): Nominal 90W 


Other 

Data and Settings Retention: 

Memory Back Up Voltage: 2...<3.9V 
Memory Back Up Current Drain: typically 
130 pA 
Batteries: 3pcs NiCd IEC: KR-15/51 
Retention Time: typically 150 days 
Temperature Range: 0...+55°C 


Digital Plot Output 

Connector: IEEE-488 or RS 232 

Function: screen dump 

Languages: HPGL and Philips GL 

Paper Size: A3 (B) and A4 (A) 

Real Time Clock: Display of seconds, minutes, 
hours, days, months (battery buffered). Year, 
century (remote controlled) 

Autocal: Calibration of zero of both channels; 
determination of delay in equivalent time 


Mechanical 

Size: 122 mm Hx 276 mm Wx 410mm D (4.8 
in Hx 10.9 in W x 16.1 in D) 

Weight: 6.5 kg 

Operating Position: Horizontal (standing on 
feet) 

Cooling: Fan aided convection 


Environmental 


Temperature 

Rated Range of Use: +15...+35 (max. RH 75%) 
Operating: 0...+50°C 

Storage: -40...+75°C (EL-display -25...+70°C) 


Maximum Humidity 
Operating: 75% Relative humidity 
Storage: 95% Relative humidity 


Maximum Altitude: 
Operating: 4.5 km (15000 feet) 
Storage: 12 km (40000 feet) 


Vibration (Operating): 

Freq. 5...15 Hz: sweep time 7 min, excursion (pk 
to pk) 

1.5 mm, max acceleration 7 m/s? (0.79) 

Freq. 15...25 Hz: sweep time 3 min, excursion 
(pk to pk) 

1.0 mm, max acceleration 13 m/s? (1.3g) 

Freq. 25...55 Hz: sweep time 5 min, excursion 
(pk to pk) 

0.5 mm, max acceleration 30 m/s? (3.0g) 
Resonance dwell: 10 min 


Shock (Operating): Total 18 shocks, 6 on each 
3 axes: shock wave form half sine, duration 11 
ms, peak acceleration 300 m/s2 (30g) 

Bench Handling: 

Meets requirements: MIL-STD-810 method 516, 
proced. V, Salt atmosphere, structural parts meet 
requirements: MIL-STD-810 method 509, proced. 
|, salt solution 20% 

Safety: Meets requirements of: IEC 348 Class | 
Included with Instrument: One 10:1 10 MQ 
passive probe with read out, operating manual, 
programming manual 


Ordering Information 


Model January 1989 prices 


PM 3308/003 100 MHz Flat Display 
Digital Storage Oscilloscope ............... $7500 


Accessories (See page 53) 


Passive Probes 
PM 8924/00 1:1 Probe, cable length 


5 ft: (1.5m) ..c.c0s.005. 4. ee 60 
PM 8924/20 1:1 Probe, cable length 

8.ft.(2.5M) ican oe eo 60 
PM 8926/29 10:1 Probe, cable length 

8 ft. (2.5). ..cssc03/ cece ee 80 
PM 8933/101 10:1 Probe, cable length 

5 ft (1:9m) os... aie 100 


Active Probes 


PM 8943Q FET Probe ....................000. 850 
PM 8940/09Q High Voltage Isolation 

PrODC viwsise.sehiccocstetutes oaceas eee 850 
PM 9355/09Q AC Current Probe ........... 1000 
Other Accessories 
PM 9051 BNC to 4 mm Banana 

Binding POSts  <-:...2-.-:ese-.<c.ae an eee 9 
PM 2295/05 IEEE-488 cable length 

1 Sett' (Ol5M) ee cect ee 150 
PM 2295/10 IEEE-488 cable length 

B.ft CUM) i sccccs becca ca 155 
PM 2295/20 IEEE-488 cable length 

6.ft(2m) ie ee 170 


Note: The above configurations meet North American 
power requirements. For other power options, see 
page 491. 
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Analog and Digital 


The PM 3350 is the answer to many DSO 
measurement requirements, offering a combi- 
nation of the best of real-time and digital storage 
oscilloscope technology. PM 3350 is designed 
as a high power digital storage scope for capture 
and analysis of single events and repetitive sig- 
nals. It also has real-time capabilities that are 
needed or convenient in some applications, with 
an analog bandwidth of 50 MHz. (And the 
PM 3365, on page 43, expands this to 100 MHz, 
while adding other significant product enhance- 
ments.) 

As a true “combi-scope”, the PM 3350 is not 
simply an anolog scope with “add-on” digital 
features, but rather is a fully implemented DSO 
with real-time capability. The PM 3350 sampling 
rate “benchmark” is a very high maximum 100 
Msamples/s for each channel simultaneously. 
This high sampling frequency allows storage of 
fast signals with excellent resolution. Maximum 
single event resolution is 10 ns. 
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Analog Shift Register 


The PM 3350 uses a P*CCD (or Profiled Peri- 
staltic Charge Coupled Device), a solid state 
combination of a fast track-and-hold input circuit 
and an analog shift register. Momentray values 
of input signals in analog samples are captured 
with intervals as short as 10 ns (100 Msamples/ 
s clock). After triggering, these samples are pre- 
sented to an accurate, successive approxima- 
tion A/D at a much slower 100 ksamples/s. 
Digitizing is thus internally a low frequency 
operation, giving high resolution, yet not sacrific- 
ing the very high data capture rate of 
100 Msamples/s. This ensures single shot events 
are captured and displayed to a bandwidth of 
over 10* MHz, such as in destructive testing or 
power device switching transients. Indeed, the 
fast sampling rate of PM 3350 brings an unpar- 
alleled break-through in DSO performance in 
this price range. 


Simultaneous Sampling 
Unlike many DSO’s in the PM 3350’s class, the 


PM 3350 & PM 3365 


«aap 


RS-232 


maximum sample rate is maintained even when 
both channels are in use. It’s essential that 
sample rate is not reduced in two channel acqui- 
sition, because sample rate determines the ef- 
fective single shot bandwidth, and this is one of 
the critical specifications for a DSO. The 
PM 3350 offers full 100 MS/s on both channels 
simultaneously, which also means no time errors 
are caused by sample multiplexing in capture 
from channel to channel. Furthermore, the reso- 
lution is maintained at a very high 10 ns. 

Extending single shot applications further, the 
PM 3350 incorporates a multishot capability, 
thanks to its expanded memory, as described 
below. 


Deep Memory 


A lower timebase settings, signals measured 
at speeds up to 5 ms/div, are stored in a 4kbytes 
x 8-bit memory. Data from the memory can be 
transferred to a second 4kbytes x 8-bit memory 
by one keystroke, permitting separate storage of 
channels A and/or B. This allows storage and 
display of reference waveforms while at the 
same time, capturing and displaying live signals 
from the device under test. Up to 4 traces may be 
stored and displayed at any one time. 

This expanded memory has the added benefit 
of allowing multishot signal capture and display. 
The second reference memory effectively 
doubles single shot memory dept, by first captur- 
ing asingle shot in the acquisition memory. Then 
it is dumped into the reference memory. The 
scope re-arms and takes the next incoming 
signal, so capturing 2 events. These signals may 
be close in time (within 50 ms) or may be many 
hours apart. Combined with the high sample 
rate, this flexibility is a great help in tracking down 
elusive intermittent faults. 


Low Frequency Signal Registration 


As well as fast signal capture, the PM 3350 has 
a roll made with sweep speeds down to 50 s/div 
giving a visual display lasting 8 minutes, allowing 
low frequency phenomena to be studies. The 
signal can be frozen at any time by pressing a 
single button. This is useful for study of chemical 
or biological reactions and responses, for ex- 
ample, or for slow mechanical “wear and tear” 
cycling. In fact this roll facility, can be used in a 
similar way to a paper and pen recorder. 


Triggering Functions 


The PM 3350 has a selection of powerful 
trigger capabilities, including Automatic, Manual 
and Single shot settings. In addition, microcom- 
puter control supplies a built-in intelligence that 
completely eliminates operator adjustment in 
auto-triggering mode, making operation simpler 
and more accurate. TV line and frame for posi- 
tive and negative video, alternate, auto P-P or 
DC, ext. and line trigger are all included in the 
triggering facilities, which has a wide 100 MHz 
bandwidth. 

*With 10 datapoints/period. 
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Pre-trigger and Post-trigger Delay 
Capabilities 

A major advantage of a digital storage scope is 
its ability to define precisely the portion of the 
waveform to be captured before or after the 
trigger. The PM 3350 has a pre-trigger capability 
of up to 10 divisions, allowing events leading up 
to the trigger moment to be captured and viewed. 
For example in transient waveforms, the whole 
of the leading edge may be recorded rather than 
just from the trigger moment on. This capability 
prevents signal detail prior to the trigger moment 
from being missed and is an important feature in 
the analysis of destructive tests. Furthermore, 
the PM 3350 has a capability of posttrigger (i.e. 
the time delay after the trigger point) for up to 250 
divisions. Thus, records of over 25 screens width 
of information can be captured and displayed. 


Low Level Signals 


In mechanical applications where very low 
level signals are not unusual, the 2 mV/div facility 
allows direct input to the memory from, for ex- 
ample, a transducer. 


X-Y Displays 

Analog mode can be used for the display of X- 
Y diagrams. Filter curves, lissajous figures and 
other similar phenomena which are not time-re- 
lated, but have other reference voltages, can be 
displayed for further analysis. 


GPIB/IEEE-488 or RS 232C 
Interface 


Signal transfers between the PM 3350 and a 
controller are possible via GPIB/IEEE-488* or 
RS 232C interfaces, for data processing, digital 
plots and mass storage. 


Documentation and Hard Copies 


The PM 3350 has several options for making 
hard copies of waveforms, with a built-in analog 
output to drive an X-Y recorder. A pen lift control 
is also provided. Digital plotters can be driven 
directly via the optional IEEE-488 or RS 232 
ports. Philips PM 8155 and HPGL compatible 
plotters are supported by the PM 3350. The 
interfaces port is directly compatible with some 
dot-matrix printers, such as the Epson FX 80 HP 
Thinkjet® and compatibles. 


® HP Thinkjet is a registered trademark of the Hewlett 
Packard company. 


*The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 


Ergonomic Design 


Much attention has been paid to the 
operator interface on the PM 3350. All the inno- 
vations on the Philips 60 MHz and 100 MHz 
oscilloscopes are utilized in the PM 3350, result- 
ing in a front panel layout that is much clearer, 
simpler and easier to use than on conventional 
scopes. Significant and new features are: 


* LCD panel for direct read-out. The LCD panel. 


is directly alongside the screen and gives a 
clear, at-a-glance alphanumeric read-out of 
settings, eliminating the need to look at control 
positions set on a crowded textplate. 

® Fast-action up/down controls. Ranges and set- 
tings are entered by fast, fingertip-action con- 
trols. 

® Menu-driven softkeys. Functions such as time- 
base and trigger settings are softkeyed, witha 
step-through function sequence. Selected 
functions are clearly indicated at all times on 
the LCD panel. 

* Logical panel layout. Variable settings like Y- 
pos. and X-pos., trigger levels and hold-off are 
grouped together on the right of the front panel; 
display settings are grouped on the left of the 
CRT. The result is a clear panel layout that 
simplifies and speeds operation. 


Autoset 


Accessed by a single button, this function 
allows instant setting of all scope parameters for 
any input signal, eliminating time-consuming 
manual range finding and fine adjustment. 
AUTOSET operates in the Digital Storage mode, 
as well as when operating in the Real Time 
mode. Combined with the ergonomic design, the 
PM 3350 really offers true ease of use. 


Signal Handling 


The PM 3350 features extensive signal han- 
dling and measurement capabilities. It has clear 
on-screen softkey menu structures that permit 
quick access to a wide variety of measurements, 
by means of two independent cursors. These 
cursors allow the usual dV (voltage difference 
between cursors) to be performed, and further 
extend the range of automatic measurement 
facilities. In addition, the cursors offer measure- 


ments of signal frequency, rise and fall times and . 


peak-to-peak voltage of the captured waveform, 
and can be performed live. 


Other signal handling capabilities include a 
unique function called “RESTART”. This func- 
tion allows the user to zero in on a specific part 
of the signal, simply by positioning the cursors on 
either side of the portion of the waveform of 
interest and pressing the RESTART key. The 
result is the reacquisition of the signal at full 
resolution (not just expansion which yields no 
further signal information), with a digital delay 
and timebase calculated from the position of the 
cursors. To complement the signal handling, 
there is a further signal expansion possibility up 
to a factor 32. 


Modular Design, Easy Service 


The modular design and construction of the 
PM 3350 DSO provides exceptional component 
accessibility, making service fast, simple and 
low-cost. Swing-up PCBs allow easy access and 
removal is straightforward, due to the plug-in flat 
ribbon cable connections. Repairs in the field are 
quickly performed by simply replacing damaged 
modules. A complete, built-in software-driven 
test routine assures correct operation within 
minutes via on-screen test displays with instruc- 
tion text. 


Automatic testing 


The modular construction brings another bene- 
fit - thorough testing, at module level for the first 
time, before building into a complete instrument. 
Each module passes through a computerized 
test station where it is given a complete func- 
tional test and adjustments are made. There is 
thus no chance of a complete instrument con- 
taining a faulty module. As a check, complete 
instruments have to pass a test routine, an 
extended burn-in period and then, a final series 
of tests. Thus, through such a rigorous test 
procedure, last minute defects are eliminated 
ensuring a long, trouble-free service life for the 
instrument. 

Specifications and Ordering Information — 
see PM 3365 
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The PM 3365 brings additional DSO and real- 
time functionality to the PM 3350.range of oscil- 
loscopes. It offers all the same capabilities as 
found in the PM 3350 - Roll mode for low fre- 
quency signal capture, the same single shot 
capture facilities and the same ease of use. But 
the PM 3365 now adds more through higher 
bandwidth, repetitive sampling and more cap- 
ture and analysis power. The PM 3365 is the big 
brother of the popular PM 3350, a DSO for 
extended applications. 


Double Performance 


The new PM 3365 extends the performance 
standard for the popular ‘combi-scope’, the term 
which describes a full capability Digital Storage 
Oscilloscope and conventional analog real time 
scope in one unit. A high performance 100 MHz 
bandwidth for both analog and digital operation 
is complemented by a fast 100 MS/s sampling 
rate, the same as for the PM 3350, for single shot 


capture resolution of 10 ns. This combination 
gives exceptional capture and analysis capabili- 
ties to crack tough measurement problems. 

With its advanced features, the PM 3365 is a 
powerful systems instrument, offering all the 
advantages of digitizing: long term storage of 
waveforms for future reference; transfer of wave- 
form data; and automatic waveform parameter 
extraction, either internally through the PM 3365’s 
built-in measurement calculations or externally 
via a remote systems controller. 


Repetitive Sampling 

While the sample rate determines the single 
shot capabilities of a DSO, sequential repetitive 
sampling is needed to digitize recurrent signals 
up to the full 100 MHz bandwidth. Here the 
digitized signal is built up over successive sweeps 
of the incoming signal; on each sweep a sample 
is taken until the memory is completely filled and 
the cycle begins again. The PM 3365 uses this 


PM 3350 & PM 3365 
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IEEE-488 


RS-232 


sequential sampling technique to provide a 
100 MHz capture bandwidth, mirroring the ana- 
log capabilities. All the benefits of digitized sig- 
nals can then be harnessed to give measure- 
ment and analysis capabilities to 100 MHz and 
beyond, including constant light output over all 
timebase ranges even at 20 ns/div. With an 
equivalent time sample rate of 2.5 Gs/s, expan- 
sions up to x32 enable small signal details to be 
accurately examined. 


Sensitive To Your Needs 


The input sensitivity of PM 3365, over the full 
100 MHz bandwidth, cover almost every applica- 
tion. This gives nV resolution in results, pinpoint- 
ing those small signal variations. Couple this 
with a 1.2 division trigger sensitivity at 100 MHz 
and you have stable wideband low level signal 
capture. If you want even more speed, the trigger 
capabilities are specified all the way up to 150 
MHz and you have in addition all of the excellent 
trigger facilities as found in the PM 3350. 


Advanced Cursors 


Analysis of captured signals couldn't be easier 
than with the PM 3365. As for the PM 3350, the 
same independent cursor control allows you to 
position two cursors to perform measurements 
on exactly the part of the waveform of interest. 
With signal tracking cross-hair cursors, parallax 
errors and the inconvenience of manual meas- 
urements are eliminated. No calculations are 
needed; signal voltages and time differences are 
read directly from the crisp, clear display and the 
PM 3365 adds the all important pulse characteri- 
zation measurements including signal frequency, 
period, pulse width and rise and fall times. 
Amplitude can be measured as peak-peak, RMS, 
mean and absolute voltage referenced to signal 
ground. 

This advanced performance is easily accessed, 
through intuitive softkey menus, and simply 
executed in most cases with a single push of a 
button. Remote control allows access to distrib- 
uted computing power; the scope will itself ana- 
lyze trace data for waveform measurements and 
return the result. 


Delayed Timebase Referencing 


When examining fine detail within a signal 
cycle, it is necessary to expand the section of 
interest while maintaining a complete cycle dis- 
play. Analog scopes do this by delayed sweep, 
where the main timebase (MTB) is slow and the 
delayed timebase (DTB) follows at a much faster 
speed, to give greater time resolution on a spe- 
cific part of the signal. To see any part of the 
wave in detail and not just a portion from the 
trigger point on, the second timebase sweep is 
delayed by a user-specified time interval relative 
to the MTB. The time reference of the detailed 
part to its position in the cycle is displayed on the 
MTB waveform by an intensified zone. 
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In the PM 3365, a similar function is available 
with the AUTOZOOM feature. A waveform is 
stored in the reference memory and displayed 
on screen, and acquisition takes place over a 
portion of the waveform, defined by cursors 
positioned by the user on the reference. If the 
cursors are moved towards each other, the 
acquisition timebase is automatically increased 
or ‘zoomed’ and so resolution and sample rate 
are higher only in the area between the cursors. 
For examination of any point, both cursors can 
be tracked together left and right across the 
screen over the reference trace, delaying acqui- 
sition to that point. This innovative delayed time- 
base referencing makes signal capture and 
analysis fast, efficient and simple. 


RAY ave! @ S01 arse 


BUTOZOOM 


RETURH 


Delay Time Referencing enables a burst within a video 
signal to be examined while still displaying the complete 
signal. This is directly equivalent to the delayed timebase 
function on an analog oscilloscope. 
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Automatic Pk-Pk measurement between main cursors. 
The secondary cursors indicate where the positive and 
negative peak measurement is made. 


Complete Ease of Use 


All the PM 3365 functions are easy to use in all 
applications as the same logical control found in 
the PM 3350 is used in the PM 3365. The 
AUTOSET push button gives instant, optimal 
display of any input signal. The familiar and 
separate, clear LCD gives all relevant set-up 
information, so there is no searching of acrowded 
front panel. 

Ease of use also comes through clear menu 
structures and softkey positioning on screen. 
You can keep your attention focused on the trace 
even when performing tasks such as cursor 


measurements. Making hard copies is still as 
easy with the choice between RS 232 and 
IEEE-488 interface options. Hardcopy to digital 
plotters using the HPGL and Philips GL proto- 
cols, and on printers such as the Epson FX80 
and compatibles, and the HP Thinkjet is sup- 
ported and accomplished at the touch of one 
single button. 

Either interface also allows simple application 
in systems environments. Complete system 
control of all main scope functions is possible by 
the use of simple programming commands. 

No matter what your application, PM 3365 not 
only offers very powerful, advanced functions 
but is easy-to use. These characteristics make it 
the ideal instrument for use in development and 
production environments. 


Specifications 


Technical Specifications 


All specifications are valid for PM 3350 and 
PM 3365 except where expressly stated other- 
wise. 


Analog Mode 


Vertical display modes: YA, YB, InvertB, A+B, 
A B (ALTernate or CHOPped) 

Frequency response: 

PM 3365: DC...>100 MHz -3dB 


PM 3350: DC...>50 MHz -3dB 

(20mV/div...10V/div) 

DC...>35 MHz -3dB 

(2mV/div...10mV/div) 

In AC lower 3cB point is <10 Hz 
Risetime: 
PM 3365: <3.5 ns (2mV/div...10V/div) 
PM 3350: <7.0 ns (20mV/div...10V/div) 

<10 ns (2mV/div...10mV/div) 
Pulse aberrations: <1.5 sub. div. peak to peak 
(input pulse 5 div. 1 ns rise) 
Deflection coefficient: 2mV/div...10V/div in 
1,2,5 sequence 
Error limit: +3% continuous control between 
steps with > flashing in LCD as warning symbol 
for uncal. setting 
Input impedance: 1 MQ + 2%; 20 pF + 2 pF 
Max. input voltage: 400V (DC + AC peak) 
Dynamic range: >24 div. at 10 MHz 

>8 div. at 100 MHz (PM 3365) 
>8 div. at 50 MHz (PM 3350) 

CMMR: 100:1 at 1 MHz 
Horizontal display modes: Timebase, or XY 
displays using YA and/or YB (vertical) and YA, 
YB or Ext. (horizontal) 
Timebase: 0.5s/div...50ns/div in steps of 1,2,5 
sequence 
Expansion: x10, fastest sweep speed 5ns/div 
Error Limit: + 3%, in x10 + 4% continous control 
between steps with > flashing in LCD as warning 
symbol for uncal. setting 


Triggering 

Trigger modes: Auto (free run), non auto trig- 
gered, single sweep 

Trigger sources: A,B, composite (A,B), Ext. 
(DC or AC), Line LCD indicates not triggered, 
triggered or armed status 

Trigger coupling: Auto peak - peak (P-P), DC, 
MEV 

Trigger sensitivity: 

PM 3365 


ec 


PM 3350 


+8 div 


+800 mV 


Slope pos (+) or neg (-), TVF or TVL pos (+) or 
neg (-) video 


Level view: +4 divisions (voltage indication in 
LCD) 
Error limit: +0.3 divisions 


X-Deflection 


Deflection coefficient: via Ch A or ChB 
2mV/div...10V/div 

Freq. response: DC to 2 MHz 

Error limit: + 5% 

Phase shift: <3 degrees (at 100 kHz) 

Ext. input impedance: 1 MQ+2%; 20 pF + 2 pF 
Max. input voltage: 400V (DC + AC peak) 


Digital Mode 


All specifications equal to analog part unless 
otherwise stated 
Vertical Resolution: 8 bits 
Display modes: YA,YB, Invert B 
Frequency response: 
PM 3365: DC...>100 MHz -3dB 
(2mV/div...10V/div) 
repetitive sampling to full bandwidth 
PM 3350: DC...>20 MHz -3dB 
(2mV/div...10V/div) 
real time sampling only 
Horizontal Display modes: Recurrent, Single 
shot, Multiple shot (up to 2), Autozoom (PM 3365 
only) 
Timebase Recurrent: 
PM 3365: 0.5s/div...20 ns/div 
(repetitive sampling) 
PM 3350: 0.5s/div...0.5s/div 
(real time sampling only) 
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Single shot, Multiple shot: 0.5s/div...0.5us/div 
Roll: 50s/div...1s/div 

Timing accuracy: + 0.1% 

Display expansion: x1...x32 


Horizontal Resolution 


Single channel: 

50s/div...5ms/div: 4096 samples/acquisition 

2ms/div...0.5us/div: 512 samples/acquisition 

2ms/div...20 ns/div: 512 samples/acquisition 
(PM 3365 only) 

Dual channel: 

50s/div...5ms/div: 2048 samples/acquisition 

2ms/div...0.5us/div: 512 samples/acquisition 

2ms/div...20ns/div: 512 samples/acquisition 
(PM 3365 only) 


Signal Acquisition 
Maximum sample rate: 100 MS/s, synchro- 
nously for both channels 
Equivalent time sample rate: 2.5 GS/s 
(PM 3365 only) 
Trigger delay: 
PM 3365: 10 divisions of pre-trigger 
2500 divisions of post-trigger 
PM 3350: 10 divisions of pre-trigger 
250 divisions of post-trigger 
Display expansion: x1...x32 horizontal 


Memory 


Storage registers: 2 

No. of traces stored in each register: up to 2 
Depth of acquisition memory: 4096 words 
Depth of reference memory: 4096 words 
Vertical resolution: 8 bits 

Display modes: Ch A, Ch B, Reg B in any 
combination 


Cursors 


Horizontal Resolution 

Single channel:1:4096 over 10 divisions 

Dual channel: 1 x 2048 

PM 3350: 2ms/div...0.5ns/div; 1:512 

PM 3365: 2ms/div...20ns/div; 1:512 (1:1024 in 
dot join) 

Vertical resolution: 1:256 over 10 divisions 

Read out resolution: 3 digits amplitude and 

time 

Calculation functions: 

PM 3365: dV, Vpk-pk, Vrms, Vmean, Vabs 

dt, Freq, Period, Pulse-width, Rise/ 

fall time 

dV, Vpk-pk, dt, 1/dt, Freq, Rise/fall 

time 


PM 3350: 


Interface Alternatives 

Analog output for XY recorders 

Output level: 1 V/full memory + 2% 

Penlift: TTL (0 or 1) 

Plot time/sample: 20ms...2000ms (softkey se- 
lectable) 
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Connector: 9 pin DIN, female 
Functions: memory dump, register selectable 
Output sequence: channel A first 


Interface IEEE-488 (option 40) 

Bus driver: E2 (three state) 

Functions available: SH1, AH1, T5, L3, SR1, 
REZSPPOs Dina DCimCco 


RS 232C (option 50) 
Handshake: Software XON/XOFF 
Hardware DSR/DTRandCTS/DTR 
Baud rate: Transmit 75...19200 
Receive 75...1200 
Stop bits: 1 or 2 
Parity: Odd, even or no 
Character length: 7 or 8 bits 


Digital plot (option 40 or 50) 
Language: Selectable HPGL or Philips protocol 
dependent on plotter type 
Plotter select: Philips PM 8153/1, PM 8153/6, 
PM 8154, PM 8155 HP 7450, HP 7475A 
Pen select: Pen 1 for ChA 
Pen 2 for ChB 
Pen 3 for Register Ch A 
Pen 4 for Register Ch B 
Pen 5 for graticule and 
alphanumerics 
Plot area: Softkey selectable 


Dot Matrix Printer 

Screen Dump: Compatible with Epson FX80 
graphics protocol or compatible, and HP Thinkjet 
Drawing Area: 10 cm x 10 cm 


General Specifications 


Miscellaneous Display: CRT with 8 x 10 cm 
viewing area P31 phosphor, 16 kV acceleration 
voltage. Parallax free graticule with continuously 
variable illumination. Separate LCD for display 
of status information, settings etc. LCD is con- 
stantly backlit. Softkey display are on CRT for 
selection of menu choices. 


Power supply 


Line voltage range: 100V...240V AC + 10% 
Line frequencies: 50Hz...400Hz + 10% 
Power consumption: 70W 


Mechanical Data 


Width: 387 mm (15.2 in) incl. handle 
350 mm (13.8 in) excl. handle 
Length: 530.5 mm (20.9 in) incl. handle and 
knobs 
518 mm (20.4 in) incl. handle excl. 
knobs 
455.5 mm (17.9 in) excl. handle incl. 
knobs 
433.5 mm (17.1 in) excl. handle and 
knobs 
146.5 mm (5.8 in) incl. feet 
134.5 mm (5.3 in) excl. feet 
Weight: Approx. 9.5 kg (20.9 Ibs) excl. 
accessories 


Height: 


Environmental Data 


The PM 3350/65 are designed to meet the re- 
quirements of MIL-T-28800 C, Type Ill, Class 5, 
Style D 


Temperature 

Rated Range of use: +10°C...+40°C 
Limited Range of Operation: 0°C...+50°C 
Storage: -40°C...+75°C 


Altitude 

Operating: 15,000 ft (4,500 m) 
Non-operating: 40,000 ft (12,000 m) 
Humidity: 95% RH 

EMI: MIL-STD-461 CLASS B VDE 0871 VDE 
0875 Grenzwert klasse B 

Safety: Meets requirements of IEC 348 Class 1, 
VDE 0411, UL 1244, CSA 556 B 

Shock: Operating and Non-operating: 30 g, '/2 
sine, 11 ms duration, 6 shocks in each direction 
(3 each face), for a total of 18 shocks 
Vibration: 5...55 Hz, 15 minutes along each of 
three axes, with a maximum acceleration of 3 g 
Resonance dwell of 10 minutes at each fre- 
quency where resonance occurs, or at 33 Hz 
when no resonance found 

Bench handling: MIL-STD-810 method 516, 
procedure V 


Included: 2x PM 8926/09 Passive 10:1 probes 
with 5 ft (1.5 m) cable and scale factor readout, 
Blue CRT contrast filter, Operating Manual 


Ordering Information — 


Models January 1989 prices 
PM 3350 100 Ms/s, 50 MHz 


Digital Storage Oscilloscope ............ $3990 
PM 3352 Same, with rackmount ......... 4115 
PM 3365 100 Ms/s, 100 MHz 

Digital Storage Oscilloscope ............ 4990 
PM 3367 Same, with rackmount.......... 5115 


Optional Configurations 


When ordering, select the basic “PM” model 
from above, and add the configuration option 
number listed below as a suffix. 


/003 Basic configuration ............:.068 N/C 
/403 Basic configuration, with 
TERE “468 INt@iaCe: nc cencee cee cenecestcow add 500 
/503 Basic configuration, with 
RSi232)Giintenace mr -trrts svete add 500 


Example, Ordering Information 

To order a 100 MHz, 100 Ms/s Digital Storage 
oscilloscope in rackmountable configuration, with 
GPIB/IEEE-488 interface installed, select: 
Basic oscilloscope PM 3367 $5110 
Configuration option suffix /403 500 
Complete model number PM 3367/403 5610 
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Accessories (See page 53) 


Passive Probes 
PM 8922/501 1:1 or 10:1 Probe, cable 
JengthyS: ft (15M), -carscste teases escscecnanes 
PM 8924/00 1:1 Probe, cable length 
Bf 1 Sah) eerie sok eacakec sects ates oe 
PM 8924/20 1:1 Probe, cable length 
& ft( 25m) eee eased topes not hee ocr 
PM 8926/09 10:1 Passive Probe 
with readout, cable length 
5 TE (1S ese atee oe a eee ree 
PM 8926/29 10:1 Passive Probe with 
readout, cable length 
8) ft( 2:5) senses eaters eter hear, aes 
PM 8926/501 10:1 Probe, cable length 
5 fie] Oy) ose sseteetcrs eaten oh eee ee 
PM 8926/591 10:1 Probe with readout, 
cable length 5 ft (1.5m) ........ eee 
PM 8931/09 20 MQ, 100:1 Passive 
Probe with readout............:::cceeeeeeeee 
PM 8936/09 Set of two 8926/09 ............. 
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Active Probes 
PM 8940/09Q High Voltage Isolation 
Amplifier with readout ............ce eee $850 


PM 8943Q 650 MHz FET Probe ............ 850 
PM 9355/09Q AC Current Probe 

With: readOutixaaac 2h. bars ae noes 1000 
Other Accessories 
PM 8917/003 Video Sync Separator 

and Line: Selectorac:. cc. -sccosaet-ssctetns 550 
PM 8957 Retrofittable GPIB 

IEEE-488 Interface: .......:........0s-c--c0c-e- 500 
PM 8958 Retrofittable RS 232C 

Interface 2 ee a eee 500 
PM 8988 Protective Front Panel 

GOVehits ee ee eee 35 
PM 8991/04 Oscilloscope Cart........... 450 
PM 8992/65 Accessory Pouch........... 45 


PM 9051 BNC to 4 mm Banana Adapter 9 
PM 9076/01 DIN - 4 mm Banana Analog 
Plot Out Cable”. ..) 5 eee 60 


PM 9076/02 DIN - Amphenol Analog 


Plot Out: Cable .........:....4eeeecen aes $60 
PM 9381 Oscilloscope Camera.......... 650 
PM 2195/09 Probe Switch, 400 MHz . 650 
PM 2122/01 50Q Coaxial Switch ....... 680 
PM 2230 Series Instrument Driver 

SOMWAME |. ....0050200c00-c-sn0ceece ee 590 
PM 2240/001 TestTeam Software ..... 925 
PM 2260/001 Oscilloscope Signal * 

Processing Software .......... sof nai BEDS 800 


Service & Support 


Warranty 

Three-year product warranty. See page 470 
for further information on warranty terms and 
definitions. 
Note: The above configurations meet North American 
power requirements. For other power options, see 
page 491. 
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Two Scopes in One 


Philips new PM 3335 sets a standard in per- 
formance and economy. This instrument is two 
professional scopes in one: it operates as a real- 
time 50 MHz analog oscilloscope and at the 
touch of a button, becomes a full function digital 
oscilloscope for advanced applications. Now, for 
the first time in a cost-effective scope, you have 
the power for digital capture and analysis of 
elusive single shots with a full 20 MS/s sample 
rate on each channel simultaneously. Unlike 
some scopes in this class, the full sample rate is 
maintained for all channel combinations, giving 
a single event resolution of 50 ns for both chan- 
nels. Repetitive signal analysis is also possible 
up to 50 MHzin analog oscilloscope mode. A x10 
expansion allows 5 ns sweep speeds for de- 
tailed viewing and furthermore, with the 100 
MHz trigger bandwidth, you have a higher trigger 
sensitivity over the full range. 


Extensive Memory Capability 


In a DSO, it is vital that the memory be large 
enough to capture all the data in the intended 
areas of use. The PM 3335 will be used in auto- 
motive, medical, mechanical, video and general 
electronics industries, as well as in education 
and training. Here, scopes must capture typical 
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PM 3335 


waveforms over a full cycle and have an ade- 
quate sample resolution to show fine details 
within cycle. Typical examples here are in video 
waveforms or engine injection cycles. With its 
deep 8 kbytes x 8-bit acquisition memory and 20 
MS/s sample rate, the PM 3335 fully meets this 
requirement — indeed no other instrument in 
this price class has such a large memory. 

For waveform comparison, a second refer- 
ence memory is available. The full 8 kbytes x 8- 
bit memory allows storage and display of up to 2 
reference waveforms. Together with the 2 live 
waveforms from the acquisition memory, a total 
of 4 waveforms can be displayed. 


Measurement Cursors as Standard 


Independent voltage and time cursors make 
signal parameter extraction both accurate and 
fast. Along with measurement of voltage and 
time differences (dV, dt), the measurement func- 
tions include selection of ratio, phase and track. 
To aid the user further, a simple frequency cal- 
culation is made by 1/dt. 

Positioning cursors on the easily identified 
10% and 90% of peak-to-peak value gives a rise/ 
fall time readout. Cursors are particularly valu- 
able in dc measurements where any point on the 
captured waveform can be measured to refer- 
ence ground. This further extends use of the 
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cursors so that readouts can show not only, 
difference results on a single trace, but also from 
trace to trace. 


Powerful Triggering 


The PM 3335’s deep memory can also be used 
to show extensive pretrigger information. Unlike 
a conventional scope, a DSO can pretrigger, i.e. 
capture and display events prior to a trigger. A 
DSO continuously acquires data until stopped 
by detection of a valid trigger signal, rather than 
starting the sweep on detection of the trigger, like 
an analog oscilloscope. Thus all samples cap- 
tured by the DSO are effectively in “negative 
time” and contain pretrigger waveform informa- 
tion. 

This function is very useful in showing, for 
example, the complete leading edge of a pulse 
waveform for rise/fall time measurement (com- 
pared to an analog scope that can only show the 
edge form from the trigger moment on). Another 
example is to examine preshoot signals or tran- 
sients leading up to the trigger edge. In the 
PM 3335, up to 20 divisions of pretrigger infor- 
mation can be captured and analyzed. 


Two Interfaces in One 


The PM 3335 has communication facilities 
normally only expected in instruments in much 
higher price ranges. Its optional interface has 
both RS 232 and GPIB/IEEE-488* capability. 
Either can control instrument set-up and transfer 
waveform data in remote control applications. 
When combined with the increasing range of 
programming and control packages, the PM 
3335 is ideal for automatic signal capture and 
analysis. In particular, the software package for 
Oscilloscope Signal Processing (OSP) PM 2260 
enables cross-correlations, algebraic manipula- 
tions, FFT and many other manipulations on 
acquired traces. 

Mass storage of captured waveforms is also 
possible via the interfaces. If the large internal 
memory of 8 kbytes is insufficient, connect the 
scope to a PC and run the OSP. Simply answer 
‘yes’ to the prompt ‘mass storage?’ and the 
software automatically routes all captured data 
to external storage. Since PM 2260 is a package 
specifically designed for handling data from 
scopes, you need not become involved in mak- 
ing the scope communicate with the external 
storage — that’s all done for you by OSP. 


Advanced Plot and Print Capability 


The PM 3335 has so many functions not usu- 
ally found in competitive instruments, it should 
not come as a surprise that it has extensive plot 
and print capabilities. The plot function outputs 
screen copies to industry standard plotters and 
printers via the optional interface card. Plot lan- 
guage is HPGL or Philips GL, covering virtually 
all available XY plotters. Screen copies can also 
be sent to EPSON FX 80 printers or compatibles 
over both interfaces. 

*The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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Simple to Operate 


While the PM 3335 offers capabilities never be- 
fore seen in a cost-effective scope, this is not at 
the expense of ease of use. Ergonomics was a 
vital element in design of the instrument. All the 
innovations first introduced on Philips SMART 
scope range of 60 MHz and 100 MHz analog 
oscilloscopes are shared by the PM 3335. Inno- 
vations such as: 

* Direct parameter read-out of the present set- 
up on anLCD panel for at-a-glance checking of 
information, avoiding the need to look at con- 
trol settings on a crowded text plate. 

® Fast action up/down controls give finger tip 
setting of range values quickly and securely. 
Reliability is guaranteed by cold switching 
through micrcprocessor control. All rocker keys 
are located directly next to the clear LCD for 
read-out and immediate confirmation of set- 
up. 

* Front panel layout is logical, with similar func- 
tions grouped together for instant recognition. 
All controls that relate to variable settings such 
as Y-pos or VAR are located on the right hand 
side of the front panel resulting in a clear layout. 

* Softkeys are positioned directly under the CRT 
display, mounted flush in the screen bezel. 
Softlabels appear on the screen just above 
these keys with a readily understandable menu 
sequence and selection. After acquisition of 
the signal, attention is focused on the display, 
avoiding mistakes that can occur when selec- 
tions are out of the field of vision. 


The result is an instrument that is readily under- 
stood and easy to use, while offering a versatile 
capability for fast problem solving. 


Autoranging, Autoscaling and 
Autoset 

Another first for the PM 3335 is its full function 
Autoset. A single push of the Autoset button and 
any signal is automatically scanned and an opti- 
mum display of the trace is provided. It is not a 
factory preset, but is a full autoranging of time- 
base and amplitude parameters depending on 
the incoming input signal. In addition, each 
channel is searched for a signal and if no signals 
are present, that channel is not displayed to 
avoid confusing information. Moreover, the Auto- 
set selects the best trigger source for maximum 
trace stability. No other manufacturer gives you 
all these facilities for such a low price. 


Modular Construction 


The PM 3335’s modular design and construc- 
tion gives unparalleled serviceability. Swing up 
PCB's allow easy access to all circuits, for quick 
and efficient repair and service. Built in test 
routines with on screen prompts guide the serv- 
ice engineer quickly to the problem; and a quick 
check and adjust facility provides verification of 
the correct functioning of the instrument for reli- 
able measurement results. : 

The modular construction also allows thorough 
testing of each module in production, before 


being built into the complete instrument, after 
which final functional tests and adjustments are 
made. This results in reliable instruments that 
give trouble free operation throughout their life. 


Phase measurements between channels are quickly 
and accurately made thanks to the extensive cursor 
facilities and the simultaneous acquisition on both 
channels. Without this simultaneous sampling the timing 
difference between the channels would result in 
measurement faults. 


A: ave 89. 2% at=3,18vs 1/at™ 315kHz 


RETURN 


Rise times or delay times between channels are simply 
measured using the ‘four way’ cursors on the PM 3335. 


Specifications 


Technical Specifications 


Analog Mode 


Vertical 
Display Modes: YA, YB, -B, A+B, A-B (ALTer- 
nate or CHOPped) 


Frequency Response: 

DC...>50 MHz, -3 dB (20 mV/div...10V/div); 
DC...>35 MHz, -3 dB (2 mV/div...10 mV/div); 
AC, lower 3 dB point is <10 Hz 

Risetime: <7 ns (20mV/div...10V/div); 

<10 ns (2 mV/div...10 mV/div) 

Deflection Coefficient: 2 mV/div...10V/div in 1, 
2, 5 sequence 

Error Limit: +3%, continuous control between 
steps with “>” flashing on LCD panel as warning 
symbol for uncalibrated setting 

Input Impedance: 1 MQ +2%;20 pF +2 pF 
Maximum Input Voltage: 400V (DC + AC peak) 


Dynamic Range: >24 div at 10 MHz, >8 div at 50 
MHz 
CMRR: 100:1 at 1 MHz 


Horizontal 

Display Modes: Timebase, or XY displays using 
YA and/or YB (vertical) and YA, YB or Ext (hori- 
zontal) 

Timebase: 0.5s/div...50 ns/div in 1, 2, 5 se- 
quence 

Expansion: x10, fastest sweep speed 5 ns/div 
Error Limit: +3%; +4% in x10; continuous con- 
trol between steps with “>” flashing on LCD panel 
as warning symbol for uncalibrated setting 
Triggering 

Trigger Modes: Auto (free run), non-auto trig- 
gered, single sweep 

Trigger Sources: A, B, composite (A, B), Ext 
(DC or AC); line LCD indicates not-triggered, 
triggered or armed status 

Trigger Coupling: Auto peak-to-peak (P-P), DC, 
TVESTVE 

Trigger Sensitivity: 


50 mV 
150 mV 
500 mV 
70 mV sync 
+800 mV 


10 MHz 

50 MHz 
100 MHz 
TVF/TVL 
Level range 


0.5 div 
1.0 div 
2.0 div 


0.7 div sync 
+8 div 


Slope: Positive or negative, TVF or TVL positive 
or negative 


X-Deflection 

Deflection Coefficient: 

Via Ch A or Ch B, 2 mV/div...10 V/div; 

via Ext input, 100 mV/div 

Frequency Response: DC to 2 MHz 

Error Limit: +5% 

Phase Shift: <3° (at 100 kHz) 

Ext Input Impedance: 1 MQ +2%;20 pF +2 pF 
Max Input Voltage: 400V (DC + AC peak) 


Digital Mode 


All specifications as analog part unless otherwise 
stated 


Vertical 

Resolution: 8-bit 

Display Modes: YA, YB, -B 

Frequency Response: DC...>10 MHz, -3dB 
(2 mV/div...10V/div) 


Horizontal 
Display Modes: Recurrent, single shot, multiple 
shot (up to 2) 


Timebase 

Recurrent, Single, Multiple Shot: 50s/div... 
10 us/div 

Timing Accuracy: +0.1% 

Display Expansion: x1...x32 

Horizontal Resolution 

Single Channel: 8192 samples/channel 

Dual Channel: 4096 samples/channel 
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Signal Acquisition 

Maximum Sample Rate: 20 MS/s, simultane- 
ously for both channels 

Trigger Delay: 20 divisions of pretrigger 


Memory 

Storage Registers: 2 

Number of Traces Stored in Each Register: 
up to 2 

Depth of Acquisition Memory: 8192 words 
Depth of Reference Memory: 8192 words 
Vertical Resolution: 8-bit 

Display Modes: Ch A, ChB, Reg A, Reg B in 
any combination 


Cursors 

Horizontal Resolution: (all display modes) 
1:1000 over 10 divisions 

Vertical Resolution: 1:200 over 8 divisions. 
Read Out Resolution: 3 digits amplitude and 
time 

Calculation Functions: dV, dt, 1/dt, ratio, phase 
Interface Option (40) 

Contains both IEEE-488 and RS 232C capability 


IEEE-488 

Bus Driver: E2 (three state) 

Function Repertoire: SH1, AH1, T5, L3, SR1, 
AZ Peo, Dit, DET; CO 


RS 232C 

Handshake: Software XON/XOFF, hardware 
DSR/DTR and CTS/DTR 

Baud Rate: Transmit and receive 75...1200 bits/ 
sec 

Stop Bits: 1 or 2 

Parity: Odd, even or none 

Character Length: 7 or 8 bits 


Interface Option (50) 


RS 232 C data dump only 
Handshake: Software XON/XOFF, 
Hardware DSR/DRT and CT5/DTR 
Baudrate: Transmit 75 ...1200 bits/sec 
Stop bits: 1 or 2 

Parity: Odd, even or none 

Character length: 7 or 8 bits 


Digital Plot (Option 40 or 50) 


Language: HPGL or Philips GL dependent on 
plotter type selected 

Plotter Select: Philips PM 8153/1*, PM 8153/6", 
PM 8154*, PM 8155, HP 7450, HP 7475A 

Pen Select: 

Pen 1 for ChA 

Pen 2 for ChB 

Pen 3 for Register Ch A 

Pen 4 for Register Ch B 

Pen 5 for graticule and alphanumerics 

Plot Area: Softkey selectable 

Dot Matrix Printer Screen Dump: Compatible 
with Epson FX80 and HP Thinkjet ® graphics 
protocol or compatibles 

Drawing Area: 10 cm x 10 cm 

*Not available in North America 


General Specifications 

Display 

Screen: CRT with 8 x 10 cm viewing area; P31 
phosphor, 16 kV acceleration voltage. Softkey 
display area on CRT for selection of menu 
choices. 

Graticule: Parallax-free with continuously vari- 
able illumination. 

LCD Display: Separate constantly backlit LCD 
for display of status information, settings, etc. 


Power Supply 


Line Voltage Range: 100V...240V AC +10% 
Line Frequencies: 50 Hz...400 Hz +10% 
Power Consumption: 70W 


Mechanical Data 


Width: 387 mm (15.2 in) incl. handle, 350 mm 
(13.8 in) excl. handle 

Length: 

531 mm (20.9 in) incl. handle and knobs 

518 mm (20.4 in) incl. handle, excl. knobs 

456 mm (17.9 in) excl. handle, incl. knobs 

434 mm (17.1 in) excl. handle and knobs 
Height: 146.5 mm (5.8 in) incl. feet, 134.5 mm 
(5.3 in) excl. feet 

Weight: Apprax 9.5 kg (20.9 Ibs) excl. accessries 


Environmental Data 


Temperature 

Rated Range of Use: +10°C...+40°C 
Operating Range: 0°C...+50°C 
Storage: -40°C...+75°C 

Altitude 


Operating: 4500 m (15000 ft) 
Transport: 12000 m (40000 ft) 


EMI: Meets requirements of MIL-STD-461 class 
B, VDE 6871 and VDE 0875 Grenzwertklasse B 
Safety: Meets requirements of IEC 348 class 1, 
VDE 0411, UL 1244, CSA556 B 

Included with Instrument: 2 x PM 8926/09 
10:1 probes (with scale factor readout), blue 
CRT contrast filter, operator manual, power cord. 


Ordering Information 


Models January 1989 prices 
PM 3335 20 Ms/s, 50 MHz Digital 
Storage Oscilloscope ............:cceeee $2495 


PM 3337 same, with 19 in. Rackmount . 2620 


Optional Configurations 

When ordering, select the basic “PM” model 
from above, and add the configuration option 
number listed below as a suffix. 


1003 Basie: Modeltrc coerce reece N/C 
/403 GPIB IEEE-488/RS 232 
Intetiace: installed\eenme--seeeeeeees = add $500 


Example, Ordering Configuration 

To order the 50 MHz, 20 Ms/s Digital Storage 
Oscilloscope in rackmountable configuration, with 
GPIB IEEE-488/RS 232 interface installed, se- 
lect: 


Model Price 

Basic Oscilloscope PM 3335 $2495 
Configuration Option Suffix /403 500 
Complete Model Number PM 3335/403 2995 
Accessories (See page 53) 
Passive Probes 
PM 8922/50 1:1 or 10:1 Probe, cable 

elayebignon (a8 Gilroy th) Semen tt eee ore rer re rere $50 
PM 8924/00 1:1 Probe, cable length 

Sia (ide aWel a) weemeter ceri tence ceeacen ae 60 
PM 8924/20 1:1 Probe, cable length 

SoFE(2. 5M) ices scerest ett ee eeeres teak tee. 60 
PM 8926/09 10:1 Probe with readout, 

Cablewlength) Saft ((25i) ieee. sreenees snes 80 
PM 8926/29 10:1 Probe with readout, 

Cableslength Sitti (2-Om)imermescansasnires cre 80 
PM 8926/59 10:1 Probe with readout, 

Cable. length) 4cft (21m) ives seocs.cce seer sese 60 
PM 8931/09 20 MQ 100:1 Probe with 

NOACOU tate eee et cteenen se reeersereeceenet none 135 
PM 8936/09 Set of 2 PM 8926/091 

Gablesieevemeee a teeshe cera ceseatc a cucmeasa se 125 
Active Probes 
PM 8940/09Q High Voltage Isolation 

Amplifier with readout ..............ceee 850 
PM 8943Q 650 MHz FET Probe ............ 850 
PM 9355/09Q AC Current Probe with 

TEAGOUE Re eee eee eee Rarer as cree meee 1000 


Other Accessories 
PM 9051 BNC to 4 mm Banana 

NGF (21 0b eRe sreer eae ere t ear cance rey: 9 
PM 9381 Oscilloscope Camera.............. 
PM 8991/04 Oscilloscope Cart............... 
PM 8992/65 Accessory Pouch ............... 45 
PM 8959/001 Retrofittable IEEE-488 


(GPIB) and RS 232 Interface.............. 750 
PM 8917/003 Video Sync Separator 
amduleine:Selectotiesissncce-treste-cenerss veers 550 


PM 8988 Protective Front Panel Cover . 35 


PM 2195/09 Probe Switch, 400 Mrz ..... 650 
PM 2122/01 50Q Coaxial Switch ........... 680 
PM 2230/001 Instrument Drivers Series 590 
PM 2240/001 TestTeam Software ......... 925 
PM2260/001 Oscilloscope Signal 

PLOCESSING SOMWAME conte sscrsnenamatess 800 


Service and Support 

Three-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 


Note: The above configurations meet North American 
requirements. For other power options, see page 491. 
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PM3305 


PM 3305 35 MHz 4-Channel Digital Storage Oscilloscope 


The PM 3305 offers digital storage facilities 
combined with the direct display facilities of a 
conventional 35 MHz oscilloscope. With its four 
input channels, PM 3305 becomes an excellent 
tool for applications, in mechanical and physical 
environments as well as general electronics. 


General Purpose 


The oscilloscope offers all well-proven fea- 
tures for ease of operation. 

These include excellent trigger facilities such 
as A/B/Composite/Line/10, combined with a trig- 
ger mode such as Auto/DC/AC. Moreover, the 
oscilloscope can be triggered from extremely 
complex signals. The 35 MHz vertical bandwidth 
for both digital display mode and digital storage 
mode makes the unit a universal and genuinely 
multipurpose instrument. 


Digital Storage 


If the MEMORY ON button is pressed the 
instrument functions as a powerful digital stor- 
age oscilloscope, offering an enormous number 
of measuring possibilities. 


50 


4 Channels 


In the digital storage-mode, except for the 
standard A and B inputs, two extra floating 
channels are available. These extra inputs are 
especially useful for signals from transducers in 
mechanical measurements, since the input can 
be used as a 20 mA/cm or 200 mA/cm current 
input. 


Low Repetition Rate Signals 


In the MEMORY ON mode, with the unit func- 
tioning as a digital storage oscilloscope, on each 
trigger, the memory contents are overwritten. A 
signal with a low repetition frequency is thus 
displayed with high light intensity. 


Link to History 


During operation a COMPARE mode can be 
selected. The live signal is then compared with 
a signal previously caught in the memory. If the 
latest signal is better and must be used as a 
reference it is only necessary to release the 
button and depress again, and the new signal is 
frozen as the reference signal. 


Single Events 


When the SINGLE function is selected, non- 
repetitive signals can be captured in a time 
window from 2 ms up to 50 seconds. Depending 
on the time setting, a resolution of 500 ns can be 
achieved. This single shot function is combined 
with RESET a CLEAR function. During waiting 
time (indicated on a LED) the latest stored signal 
is visible on the screen. 

When the CLEAR button has been depressed 
the zero reference line is visible on the screen. If 
the CLEAR button has been depressed twice, 
the zero line is no longer displayed on the screen. 


Peaks and Glitches of >10 ns 


The disadvantage of digital oscilloscopes has 
always been the fact the system is not looking at 
the signal between two sample moments. 
Glitches and signal peaks shorter than the 
sampling distance can be missed. The PM 3305 
overcomes this problem by means of a built-in 
MIN/MAX function. In the MIN/MAX mode any 
pulse pulse longer than 50 ns is stored and 
consequently displayed at the next moment of 
sampling. If the pulse is shorter than 50 ns, the 
amplitude shown might not be representative of 
the real amplitude, but even a 10 ns pulse is still 
captured at 55% of its original level. 


Modulated Signals 


In the MIN/MAX mode, signals with frequency 
components higher than the sampling rate can 
be stored and displayed so that the envelope of 
the modulated signals can be easily made vis- 
ible. 


35 MHz Bandwidth 


The digital storage operation does not stop at 
its maximum sampling trequency. From 0.1 ms/ 
div. to O.1us/div., the sampling oscilloscope 
operates as a sequential sampling system (indi- 
cated by LED labelled “Repetitive signals only”). 
By using this technique, at the full bandwidth of 
the oscilloscope, the full range of the time base 
settings can be used as a storage oscilloscope 
with a minimum equivalent sample distance of 
250 ps. 


IEEE Bus Operation 


The optionally available interface gives access 
to the digital part of the oscilloscope via GPIB 
IEEE-488* bus lines. This means that the com- 
plete memory or a selected part of it can be 
transferred to a controller and the same is valid 
for filling the memories with new data. Time base 
and all switches related to the digital part of the 
oscilloscope can be controlled and read by an 
IEEE-488 bus controller. 


“The terms GPIB and IEEE-488 may be used 
interchangeably throughout this catalog. 
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Hard Copies 


A special version is available if copies on an 
analog X-Y recorder are required. The IEEE 
version is supplied with the necessary software 
to make hard copies on a digital plotter e.g. an 
HPGL-compatible plotter. Plot size can be 
switched between 8 x 10 cm and 16 x 20 cm. 
Moreover, the oscilloscope can be set to the 
single-shot mode, whereby after catching the 
signal a hard copy is made and the oscilloscope 
is ready again for the next single shot. If the 
plotter has automatic paper transport, a new 
piece of paper will be provided automatically 
between recordings. The IEEE version has an 
alternative analog output as standard. 


Many Other Plus Features 


Other attractive features of the PM 3305 should 
not be overlooked. For instance, there is the dual 
slope triggering, the possibility to expand a se- 
lected part of the memory four times, 10 times or 
even forty times. Other features include the X-Y 
display facility, the direct output from the A-D 
converter, the pre- trigger capability of 4096 bits 
and the possibility of external clock drive, etc. 


Specifications 


Technical Specifications 


CRT 


Type: Philips rectangular mesh-type post de- 
flection accelerator tube with 10 kV accelerating 
voltage and metal backed phosphor 

Screen Type: P31 (GH) phosphor standard; P7 
(GM) phosphor optional 

Useful Screen Area: 8 x 10 cm 

Graticule: Internal graticule with centimeter 
divisions and 2 mm divisions along the central 
axes. 10% and 90% lines are indicated. Gratic- 
ule illumination continuously variable. 


Vertical or Y-Axis 
(For A and B channels) 


(For C and D channels see DIGITAL STORAGE 
OPERATION) 

Frequency Response: DC: 0 Hz...35 MHz 
(-3 dB); AC: 2 Hz...35 MHz (-3dB) 

Rise Time: 10 ns 

Deflection Coefficients: 2 mV/div...10V/div. 
1- 2-5 sequence. Uncalibrated, continuous con- 
trol between steps 1:>2.5 

Accuracy: +3% 

Display Modes: Channel A, channel B, alter- 
nate, chopped at approx. 500 kHz, added. 
Channel B can be inverted 

Input Impedance: 1 MQ/20 pF 

Maximum Imput Voltage: Undistorted deflec- 
tion of 24 div. Shift range 16 div. 


Signal Delay: =2 divisions at 10 ns/div. 
CMR-Factor: 100:1 at 1 MHz (A-B mode with 8 
div. common mode signal) ; 


Horizontal or X-Axis 


Horizontal deflection can be obtained from the 
main time base, or from an external source. In 
this case X-Y diagrams can be displayed using 
Y,, Y,, the EXT connector or the mains as signal 
source for horizontal deflection. 

Display Modes: X-Y or X-Y/Y operation with X- 
deflection by Y,, Y,, External or Mains (line) 


X-Input 

Frequency Response: DC...1 MHz (-3 dB) 
Deflection Coefficients: 200 mV/div. using EXT 
connector; 2V/div. using EXT + 10 connector; 
Vertical attenuator coefficients apply when Y, or 
Y, is used for X-deflection 

Measuring Accuracy: +10% 

Phase Error: 3° at 100 kHz 


Time Base 


Mode: Automatic or triggered 

Time Coefficients: 0.5s/div....100 ns/div. in 
1-2-5 sequence (or 5s/div...100 ns/div; see DIGI- 
TAL STORAGE OPERATION). 

Uncalibrated continuous control between steps 
1:>2.5 

x 10 magnifier extends max sweep rate to 10 ns/ 
div. 

Accuracy: +3% 

Additional error for magnifier +2% 


Triggering 

Trigger Source: Internal: Y,, Y,, Composite, 
Line; External; External + 10 
Slope: + or - or dual 

Trigger Modes: Auto, AC, DC, TV 
Trigger Sensitivity: 

Internal: 1.0 div. at 35 MHz 
Internal: 0.5 div. at 5 MHz 
External: 0.2V pp at 35 MHz 
External + 10: 2V pp at 35 MHz 
TV Int: 0.7 div. sync pulse 

TV Ext: 0.15V pp sync pulse 

TV Ext + 10: 1.5V pp sync pulse 


Trigger Frequency Range: 
Auto: 20 Hz...>50 MHz; 
AC: 5 Hz...>50 MHz; 

DC: 0 Hz...>50 MHz 


Trigger Level Range: 

Auto: automatically adjusted between limits on 
signal amplitude. 

Internal (AC, DC): 8 div. 

External (AC, DC): 1.6V. 

External + 10 (AC, DC): 16V 

Input Impedance: 1 M{2//20 pF 

Maximum Permissible Input Voltage: 400V 
(DC + AC peak) 

Variable Hold-Off: Sweep hold-off time can be 
increased by a factor of 10. 


PM 3305 


Digital Storage Operation 


Memory Data 

Memory Size: 4096 x 8 bits 

Pre-Trigger: 4096 samples max (adjustable in 
steps of 25%) 

Timebase: 0.1 s/div...5s/div. 

Vertical Resolution: 256 steps over 8 cm 


Horizontal Resolution: 

Single trace 1:4096; 

Dual trace 1:2048; 

Four trace 1:1024; 

Compare + single trace 1:2048; 

Compare + dual trace 1:1024; 

Compare + four trace 1:512 

Max. Sample Frequency: 2 MHz. 1 MHz when 
external clock is used. 


Four-Channel Operation 


With the button ABCD CHOP depressed the 
PM 3305 operates in the four-channel mode. 
The signal is always captured in the chopped 
mode. 

A and B Channels: As specified for 2-channel 
operation 

C and D Channels: Frequency response DC... 
1 MHz (-3 dB) 

Deflection Coefficients: 0.1V/div. or 1V/div. 
Input: Floating 

Vertical Positioning: 10 divisions 

Input Impedance: 10 KQ(DC-coupled) 

Max. Input Voltage: 42V (DC + AC peak) 
CMRR: 300:1 at 50 kHz 


Special Features 


Peak Detection: Pulses with pulse width of 
50 ns are captured. Pulse of 10 ns is captured at 
55% of original level. 

Extra Time Coefficients: In the storage mode 
three extra time base settings are available so 
that time is expanded to 5s/div. 

Compare: 50% of the available memory capac- 
ity can be used for storage of a reference signal. 


Display Modes 

Normal or Smooth Display: Smoothed picture 
can be made visible. 

X=A/Y=B: Signal stored in A is used as refer- 
ence for horizontal display. Signal stored in B is 
used as reference for vertical display. 

Display Expand: A selected par (1/4 of mem- 
ory) can be displayed over the screen. 


Digital Output 

A/D Out: Output from A/D is available on exter- 
nal connector, 8 bits parallel. Conversion ready 
signal on 9th pin. 

Memory Dump: (When equipped with IEEE- 
bus interface) Memory can be dumped via IEEE 
connector to external interface. Normal hand- 
shake procedure is used. 


ee 
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IEEE Bus Interface (optional): Memory con- 
tents, time base and digital oscilloscope settings 
can be read or be sent. 

Analog Output: If the oscilloscope is equipped 
with an analog output, a copy of the screen can 
be made on paper via an X-Y recorder (full-scale 
hor/vert 1V). Pen lift at choice on logical level 
or 1. 

Digital Plot-Out: An option is available for digi- 
tal plot-out. In combination with the Digital plotter 
PM 8155 a 1:1 copy of the screen can be made. 


General Specification 
Calibration 


Voltage: 1.2V pp +1% square wave 
Frequency: 2 kHz approx. 


Power 


Line Voltage and Frequencies: 110, 120, 220 
and 240V,, +10%, 46...440 Hz 

DC Power Source: 24...27V,, floating max. 2A 
Power Consumption: 70W when powered from 
nominal line voltage 

Insulation: The insulation of the power supply 
fulfills the safety requirements of IEC 348 CL | for 
metal encased instruments. 

Dimensions and Weight: 337 mm W x 137 mm 
H x 452 mm L (13.2 in W x 5.4 in H x 17.8 in L) 
10 kg (22 Ib) (approx.) 


Environmental Capabilities 


Ambient Temperatures: 

Rated range of use +5°C...+40°C; 

Operating -10°C...+40°C; 

Non-operating -40°C...+70°C 

Altitude: Operating: to 5 000m (15 000 ft); 
Non-operating: to 15 000m (45 000 ft) 
Humidity: 21 days cyclic damp heat 25°C - 
40°C, RH 95% 

Shock: 30g: half sine wave shock of 11 ms 
duration: 3 shocks per direction for a total of 18 
shocks 

Vibration: Vibrations in three directions with a 
maximum of 15 min. per direction. 5-55 Hz and 
amplitude of 0.7 mm,, and 3 max. acceleration. 
Recovery Time: Operates within 30 minutes 
coming from -10°C soak, going into 60% relative 
humidity at +20°C room conditions. 
Electromagnetic Interference: Meets VDE 
0871 and VDE 0875 Grenzwertklasse B 


Interface Functions: 


SH1 Source handshake complete capability 
AH1 Acceptor handshake complete capabil- 
ity 
15 Capabilities: Basic talker, serial poll, 
talk only, unaddress if MLA; 
Output data: settings, data; 
Status data: Busy/ready data, alarm 
conditions 
L3 Capabilities: Basic listener, listen only, 
unaddress if MLA; 
Programming data: Digital settings, 
memory data 
SR1 Complete capability of sending service 
request 
RL2 No local lockout 
PP@ No parallel poll 
DC1 Complete device-clear capability 
DT1 Complete device-clear capability 


Included with instrument: 2 Passive 10:1 
probes, blue contrast filter, front cover, Operat- 
ing Manual 


Ordering Information 


Model January 1989 prices 


PM 3305 Four channel Digital Storage 
OSCIIGSCODG aes cntecci ics veestenas 


Optional Configurations 


When ordering, select basic “PM” Model desired 
from above, and add the configuration option 
number listed below as a suffix. 
/003 Basic model, bench version ........ 
/403 Same, with GPIB IEEE-488 |/F, 
includes drivers for digital plotters 
and analog output for analog XY 
FOCOLAC hak cise ca eenn ee eee ee add 500 
/703 Basic model with analog output 
for analog XY recorder only ............. add 275 


Example, Ordering Configuration 

To order a 35 MHz Digital Storage Oscilloscope 
with GPIB/IEEE-488 and analog XY recorder 
output, select: 


N/C 


Model Price 
Basic Oscilloscope PM 3305 $3950 
Configuration option suffix /403 500 
Complete Model Number PM 3305/403 4350 


Accessories (See page 53) 


Passive Probes 
PM 8922/501 1:1 or 10:1 Probe, cable 


length 4°ft. (1:2m)>s...... ee $50 
PM 8924/00 1:1 Probe, cable 

length 5:ft'(1.5m) ..a00 See 60 
PM 8926 10:1 Passive Probe, cable 

fength’S ft'(1.5m)°..c/ nee 70 
PM 8926/20 10:1 Passive Probe, 

cable length 8 ft (2.5m) .............000 70 
PM 8926/501 10:1 Probe, cable 

length’ 4 ft\(4:2m) nea 50 
PM 8931/00 20 MQ, 100:1 

Passive Probe -v.1:.22:.:... Seven! 125 
Active Probes 
PM 8940/09@ High voltage Isolation 

Amplifier .5 2200.13 aan ol eee 850 
PM 8943Q@ 650 MHz FET Probe........... 850 
PM 9355/09Q AC Current Probe ......... 1000 
Other Accessories 
PM 8901Q Rechargeable Battery 

PACK ccc gectontonccos ocnebe sen 1275 
PM 8905 12 Vdc Power Converter ...... 250 
PM 8917/003 Video Sync Separator 

and'Line Selector..........::..c:g.t eee 550 
PM 8963/03 Rackmount Adapter......... 175 


PM 8972 Camera adapter for 
Stationary. USe 13.5.4...) eee 85 


PM 8991/04 Oscilloscope Cart ............ 450 
PM 9051 BNC to 4 mm Banana 

Adapter iiici.s.c.cccsiecssthce oe eee 9 
PM 9381 Oscilloscope Camera ........... 650 
PM 9366 Collapsible Viewing Hood..... 20 


Service & Support 


One-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 

Note: The above configurations meet North American 
power requirements. For other power options, see 
page 491. 
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Compatibility Chart 
Use this chart to see which oscilloscope accessories are com- 
patible with the Philips oscilloscopes models listed on the right. 


PM 3308 

PM 3295/96A 

PM 3285/86A 

PM 3050/55/65/70 
PM 3052/57/67/72 
PM 3350/65 

PM 3335 


Passive Probes 
PM 8911/08 


PM:8911/09 low-impedance wide bandwidth probes 

PM 8912/08 

PM 8912/09 

ee _ 

[PM 8920/60) ~=~SS~SCSCS~*~*C« chable xt and xtO probe | aes 

PM 8924/00 

Sa ane GGA 


PM 8926 
PM 8926/09 
PM 8926/20 general purpose x10 probes, modular 
PM 8926/29 
PM 8928/00 


PM 8926/501 eneral purpose x10 probes 
PM 8926/591 2 Pe : 


PM 8929/09 
PM 8929/19 wide bandwidth probes, modular 
PM 8929/29 


PM 8931/00 ee 
ne gieedasets bse 2a A a 


Active Probes 


PM 8940/09Q isolation amplifier 
PM 8943Q FET probe 
PM 9355/09Q current probe 


PM 8917/003 Video line selector 


Battery Pack 
PM 8901Q 


DC Converter 

PM 8905 

Accessory Pouches 

PM 8992/xx /80 | /80 | /80 | /66 | /80 /66 | /19 | /19 | /80 | /65 | /65 
me Hee apse 


PM 8980 
PM 8966 


PM 9311/00 LTS 

PM 9310/00 

PM 8981 collapsible 

PM 8969 LEE 
ex aie Ra ela lee! 
PM 8991/04 
es ECR lca 
PM 8999 


PM 9366 


Rackmounts 
PM 8960/03 
PM 8963/03 
PM 8964 

PM 8965/03 
PM 8964/40 
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Accessories 


PM 3295/96A 
PM 3285/86A 


ac 
PM 3050/55/65/70 
PM 3052/57/67/72 
PM 3350/65 


ra BBRSRREREE 
PM 9381 Camera kit 

eS Pe teste el eam eee 

PM 6976 Camera bezel adapter Pee 
PM 6977/00 Camera bezel adapter a 


Adapters/Terminations 
PM 9051 

PM 9053 

PM 9061 

PM 9063/001 

PM 9067 

PM 9075 

PM 9581/01 

PM 9585/01 


CT i a 
Teka see 
PM 9071 
PM 9074 
fee ee | TT 
PM 2295/05 IEEE-488 cable 

stale alien 


[BM 2296/10 yt) hye. > HEEB 460 cable iG aire ga a nee p=] ne a 
Cen kk | 
Co en kek Tara 
Ce, a PMTs) | 
PM B956/001 be) fen) ia NEBR interteioe  aniy sce nl] ae 
Cen ie)  § 
Li en 4 en ees Cee 
PM 8958 RS-232 interface nana 
[PM easa001 EEE Interfaces 292 merece |) rr 
Re nn eee 8 
PM 8950/951 IEEE Interface Po 
PM2101/013 Four-way 509 coaxial switch Mme 
PM 2195/09 High impedance x10 probe switch Pe 
re BRRRERERAE) 
PM 8994 Accessory set 

PM 8995 wrap adapters (10 p.c.) 

Ci i ae OPEL Gee rs 
PM 8998 Memory back-up Bn ll 


“Oscilloscope model no longer available 


mn a se ee 
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Passive Probe Specifications 


PM 8936/09 
(2x PM 8926/09) 


1) Plus input capacity of oscilloscope 
2) See maximum input voltage of oscilloscope applied 


Probe coding for cable length and range indica- 
tion: 

PM 89../XY 

Y =0 no range indication 

Y = 9 range indication 

X = 0 cable length 1.5m (5 ft) 

X = 1 cable length 1m (3.3 ft) 

X = 2 cable length 2.5m (8.3 ft) 

X = 5 cable length 1.2m (4 ft) 


Note: PM 8922 cable length 1.2m (4 ft) 


10M//16.5 
10M//14 


10M//12 
10M//16.5 


10M//13.5 


3) Probe only bandwidth 
4) Only with test clip and ground lead 


PM 8911/09 
PM 8912/09 
Wide bandwidth probes for 50Q inputs 


$125 
$125 


Accessories 


Cable Length Auto Range 
(M) Indication 


PM 8926 $70 
PM 8926/09 $80 
PM 8926/20 $70 
PM 8926/29 $80 
PM 8928/00 $80 
PM 8929/09 $90 
PM 8929/19 $90 
PM 8929/29 $90 


General purpose 1:10 probes for frequencies 
ranging up to 50...400 MHz, depending on type 
number. 

Note: PM 8936/09 is a set of 2 x PM 8926/09. 


Se ne EEE EI IESE SUISSE SNES 
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Accessories 


PM 8924/00 
PM 8924/20 


General purpose 1:1 probe 


$60 
$60 


“ai i J 
. PHILIPS, a 


PM 8931/00 
PM 8931/09 


General purpose 1:100 probes 


$125 
$135 


ln att 


Set of Accessories Supplied with 
General Purpose Probes 


. Ground lead 

. Mini connector 

. Indication rings 

. Insulating cap 

. Wrap pin adapter 

. Spring loaded test clip 
. Ground needle 

. Measuring tip 


ANOAARWN = 


PM 8922 
Switchable 1:1, 1:10 probe 


$50 


PM 8901Q: Battery Pack $1275 


Sealed lead-acid batteries provide nominal out- 
put voltages of 330 VDC and 24 VDC. 

Total Capacity: 180 Wh 

Charging Time: 10 hours protected against 
overload, short circuit and excessive discharge 
rate. 

Dimensions: 32.7 cm W x 7.8 cm H x 50 cm L 
(12.8 in W x 3 in H x 19.7 in L) 

Weight: 9.54 kg (21 Ibs) with batteries included. 


PM 8905: DC-DC Converter $250 


12 Vdc to 24 Vdc converter for oscilloscopes with 
power consumption up to 50W and provided with 
24 Vdc power input. 

Dimensions: 9.4 cm W x 5.4 cm H x 16.6 cm L 
(3.7 in W x 2.1 in H x 6.5 in L) 

Weight: 0.5 kg (1.1 Ibs) 


PM 8992: Accessory Pouches 


PM 8992/19 for PM 3219 and PM 3305 

PM 8992/66 for PM 3264 and PM 3266 

PM 8992//80 for PM 3050/55, PM 3065/70, 
PM 3285A/86A, PM 3295A/96A, PM 3320, 
PM 3340 

PM 8992/65 for PM 3335/50/65 


$45 
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PM 8980: Viewing Hood $65 
PM 9311/00: Viewing Hood $85 


Shielding off of ambient light for better readabil- 
ity of low intensity displays. 

PM 8980 for PM 3264, PM 3266, PM 3219, 
PM 3305 

PM 9311/00 for PM 3285A/86A, PM 3295A/96A 


a =: 


+ PS 
PM 8917 video tine se PHIL 


PM 8917/003 Video Line Selector $550 


Provides trigger pulses to display video wave- 
forms on oscilloscopes 


Technical Specifications 


System: Accepts both CCIR/EBU (625 line 
system) and CCIR/FCC (525 line system) 
Video Input: 0.5V...3V composite video 

Input Impedance: 1 MQ//30 pF; 75Q if feed 
though input is terminated in 75Q 

Max. Non-Destructive Input Voltage: 50V 
Output Functions: Frame trigger; field trigger; 
line trigger; selected line trigger 

Output Voltage: 1V in 75Q 

Pulse Width: 

Frame Pulse; 0.5x frame width 

Field Pulse; 1 us 

Line Pulse; 1 us 

Selected Line Pulse; 64 us 

Powerline Voltage: 90...264V 

Powerline Frequency: 44...440 Hz 

Power Consumption: 5 VA max. 


PM 8943Q FET-Probe $850 


For measurement of low level high frequency 
signals. The PM 8943 has a very wide frequency 
response of 650 MHz. An extremely low input 
Capacitance presents minimum loading of the 
circuit under test. The very wide dynamic range 
is not limited by the use of any input offset 
voltage. 


Technical Specifications 


Frequency Response: DC...650 MHz (-3 dB) 
(probe output terminated in 50Q) 
Input Attenuators: x1, x10, x100 


x1 x10 x100 
Dynamic Range: +0.6V +6V +60V 
Input Resistance: 1MQ 1MQ 1MQ 
Input Capacitance: 3.5 pF 2.4pF 1.4pF 
DC Offset Range: +5V +50V +500V 
Powerline Voltage: 115V or 220V (- 


10%...+20%) 
Powerline Frequency: 50 Hz...400 Hz (+10%) 
Powerline Consumption: 10 VA max. 


Accessories 


PM 9355/09Q Current Probe = $1000 


Probe and amplifier combination for displaying 
and measuring currents in the frequency range 
of 12 Hz...70 MHz. 


Technical Specifications 


Deflection Coefficient: 1 mA/div....1 A/div. 
(oscilloscope set at 20 mV/div.) 

Frequency Response: 

12 Hz...70 MHz (-3db) at 5 mA/div....1 A/div.; 
12 Hz...45 MHz (-3db) at 1 mV/div. and 2 mV/div. 
Output Range: +6 or - 6 div. (for f =300 Hz) 
Powerline Voltage: 115 or 220V (-10%, + 20%) 
Powerline Frequency: 50 Hz...400 Hz (+10%) 
Powerline Consumption: 10 VA max. 


PM 8940/09Q Isolation Amplifier $850 
For accurate and safe measurements of small 
signals floating on high potentials and high fre- 
quencies. 


Technical Specifications 


Frequency Response: DC...1.5 MHz (-3 dB) 
Input HI x 10: Max. wire diameter 2 mm 

Max. Diff. Input Voltage: 650 Vrms 

Diff. Input Impedance: 10 MQ2/9 pF 

CMRR: 0.5 div. at CM input voltage of 650 Vrms 
Output Dynamic Range: 20 div. at oscilloscope 
setting of 20 mV/div. 

Powerline Voltage: 115V or 220V (-10%...+20%) 
Powerline Frequency: 50 Hz...400 Hz (+10%) 
Powerline Consumption: 10 VA max. 
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Accessories 


PM 9381 


Polaroid camera for instant oscillograms, usable 
in hand-held or fixed modes. Kit includes cam- 
era, hood and spacer body. Specific oscillo- 
scope adapter required for fixed fitting (see dia- 
gram/table). 


PM 8991/04 


Oscilloscope cart allowing the instrument to be 
positioned from 15° down to 70° up. 
Suitable for all Philips oscilloscopes. 


PM 8999 


Oscilloscope stand for benchtop or floor stand- 
ing use, adjustable angle. 


PM 2195/09 Probe Switch Unit 


The PM 2195/09 Probe Switch is a solution to the 
problems which can occur when switching wave- 
forms in typical GPIB systems. It consists of a 4- 
input selector switch and 4 attenuator probes. 
Each probe can be individually adjusted, to ensure 
a bandwidth of 400 MHz (3 dB) with an oscillo- 
scope and input capacitance of less than 10 
pF. The probe switch compact enough to be 
plugged directly to the input of an oscilloscope. A 
maximum of 4 probe switches by a PM 2125 
probe switch driver, via the GPIB. For more 
information see page 383. 


PM 2260/001 Oscilloscope Signal 
Processing Software 


PM 2260 Oscilloscope signal processing soft- 
ware is a package for the PC, consisting of 
software drivers to transfer data from Philips 
DSOs to the PC, and the ASYSTANT™ software 
package for waveform analysis, display and 
storage functions. Processing functions include 
FFT power spectrum, inverse FFT, differentia- 
tion, integration, Blackman window, curve fitting, 
cross correlation and many more. The entire 
package is menu-oriented and requires no pro- 
gramming skill. See page 377. 


PM 3050/55/65/70, 
PM 3335/50/65 8x10 camera, HM/PM 9381 Not possible 


PM 3219, PM 3305 8x10 camera, HM/PM 9381 Plus adapter PM 8972 
PM 3285A/86A, PM 3295A/96A 8x10 camera, HM/PM 9381 Plus adapter PM 8977/00 
PM 3264/66 8x10 camera, HM/PM 9381 Plus adapter PM 8976 


1 Camera, 2 Hood, 3 Spacer body, 4 Adapter, PM 9381 = Camera + hood + spacer body 
HM 9381 = Camera only (1); HM 9382 = Spacer body only (3); HM 9383 = Hood only (2) 


Oscilloscope Hand-held Fixed mounting 


Rackmount Kits 


PM 3050/55/65/70 PM 8969 
PM 3219 PM 8965/03 
PM 3264 PM 8960/03 


PM 3266 PM 8960/03 


PM 3340 PM 8964/401 


482.6 19 


PM 3335/50/65 PM 8969 


PM 2240/001 TestTeam 
PM 2230 Series Instrument 
Driver Software 


PM 2240 TestTeam offers a complete, multiple 
window programming and debugging environ- 
ment for GPIB application programs. It is easy to 
use, as the programmer is guided through the 
package with pull-down windows, pop-up screens 
and a context sensitive help facility. TestTeam 
contains instrument, graphics and optional analy- 
sis libraries, so programming of GPIB instru- 
ments and graphical presentation of data is as 
easy as filling in a screen panel on the PC. 
The debugging facilities of TestTeam include 
syntax checking, breakpoints, single-step exe- 
cution and variable tracing and programs can be 
written in QuickBASIC or C. See page 374. 
The PM 2230 Series is a library of are libraries of 
instrument drivers for most Philips/Fluke GPIB 
instruments, which make programming of these 
instruments as simple as setting the instrument 
via the front panel. All drivers include extensive 
error checking procedures to guarantee the re- 
liability of test results. Drivers are available in 
BASICA/GWBASIC, Microsoft Pascal, Microsoft 
C and QuickBASIC. 


$925 
590 


392 5.43 | 482.6 19 $ 


PM 8155 Digital Pen Plotter $1750 


The PM 8155 full DIN A3 plotter can be linked to 
any DSO in this catalog to give hard copies. With 
eight pen colors, individual traces are easily 
identified. Its large 11 x 17 in./297 x 420 mma 
area can be used for multiple plots. Alternatively, 
the automatic sheet feeder option can be used 
for many smaller individual plots. With a 32 kbyte 
internal buffer data transfer occurs at full speed 
before plotting is complete. This prevents the 
oscilloscope from being restricted by the plot 
speed as with smaller buffers. 


Technical Specifications 


Interface Type: RS-232 or IEEE-488 
Graphics Language: HPGL and Philips GL 
Plotting Area: Max. 11.7 x 16.1 in./297 x 410 
mm (ANSI-B or ISO A3) 

Sheet Feeder: Optional for ANSI-A or ISO A4 
sizes for full specs, see page 465. 
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8920A 


Bench/System Multimeters 


Selection Guide | 


Basic Features Special Features DC Volts AC Volts AC/DC Amp| Ohms, Etc. |_| 


Models 


Basic 90 Day Accuracy, % 
Conductance (Low) >20 MO, 


& 
= 
) 
© 
nn 
= 
re) 
© 

SS 
=~ 
& 

i=) 

=) 
roo) 
iS 

n 
© 

ie) 


Max Number of Digits 
Max Voltage, w/o Probe 


Display 

Autoranging 

Burst Memory 

dB, dBm Readout 
Offset/Relative Ref 
Touch-Hold 

Counter Timer 
Capacitance 
Temperature 
IEEE-488 

RS-232-C 
Parallel/BCD 

Max Resolution, nV 
True-RMS 

Max Resolution, nV 
Frequency Range, Hz 
Max Resolution, nA 
Max Amps, w/o Probe 
Max Resolution, mO* 
Max Resistance, MO. 
Diode Test 


Bench/System Multimeters 


“BPBPPBPPBRPEBRE 
SEO EI E> | 


Bench/Portable Multimeters 


. 100 | 1000 100 | 30k | 100|10.0} 100 | 32 85 
(4) 10 10 | °50k* |. 10.7/'2:0, | tO i20 87 
(4) 100 100 | 50k | 100} 10 | 100 | 20 90 
(4) 100 100 | 50k | 100} 20] 1.0 | 20 90 

(1) ) | (2) 

(1) (2) | (2) 

(1) (2) | (2) 


| = = aes as [sot iam | = ee ae 


Automatic RCL Meter 


pmcoos [4 [eco] = pape ys |m]-[- Ls] -|)-[ = |S be eee eS eee 


(1) Or Manual ranging ¢ Standard 

(2) Will measure dc in ac-dc mode A Optional 

(3) Use 80J-10 or A90 Shunt for up to 10A * Vacuum fluorescent 
(4) Use 80T-H Probe * 1-year accuracy 


(5) With PT 100 Probe 
(6) AC-coupled RMS 
(7) Nine measurement parameters: (D, Q, Rp, Rs, Z, Ls or Lp, Cs or Cp and Cs 2V bias) 


For Handheld Multimeters see page 101. 
For Multimeter Accessories see page 127. 


Note: All products with a PM prefix are designed and 
manufactured by Philips. All other products are 
designed and manufactured by John Fluke Mfg. Co., Inc. 


60 1989 Fluke and Philips Catalog 


Bench/System Multimeters 


8840 Series 


«amp 


Performance 


The 8840 Series has performance you would 
expect in multimeters costing much more. Basic 
dc accuracies to 0.003% and basic ac accura- 
cies to 0.08% at one year are available. See the 
specifications that follow for complete informa- 
tion on measurement ranges and accuracy. 


Closed-Case Calibration 


No internal adjustments are required for cali- 
bration. After you. initiate calibration via a re- 
cessed front panel switch, you are led through a 
software controlled procedure that even double 
checks to ensure that appropriate reference 
inputs have been applied. Calibration can be per- 
formed under front panel or GPIB/IEEE-488* 
control. 


Self Testing 


The 8840 Series automatically performs a digital 

Bs self test each time it is powered up. Additionally, 

welest ae rl rl ri rl rhe mA you can initiate a comprehensive analog and 

Tees *y OOO Wo digital diagnostic self test from the front panel or 
vara at ow Ary Gr aces through the IEEE-488 interface. 


BB40A MuMETER 


Powerful System Capabilities 


Adding the inexpensive IEEE-488 interface 
option to the 8840 Series provides system capa- 
bility which includes complete system control of 
functions, ranges, and reading rates. Front and 
rear panel inputs are switch-selectable from the 
(NSN 6625--01-217-9427) 8840A front panel (and you can sense the status of the 

switch over the bus). Calibration and self-test 
can also be controlled over the bus. 

Powerful yet simple device dependent 
IEEE-488 code allows the 8840 Series DMMs to 
be easily integrated into your system. System 
software written for the 8840A is compatible with 
the 8842A and 8840A/AF. 

The mechanical design also contributes to 
performance and convenience in system appli- 
cations. The 8840A Series’ metal case provides 
EMI shielding to ensure measurement integrity. 
The unit can be mounted in a half-rack slot 
simply by removing the handle, turning the “twist- 
away” rear feet, and bolting on rackmount 
brackets. 

Embodying all these features, the 8840 Series 
DMMs are fully programmable, powerful digital 
multimeters within reach of every system builder. 


(NSN 6625-01-196-0014) 8840A/AF 


Technology 


A monolithic A/D converter uses CMOS IC 
designed to achieve the superb accuracy, speed, 
and reliability of the 8840 Series. 

Analog switch ICs developed by Fluke re- 
place discrete switching devices to create supe- 
rior performance, reliability, and serviceability. 

A voltage reference device similar to that 
found in the Fluke 732A DC Reference Standard 
provides unmatched stability. 

Precision thin film resistor networks estab- 
lish the accuracy and maintain the stability of the 
8840 Series. 


* The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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8842A 


Now You Can Choose The 8840 
Series DMM To Meet Your 
Performance Needs 


8842A: Premium Performance 


The 8842A, top of the 8840 line, delivers all the 
features of the popular 8840A plus new hermeti- 
cally sealed thin film resistors. These resistors 
make possible: 


® Increased measurement power: 
100 nV resolution with a 20 mV range 
1 pA °C resolution with 200 mA range 
100 LQ resolution with a 20Q range 


° Enhanced accuracy in V dc, V ac, Q 
0.003% basic de accuracy at 1 year 
0.08% basic ac accuracy at 1 year 
0.006% basic {2 accuracy at 1 year 


© Extended cal cycles, with 2 year 
specifications 
0.005% basic dc accuracy at 2 years 


® Two year warranty 


8840A: The Original Value Leader 


The original 8840A continues to provide an 
outstanding combination of low price and high 
performance. These features, common to all 
members of the 8840 Series, are responsible for 
the popularity of the 8840A. 


° 0.005% basic de accuracy at 1 year 
* Ease of IEEE-488 system integration 
* Closed case calibration 

® Extensive self test 

® High reliability 

® Vacuum fluorescent display 

® Fluke’s one year warranty applies 


8840A/AF: For Tough Assignments 


The 8840A/AF delivers all of the 8840A capa- 

bilities plus: 

* Expanded environmental envelope 

* Compliance with MIL-T-28800C Type II, Class 
3, Style B 

® True rms ac voltage/current capability is 
standard 

® 1000V rms ac maximum allowable input 

° Enhanced EMI/RFI protection 

° Fluke’s one year warranty applies 


8842A Specifications 


Technical Specifications 


DC Voltage 
Input Characteristics 


Resolution 


Input 
5- 1/2 | 4-1/2* ; 
5-1/2 Digits Resistance 


210,000 MQ 


210,000 MQ 

210,000 MQ 

210,000 MQ 
10 MQ 
10 MQ 


19.9999V 
199.999V 


1000.00V | 10 mV |100 mV 


*4-1/2 digits at the fastest reading rate 


Accuracy 
Normal (S) Reading Rates: +(% of Reading + 
Number of Counts) 


90 Day 1 Year 2 Year 
0.0070+30 | 0.0100+30 } 0.0120+40 
0.0045+3 | 0.0070+3 | 0.0100+4 
0.0025+2 | 0.0030+2 | 0.0050+3 
0.0030+2 | 0.0035+2 | 0.0060+3 


0.0030+2 | 0.0035+2 | 0.0060+3 
0.0035+2 | 0.0045+2 | 0.0070+3 


24 Hour ' 
23£1°C 
0.0050+20 
0.0030+2 
0.0015+2 
0.0015+2 
0.0015+2 
0.0020+2 


’ Relative to calibration standards 
? Within one hour of dc zero, using offset control. 


Medium and Fast Rates: In medium rate, add 2 
counts (20 counts on 20 mV range) to number of 
counts. In fast rate, use two 4-1/2 digit counts (20 
counts on 20 mV range) for the number of counts 


Operating Characteristics 

Temperature Coefficient: >+(0.0006% of Read- 
ing + 0.3 Count) per °C fron 18°C to 0°C and 
28°C to 50°C 

Maximum Input: 1000V dc or peak ac on any 
range 

Noise Rejection: Automatically optimized at 
power-up for 50, 60 or 400 Hz 


Readings/ 
Second ' 


Digital 
Digital 
None 


‘Reading rate with internal trigger and 60 Hz power line 
frequency. See "Reading Rates" for more detail. 

2Normal Mode Rejection Ratio, at 50 or 60 Hz+ 0.1%. 
The NMRR for 400 Hz+ 0.1% is 85 aB in S rate and 35 
aB in M rate. 

Common Mode Rejection Ratio at 50 or 60 Hz+ 0.1%, 
with 1 kQ in series with either lead. The CMRR is >140 
dB at dc for all reading rates. 

420 volts or 2 times Full Scale whichever is greater, not 
to exceed 1000V. 

*Reading rate —.31 rdg/sec. in the 20 mV, 20Q, 200 mA 
dc ranges. 

®Reading rate — 1.25 rdg/sec. in the 20mV, 20, 200 mA 

de ranges 


True-RMS AC Voltage Option (-09) 
Input Characteristics 


5-1/2 | 4-1/2 
Digits | Digits 


199.999 mV 
1.99999V 
19.9999V 
199.999V 
700.00V 


*4-1/2 digits at the fastest reading rate 


Accuracy 
Normal (S) Reading Rates: +(% of Reading + 
Number of Counts) for sineware inputs >10,000 


counts' (5% of range) 
Freq 24Hour2| 90 Day 2 Year 

20-45 1.24100 | 1.2+100 1.2+100 

45-200 0.3+100 | 0.35+100 0.5+100 
200-20k 
(200 mV) 
(2-200V) 
(700V) 
20-50k 


1 Year 
23 +5°C 
1.2+100 
0.4+100 


0.08+100 
0.07+80 
0.08+100 
0.19+150 


0.20+100 
0.15+80 
0.20+100 
0.25+250 


0.06+100 
0.05+80 
0.06+100 
0.154120 


0.10+100 
0.80+80 

0.10+100 

0.21+200 


‘For sinewave inputs between 1000 and 10,000 
counts, add to Number of Counts 100 counts for 
frequencies 20 Hz to 20 kHz t, 200 counts for 20 kHz 
to 50 kHz, and 500 counts for 50 kHz to 100 kHz. 
?Relative to calibration standard. 


Medium and Fast Rates: In medium rate, add 
50 counts to number of counts. In fast rate the 
specifications apply for sinewave inputs > 1000 
4-1/2 digit counts and >100 Hz 

Nonsinusoidal Inputs: For nonsinusoidal in- 
puts 210,000 counts with frequency compo- 
nents <100 kHz, add the following % of reading 
to the accuracy specifications. 


Fundamental 
20 Hz to 45 Hz & 


Operating Characteristics 

Maximum Input: 700V rms, 1000V peak or 2 x 
10’ Volts-Hertz product (whichever is less) for 
any range 

Temperature Coefficient: +(% of Reading + 
Number of Counts) per °C, 0°C to 18°C and 
28°C to 50°C 


Forts | Frequency in Hertz 
210,000 counts | 0.019+9 | 0.021+9 | 0.027+10 
21,000 counts 0.019+12 | 0.021415 | 0.027+21 
Common Mode Rejction: >60 dB at 50 or 60Hz 
with 1 kQ in either lead 
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Current 
Input Characteristics 


a Full Scale 
ange | 5-1/2 Digits | 5-1/2 Digits | 4-1/2 Digit ' 

200 mA 2| 199.999 mA 1A 10 A 

2000 mA | 1999.99mA}] 10pA 100 pA 


' 4-1/2 digits at the fastest reading rate 
2 200 mA range is dc only 


DC Accuracy 
Normal (S) Reading Rate: +(% of Reading + 


Number of Counts) 
1 Yea 
0.05+40 


90 Days 
23 +5°C 


0.04+40 


2 Years 
23 +5°C 


0.08+40 


0.04+4 
0.144 


0.05+4 
0.1+4 


0.08+4 
0.15+4 


Medium and Fast Rates: In medium reading 
rate, add 2 counts (20 counts on 20 mA range) 
to number of counts. In fast reading rate, use two 
4-1/2 digit counts (20 counts on 200 mA range) 
for number of counts 

AC Accuracy: (Requires Option -09) 

Normal (S) Reading Rate: +(% of Reading + 


Number of Counts) 23° + 5°C, for sinewave 
inputs 210,000 counts 


Frequency in Hertz 


Time 


[20-45 [45-100 700-5K— 
One Year 2.0 + 200 0.5 + 200 0.4 + 200 
Two Years | 3.0+300 | 0.7+300 | 0.6+300 


* Typically 20 kHz 


_ Medium and Fast Reading Rates: In medium 
reading rate, add 50 counts to number of counts. 
In fast reading rate, for sinewave inputs >1000 
4-1/2 digit counts and frequencies >100 Hz, the 
accuracy is + (0.2 % of reading + 30 counts) 
Nonsinusoidal Inputs: For nonsinusoidal 
inputs 210,000 counts with frequency compo- 
nents <100 kHz, add the following % of reading 
to the accuracy specifications 


Frequency _[+01015| 151020] 201030 

45 Hz to 5 kHz 0.05 0.15 0.3 
20 Hz to 45 Hz 0.2 0.7 HES 
Operating Characteristics 

Temperature Coefficient: Less than 0.1 x accu- 
racy specifications per °C from 0°C to 18°C and 
28°C to 50°C 

Maximum Input: 2A dc or rms ac. Protected 
with 2A, 250V fuse accessible at front panel, and 
internal 3A, 600V fuse 


Burden Voltage: 1V dc or rms ac typical at full 
scale 
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Resistance 
Input Characteristics 


Full Current 


Scale 5-1/2 | 4-1/2' 
Digits | Unknown 


5-1/2 Digits | Digits 


199.9990 


1.99999 kQ2 
19.9999 kQ 
199.999 kQ 
2000 kQ} 1999.99 kQ 
19.9999 MQ 


' 4-1/2 digits at the fastest reading rate 
2 4-wire ohms only 


Accuracy 
Normal (S) Reading Rate: + (% of Reading + 


Number of Counts)’ 
1 Year 2 Year 
23):5°Cs| 235°C 


0.015+40 
0.012+4 
0.010+3 
0.010+3 
0.012+3 
0.030+3 
0.050+4 


24 Hour? 
23 +1°C 
0.007+30 
0.0040+3 
0.0025+2 
0.0025+2 
0.0025+2 
0.023+3 
0.023+3 


90 Day 
23 +5°C 


Range 


' Within one hour of ohms zero, using offset control 
? Relative to calibration standards 
3 4-wire ohms only 


Medium and Fast Reading Rates: In medium 
rate, add 2 counts to the number of counts for the 
2002 through 200 kQ ranges, 3 counts for the 
2000 kQ and 20 MQ ranges, and 20 counts for 
the 20Q range. In fast reading rate, use three 
4-1/2 digit for the number of counts for the 200Q 
range, 20 4-1/2 digit counts for the 20Q range, 
and two 4-1/2 digit for all other ranges 


Operating Characteristics 

Temperature Coefficient: Less than 0.1 x accu- 
racy specification per °C from 0°C to 18°C and 
28°C to 50°C 

Measurement Configuration: 2-wire or 4-wire 
(20Q range is 4-wire only) 

Open Circuit Voltage: Less than 6.5V on the 
20 through 200 kQ ranges. Less than 13V on 
the 2000 kQ and 20 MQ ranges 

Input Protection: To 300V rms 


Reading Rates and Ranging 


Reading Rates With Internal Trigger (readings 
2.08 (.262) (.312) 2.38 (.302) 
2 In the 20 mV, 20, and 200 mA ranges. The 8842A 


per second): 
16.7 (1.042) | 20 (1.252) 19.0 (1.192) 
does not autorange down into these ranges. To access 


ate Power Line Frequency ' 

S 

M 

iP 100 100 100 
these ranges, select the specific range, from the front 


nr 400 Hz 
' Sensed automatically at power-up. 
panel or over the bus 


IEEE-488 Interface Option (-05) 


Option allows complete control and data output 
capability, and supports the following interface 
function subsets: SH1, AH1, T5, L4, SR1, RL1, 
DC1, CT1, E1, PPO and CO 


General Specifications 


Common Mode Voltage: 1000V dc or peak ac, 
or 700V rms ac from any input to earth ground 
Temperature Range: 0°C to 50°C operating; 
-40°C to 70°C storage 

Humidity Range: 80% RH from 0 to 35°C; 70% 
to 50°C 

Warmup Time: 1 hour to rated specifications 
Power: 100, 120, 220, or 240V ac +10% (250V 
ac maximum), switch-selectable at rear panel; 
50, 60, or 400 Hz, automatically sensed at power 
up; 20 VA maximum 

Vibration: Meets requirements of MIL-T- 
288000C for Type III, Class 3, Style E equipment 
Safety: ANS! C39.5 and IEC 348, Class | and 
VDE 0411 Marks License 

Size: 8.9 cm H x 21.6 cm W x 37.1 cm D (3.5 in 
x 8.5 in x 14.6 in) 

Weight: Net, 3.4 kg (7.5 lb); shipping 5 kg (11 Ib) 
Warranty Period: Two years 

Included: Line cord, test leads, Instruction/Serv- 
ice Manual, IEEE-488 Quick Reference Guide, 
instrument performance verificaiton record and 
serialized and dated calibration sheet 


Ordering Information 


Models January 1989 prices 
8842A* Basic Digital Multimeter 

(DGC ONY mets Bk sims acme cet $995 
8842A/05 w/IEEE-488 Interface............. 1145 


8842A/09 w/AC Measurement Capability 1245 
8842A/059 w/IEEE-488 I/F and 


AC Measurement ............::ccccceeesseeeeees 1395 
*Option /09 or /059 needed to measure ac 
Options (for 8842A) 

-05K* IEEE-488 Interface Kit ................. 170 
-O9K* True-RMS AC Kit .............0 eee 270 


“Required recalibration 


Accessories (Also see page 127) 
Y8834 Single Rack Mount Kit Offset...... 65 


Y8835 Dual Rack Mount Kit ................... 100 
Y8021 1m IEEE-488 Shielded Cable ..... 130 
Y8022 2m IEEE-488 Shielded Cable ..... 145 
Y8023 4m IEEE-488 Shielded Cable ..... 155 


Y8077 Four Terminal Short ................... 30 
A90 6-Range Current Shunt .................. 
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8840A 


8840A Specifications 


Technical Specifications 


DC Voltage 
Input Characteristics 


| Resolution | 
3 Input 
2 te ng he Resistance 
210,000 MQ 
210,000 MQ 
19.9999V >10,000 MQ 
199.999V 10 MQ 
1000.00V }10mV|100 mV; 10MQ 
*4-1/2 digits at the fastest reading rate 
Accuracy 


Normal (S) Reading Rates: +(% of Reading + 
Number of Counts) 


90 Day 
23 +5°C 
0.007+4 
0.004+3 
0.005+3 
0.005+3 
0.005+3 


Relative to calibration standards 
2Using Offset control 


0.008+4 
0.005+3 
0.006+3 
0.006+3 
0.007+3 


0.003+3 


0.002+2 
0.002+2 
0.002+2 
0.003+2 


Medium and Fast Rates: In medium rate, add 2 
counts. In fast rate, use two 4-1/2 digit counts 


Operating Characteristics 

Temperature Coefficient: >+(0.0006% of Read- 
ing + 0.3 Count) per °C from 18°C to 0°C and 
28°C to 50°C 

Maximum Input: 1000V dc or peak ac on any 
range 

Noise Rejection: Automatically optimized at 
power-up for 50, 60 or 400 Hz 


Readings/ 
Second ' 


Digital 
Digital 
None 


'Reading rate with internal trigger and 60 Hz power line 
frequency. See "Reading Rates" for more detail. 

2Normal Mode Rejection Ratio, at 50 or 60 Hz+ 0.1%. 
The NMAR for 400 Hz+ 0.1% is 85 dB in S rate and 35 
dB in M rate. 

%Common Mode Rejection Ratio at 50 or 60 Hz+ 0.1%, 
with 1 kQ in series with either lead. The CMRR is >140 
dB at dc for all reading rates. 

420 volts or 2 times Full Scale whichever is greater, not 
to exceed 1000V. 


True-RMS AC Voltage Option (-09) 
Input Characteristics 


Resolution 


Input 
5-1/2 | 4-1/2* ‘ 


19.9999V 
199.999V 
700.00V 


10 mV} 100 mV 
*4-1/2 digits at the fastest reading rate 


Accuracy 

Normal (S) Reading Rates: +(% of Reading + 
Number of Counts) for sinewave inputs =>10,000 
counts ' (5% of range) 


24 Hour ' 90 Day 
Range 23+1°C | 23+5°C 


1.2+100 1.2+100 1.2+100 
0.3+100 0.35+100 0.4+100 
0.07+100 0.14+100 | 0.16+100 
0.15+120 0.19+150 | 0.21+200 


0.4+300 0.5+300 0.5+400 


'For sinewave inputs between 1000 and 10,000 counts, 
‘add to Number of Counts 100 counts for frequencies 20 
“Hz to 20 kHz, 200 counts for 20 kHz to 50 kHz, and 500 
“counts for 50 kHz to 100 kHz. 

?Relative to calibration standards 


Medium and Fast Rates: In medium rate, add 
50 counts to number of counts. In fast rate the 
specifications apply for sinewave inputs >1000 
4-1/2 digit counts and >100 Hz 


Operating Characteristics 

Temperature Coefficient: +(% of Reading + 
Number of Counts) per °C, 0°C to 18°C and 
28°C to 50°C 


Fortnputs aaa Frequency in Hertz 


| 20k-50k | 50k-100k 

210,000 counts | 0.019 +9 gees 021 +9 | 0.027 +10 
21,000 counts | 0.019 +12] 0.021415] 0.027 +21 
Nonsinusoidal Inputs: For nonsinusoidal in- 
puts 210,000 counts with frequency conponents 


<100 kHz, add the following % of reading to the 
accuracy specifications. 


Fundamental 


Frequency 1.0 to 1.5* |1.5 to 2.0 |2.0 to 3.0 


45 Hz to 20 kHz 


20 Hz to 45 Hz & 
20 kHz to 50 kHz 


*Crest Factor 


Maximum Input: 700V rms, 1000V peak or 2 x 
107 Volts-Hertz product (whichever is less) for 
any range 

Common Mode Rejection: >60 dB at 50 or 
60Hz with 1 kQ in either lead 


Current 
Input Characteristics 


Full Scale 
Range | 5.1/2 Digits | 5-1/2 Digits | 4-1/2 Digit * 
2000 mA |1999.99mA| 10yA 100 pA 


*4-1/2 digits at the fastest reading rate 


DC Accuracy 
Normal (S) Reading Rate: +(% of Reading + 
Number of Counts) 


<1A 0.04 +4 0.05 +4 

>1A 0.1 +4 0.1 +4 
Medium and Fast Rates: In medium reading 
rate, add 2 counts (20 counts on 20 mA range) 
to number of counts. In fast reading rate, use two 
4-1/2 digit counts (20 counts on 200 mA range) 
for number of counts 

AC Accuracy: (Requires Option -09) 

Normal (S) Reading Rate: +(% of Reading + 


Number of Counts) 23° +5°C, for sinewave in- 
puts =10,000 counts 


*Typically 20 kHz 


Medium and Fast Reading Rates: In medium 
reading rate, add 50 counts to number of counts. 
In fast reading rate, for sinewave inputs 21000 
4-1/2 digit counts and frequencies >100 Hz, the 
accuracy is +(0.2% of reading + 30 counts) 
Operating Characteristics 

Temperature Coefficient: Less than 0.1 x accu- 
racy specifications per °C from 0°C to 18°C and 
28°C to 50°C 

Maximum Input: 2A dc or rms ac. Protected 
with 2A, 250V fuse accessible at front panel, and 
internal 3A, 600V fuse 

Burden Voltage: 1V dc or rms ac typical at full 
scale 


Resistance 
Input Characteristics 


Full Current 


Scale 5-1/2 | 4-1/2* | Through 
5-1/2 Digits | Digits | Digits | Unknown 


199.9990 


1.99999 kQ 
19.9999 kQ 
199.999 kQ 
2000 kQ2} 1999.99 kQ 
19.9999 MQ 


*4-1/2 digits at the fastest reading rate 
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Bench/System Multimeters 


8840A & 8840A/AF 


Accuracy 
Normal (S) Reading Rate: + (% of Reading + 


Number of Counts)! 
24 Hour ? 90 Day 
Range 23 +5°C 
0.011+4 


1 Year 
23 +5°C 
0.014+4 


23 +1°C 
0.004+3 


0.0028+2 0.01+3 0.013+3 
0.0028+2 0.01+3 0.013+3 
0.0028+2 0.01+3 0.013+3 
0.023+3 0.027+3 0.028+3 
0.023+3 0.043+4 0.044+4 


‘Using Offset control 
?Relative to calibration standards 


Medium and Fast Reading Rates: In medium 
rate, add to the number of counts 2 counts for the 
2002 through 200 kQ ranges and 3 counts for 
the 2000 kQ and 20 MQ ranges. In fast reading 
rate, use for the number of counts three 4-1/2 
digit counts for the 200Q range and two 4-1/2 
digit counts 


Operating Characteristics 

Temperature Coefficient: Less than 0.1 x accu- 
racy specification per °C from 0°C to 18°C and 
28°C to 50°C 

Measurement Configuration: 2-wire or 4-wire 
Open Circuit Voltage: Less than 6.5V on the 
20Q through 200 kQ ranges. Less than 13V on 
the 2000 kQ and 20 MQ ranges 

Input Protection: To 300V rms 


Reading Rates 


Reading Rates With Internal Trigger (readings 
per second): 


Fate Power Line Frequency* 


2.38 


2.08 


'Sensed automatically at power-up. 


IEEE-488 Interface Option (-05) 


Option allows complete control and data output 
capability, and supports the following interface 
function subsets: SH1, AH1, T5, L4, SR1, RL1, 
DC1, DT1, E1, PPO and CO 


General Specifications 


Common Mode Voltage: 1000V dc or peak ac, 
or 700V rms ac from any input to earth ground 
Temperature Range: 0°C to 50°C operating; 
-40°C to 70°C storage 

Humidity Range: 80% RH from 0 to 35°C; 70% 
to 50°C 

Warmup Time: 1 hour to rated specifications 
Power: 100, 120, 220, or 240V ac +10% (250V 
ac maximum), switch-selectable at rear panel; 
50, 60, or 400 Hz, automatically sensed at power 
up; 20 VA maximum 

Vibration: Meetsrequirements of MIL-T-28800C 
for Type Ill, Class 3, Style E equipment 
Safety: ANSI C39.5 and IEC 348, Class | and 
VDE 0411 Marks License 
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Size: 8.9 cm H x 21.6 cm W x 37.1 cm D (3.5 in 
X 8.5 in x 14.6 in) 

Weight: Net, 3.4 kg (7.5 Ib); shipping 5 kg (11 Ib) 
Warranty Period: One year 

Included: Line cord, test leads, Instruction/Serv- 
ice Manual, IEEE-488 Quick Reference Guide, 
instrument performance verification record and 
serialized/dated calibration certification sheet 


Ordering Information 


Models January 1989 prices 
8840A* Basic Digital Multimeter 

(DG Ton ly) See ees ee ae be ete $795 
8840A/05 w/IEEE-488 Interface ............. 945 


8840A/09 w/AC Measurement Capability 990 
8840A/059 w/IEEE-488 I/F and 


AC Measurements ............cccccscccceesseeeees 1140 
*Option /09 or /059 needed to measure ac 
Options (for 8840A) 

-05K* Field Installable IEEE-488 
Interiace Kit << eis ate eat netacec eee 170 
-09K* Field Installable True-RMS AC .... 205 


*Requires recalibration 


Accessories (Also see page 127) 


8840A/AF Specifications 


Technical Specifications 


DC Voltage 
Input 
Resistance 


Input Characteristics 
210,000 MQ 


Full 
Range Scale 
5-1/2 Digits 
210,000 MQ 


5-1/2| 4-1/2* 
Digits] Digits 
200 mV | 199.999 mV 
210,000 MQ 


1.9999V 
19.9999V 

10 MQ 
10 MQ 


199.999V 
1000.00V 


10 mV | 100 mV 


*4-1/2 digits at the fastest reading rate 


Accuracy 
Normal (S) Reading Rates: +(% of Reading + 


Number of Counts) 
1 Year 
23 +5°C 


24 Hour ' 
0.008+4 


23 +1°C 
0.003+3 
0.005+3 
0.006+3 
0.006+3 
0.007+3 


90 Day 
23 +5°C 
0.007+4 
0.004+3 
0.005+3 
0.005+3 
0.005+3 


‘Relative to calibration standards 
2Using Offset control 


0.002+2 
0.002+2 
0.002+2 
0.003+2 


Medium and Fast Rates: In medium rate, add 2 
counts. In fast rate, use two 4-1/2 digit counts 


Operating Characteristics 

Temperature Coefficient: >+(0.0006% of Read- 
ing + 0.3 Count) per °C fron 18°C to 0°C and 
28°C to 50°C 

Maximum Input: 1000V dc or peak ac on any 
range 

Noise Rejection: Automatically optimized at 
power-up for 50, 60 or 400 Hz 


Peak 
Filter NM |CMRR: 
Signal 


Digital 
Digital 


Readings/ 
Second ' 


' Reading rate with internal trigger and 60 Hz power line 
frequency. See "Reading Rates" for more detail. 

? Normal Mode Rejection Ratio, at 50 or 60 Hz+ 0.1%. 
The NMAR for 400 Hz+ 0.1% is 85 dB in S rate and 35 
dB in M rate. 

3Common Mode Rejection Ratio at 50 or 60 Hz+ 0.1%, 
with 1 kQ in series with either lead. The CMAR is >140 
dB at dc for all reading rates. 

#20 volts or 2 times Full Scale whichever is greater, not 
to exceed 1000V. 


True-RMS AC Voltage 
Input Characteristics 


ange caie = z * : 
5-1/2 Digits Resistance 
V 


200 mV | 199.999 mV 
2 


1 MQ 
1.99999V shunted 
19.9999V by 
199.999V >100 pF 
700.00V |10 mV/100 mv 


*4-1/2 digits at the fastest reading rate 


Accuracy 

Normal (S) Reading Rates: +(% of Reading + 
Number of Counts) for sinewave inputs 25% of 
range (10,000 counts’) 


1.2+100 
0.4+100 
0.16+100 


1.2+100 
0.35+100 
0.14+100 
0.19+150 | 0.21+200 
0.5+300 0.5+400 


‘For sinewave inputs between 1000 and 10,000 counts, 
add to Number of Counts 100 counts for frequencies 20 
Hz to 20 kHz, 200 counts for 20 kHz to 50 kHz, and 500 
counts for 50 kHz to 100 kHz. 

? Relative to calibration standards 


1.2+100 


0.3+100 
0.07+100 
0.15+120 
0.4+300 


Medium and Fast Rates: In medium rate, add 
50 counts to number of counts. In fast rate the 
specifications apply for sinewave inputs =1000 
4-1/2 digit counts and >100 Hz 
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8840A/AF 


Operating Characteristics 

Temperature Coefficient: +(% of Reading + 
Number of Counts) per °C, 0°C to 18°C and 
28°C to 50°C 


Frequency in Hertz 


20k-20k | 20k-50k | 50k-100k 
0.019+9 |0.021+9 | 0.027+10 
0.019+12 | 0.021+15 | 0.027+21 


For Inputs 


>10,000 counts 
>1,000 counits 


Nonsinusoidal Inputs: For nonsinusoidal in- 
puts >10,000 counts with frequency components 
<100 kHz, add the following % of reading to the 
accuracy specifications. 


Fundamental 


1.0 to 1.5* |1.5 to 2.0 | 2.0 to 3.0 
Frequency 


45 Hz to 20 kHz 


20 Hz to 45 Hz & 
20 kHz to 50 kHz 


*Crest Factor 


Maximum Input: 1000V rms or 2 x 10’ Volts- 
Hertz product (whichever is less) for any range 
Common Mode Rejection: >60 dB at 50 or 
60 Hz with 1 kQ in either lead 


Current 
Input Characteristics 


t Full Scale 
ange | 5-1/2 Digits | 5-1/2 Digits | 4-1/2 Digit * 
2000mA |1999.99mMA] 10HA 100A 


*4-1/2 digits at the fastest reading rate 


DC Accuracy 
Normal (S) Reading Rate: +(% of Reading + 
Number of Counts) 


90 Days 23+5°C | 1 Year 23+5°C 
<1A 0.04+4 0.05+4 

>1A 0.1+4 0.1+4 
Medium and Fast Rates: In medium reading 
rate, add 2 counts (20 counts on 20 mA range) to 
number of counts. In fast reading rate, use two 
4-1/2 digit counts (20 counts on 200 mA range) 
for number of counts 


AC Accuracy 

Normal (S) Reading Rate: +(% of Reading + 
Number of Counts) 23°+5°C, for sinewave in- 
puts =>10,000 counts 


Frequency in Hertz 


Time 


2.0+200 0.5+200 0.4+200 


* Typically 20 kHz 


Medium and Fast Reading Rates: In medium 
reading rate, add 50 counts to number of counts. 
In fast reading rate, for sinewave inputs 21000 
4-1/2 digit counts and frequencies >100 Hz, the 
accuracy is +(0.2% of reading + 30 counts) 
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Operating Characteristics 

Temperature Coefficient: Less than 0.1 x accu- 
racy specifications per °C from 0°C to 18°C and 
28°C to 50°C 

Maximum Input: 2A dc or rms ac. Protected 
with 2A, 250V fuse accessible at front panel, and 
internal 3A, 600V fuse 

Burden Voltage: 1V dc or rms ac typical at full 
scale 


Resistance 
Input Characteristics 


Full 


Current 
Scale 5-1/2 | 4-1/2° | Through 
5-1/2 Digits | Digits | Digits |Unknown 


199.9990 
1.99999 kQ 
19.9999 kQ | 100 mQ 
199.999 kQ 


‘4-1/2 digits at the fastest reading rate 


Accuracy 
Normal (S) Reading Rate: + (% of Reading + 
Number of Counts)’ 


24 Hour ? 
23 +1°C 
0.004+3 
0.0028+2 
0.0028+2 
0.0028+2 
0.023+3 
0.023+3 


‘Using Offset control 
Relative to calibration standards 


90 Day 
23 +5°C 
0.011+4 
0.01+3 
0.01+3 
0.01+3 
0.027+3 
0.043+4 


1 Year 
23 +5°C 
0.014+4 
0.013+3 
0.013+3 
0.013+3 
0.028+3 
0.044+4 


Range 


Medium and Fast Reading Rates: In medium 
rate, add to the number of counts 2 counts for 
the 200Q through 200 kQ ranges and 3 counts 
for the 2000 kQ and 20 MQ ranges. In fast 
reading rate, use for the number of counts three 
4-1/2 digit counts for the 200Q range and two 
4-1/2 digit counts 


Operating Characteristics 

Temperature Coefficient: Less than 0.1 x accu- 
racy specification per °C from 0°C to 18°C and 
28°C to 50°C 

Measurement Configuration: 2-wire or 4-wire 
Open Circuit Voltage: Less than 6.5V on the 
20Q through 200 kQ ranges. Less than 13V on 
the 2000 kQ and 20 MQ ranges 

Input Protection: To 300V rms 


Reading Rates 


Reading Rates With Internal Trigger (read- 
ings per second): 


’Sensed automatically at power-up. 


IEEE-488 Interface Option (-05) 


Option allows complete control and data output 
capability, and supports the following interface 
function subsets: SH1, AH1, 15, L4, SR1, RL1, 
DC1, DT1, E1, PPO and CO 


General Specifications 


Common Mode Voltage: 1000V dc or peak ac, 
or 700V rms ac from any input to earth ground 
Temperature Range: 0°C to 55°C operating; 
-62°C to 85°C storage 

Humidity Range: 95% RH, +5% to 0% 

EMI: Complies with CE01, CE03, CS01, CS02, 
CS06, and REO2 as specified in MIL-STD-461 
Altitude: 4,500m (15,000 ft) operating; 12,000m 
(40,000 ft) non-operating 

Warmup Time: 1 hour to rated specifications 
Power: 100, 120, 220, or 240V ac +10% (250V 
ac maximum), switch-selectable at rear panel; 
50, 60, or 400 Hz, automatically sensed at 
power up; 20 VA maximum 

Vibration: Meetsrequirements of MIL-T-28800C 
for Type Ill, Class 3, Style E equipment 
Safety: ANSI C39.5 and IEC 348, Class | and 
VDE 0411 Marks License 

Size: 8.9cmH x 21.6 cm W x 37.1 cm D (3.47 in 
x 8.5 in x 14.6 in) 

Weight: Net, 3.4 kg (7.5 lb); shipping 5 kg (11 Ib) 
Warranty Period: One year 

Included: Line cord, test leads, Instruction/Serv- 
ice Manual, IEEE-488 Quick Reference Guide, 
(with Option -05 only), instrument performance 
verificaiton record and serialized/dated calibra- 
tion certification sheet 


Ordering Information 


Model January 1989 prices 
8840A/AF* Digital Multimeter ................ $1350 


Options (for 8840A/AF) 


-05 IEEE-488 Interface .................002cc0eee 150 
-05K Field Installable IEEE-488 
Interface’ Kit 423.2005 eee 170 
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PM 2525 Measurement Center 


The PM 2525 is a very high specification in- 
strument, offering a full range of standard DMM 
measurement features plus a range of unique 
extra functions, making it a complete “measure- 
ment center.” 

Besides standard functions such as 8 current, 
5 voltage and 7 resistance ranges, the PM 2525 
also has the additional features of measurement 
of frequency, time, temperature, capacitance, 
dB and continuity. 

For precision measurements the PM 2525 
includes a 21,000 count facility plus a high reso- 
lution mode of 210,000 counts. This gives a 
resolution down to 1p.V for Vdc; 100 pA for ac 
and de current; 10 mohm for resistance; and 1 
pF for capacitance. 


Bench, Battery or System Versions 


The PM 2525 is available in five versions cov- 
ering most applications: 
1. Basic benchtop model: For use in labora- 
tory, workshop and production environments. 
2. Battery model: For field use. Rechargeable 
battery for 5 hrs operation included. 


PM 2525 


3. Instrument with an analog output: For 
analog registration of the results. 

4. GPIB/IEEE-488* interface version: For op- 
eration with IEEE systems. 

5. RS-232 instrument: For operation with a 
computer. 


The last two interface versions allow remote 
control of all instrument settings and download- 
ing of measured values to a computer or system 
controller. These versions are supplied with 
special interface software which has the same 
command structure, in plain English, used by 
Philips system multimeters. Meters with an inter- 
face also have an additional high speed mode 
which provides 3-1/2 digit Vdc measurements at 
a rate of approximately 12 measurements/sec. 


Current Measurement with Low 
Voltage Drop 

For measurements up to 1 mA the PM 2525 is 
equipped with a unique current-compensation 
system that virtually eliminates voltage drops 
across the meter input, eliminating a common 
source of significant errors in low current meas- 
urements. 


* The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 


RS-232 


More Functions, More Value 


VDC 

VAC 

VTrms 
Vpeak 

IDC 

IAC 

R (2-wire) 

R (4-wire) 
Hz 
Capacitance 
Time 
Temperature 
Diode 

dBm 


Aoranwaoaohran 


a 


Trend Display with an Analog 
Bargraph 

The PM 2525 has an analog bargraph display 
for optimal presentation of signal trends and 
precision detection of peak, through or null value, 
which is particularly valuable for peak tuning of 
communication equipment, for example. The 
rotating bargraph indicator on the LCD display 
steps in proportion to the voltage trend. With a5V 
signal, the resolution is 0.01V per step, much 
higher than can normally be achieved with con- 
ventional analog multimeters. 


HIGHER 


STABLE 


LOWER 


LOWER 


ZERO 
HIGHER 


200 OHM 
11...200 OHM 
10 OHM 


Relative Measurements 


Adjustments are easily made by presetting a 
value as a reference zero by asingle touch of the 
zero-set button. Deviation, positive or negative 
from the set zero, is then immediately and clearly 
displayed. Also the bargraph function can be 
used in the same way so that the bargraph then 
acts as a very sensitive minus-null-plus indica- 
tor. 
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Overload Protection 


The PM 2525 also includes comprehensive 
overload protection. All voltage ranges can handle 
peak transients of up to 2.5 kV without damage, 
while all other ranges are protected against 
accidental connection to normal power supplies. 
The instrument is electronically protected on 
current ranges up to 1 mA and by a fuse for the 
10 mA and 100 mA ranges. The 1A and 10A 
ranges have a separate input socket. 


Fast Result with MIN/MAX, Peak- 
Peak, dBm 


A number of special measuring capabilities not 
only makes measurement easier but allows the 
user to reach conclusions faster. For practically 
all measurements the MIN/MAX function can be 
switched in. This function displays the maximum 
and minimum reading over a given period, for all 
measurement functions. Volt peak-peak gives 
the instant peak voltage. A selection can be 
made for positive, negative or peak-to-peak 
values. So, too, can adjustments be made more 
easily by using the dBm function. 

For both current and voltage, the measure- 
ment can be read in dBm’s. And, since the 
reference resistance can be easily selected as 
well, levels can be quickly compared to a known 
reference. 


Choice of AC- or DC-Coupled True 
RMS Measurements 


For accurate measurements of AC and AC + 
DC signal components regardless of the wave- 
form. 


DC coupled 


True RMS measurements are only possible 
with DC coupling since the DC component is an 
important part of the total signal energy. But AC 
coupling is essential for accurate measurements 
of AC components on large DC signals. The PM 
2525’s RMS measurement function always gives 
accurate RMS readings in both AC- and DC- 
coupled modes and even with highly distorted 
signal waveforms. 


Accurate Measurement of Peak 
Values 


Direct measurement of positive, negative and 
peak-to-peak values. 


Vpeak (+) 


Vpeak-peak 


This function is valuable for measuring ignition 
or discharge voltages, as well as for measuring 
crosstalk between lines, and in electronic circuit 
design. In combination with Min./Max. mode, the 
Veax function allows the peak value of distur- 
bances on a signal to be measured over an 
extended monitoring period. 


Convenient Min/Max Measurements 


For minimum and maximum values over ex- 
tended monitoring periods. 


MAX 


MIN 


Min./Max. level monitoring throughout the du- 
ration of a measurement is easy and convenient 
with the PM 2525. Measured Min./Max. values 
are stored until replaced by lower or higher 
values, and can be recalled and displayed at any 
time. 

This function is useful to measure low-fre- 
quency signals (in order of 1 Hz), when the 
maximum and minimum values can be readout 
within a few seconds. It also allows highest and 
lowest temperature values over extended peri- 
ods to be measured simply and conveniently. 


Time and Frequency Measurements 


Extra versatility through high-resolutions time 
and frequency functions. 


One of the PM 2525’s extra measuring capa- 
bilities is a useful time function with a range of up 
to 100,000s and a maximum resolution of 10 us. 
Freely programmable start and stop edges enable 
all periods and pulse width measurements to be 
made in a repetitive or single trigger mode. Two 
different frequency measurements are possible. 
In the normal mode there is a resolution of 1 Hz, 
but in the ‘High resolution’ mode a resolution of 
0.1 Hz can be achieved. Maximum frequency is 
20 MHz. 


Capacitance Measurements 


For measuring unknown devices or lead ca- 
pacitances. 


The PM 2525’s capacitance function is un- 
matched in its class. The capacitance of any 
unknown device, or even of PCB tracks, can be 
measured directly in a wide range from 20 nF 
right up to 200 uF, down to a resolution of 1 pF. 
High noise immunity ensures stable readings at 
all times, even when using normal DMM test 
leads, thereby eliminating the need for special 
guarded leads. Cable capacitance can even be 
compensated using the zero-set function. 


Simple Zero-Setting for Relative 
Measurements 


Direct measurement of tolerances or devia- 
tions from any preset value. 


RELATIVE 
MEASURE 


Zero-setting to use any value for relative refer- 
ence measurements is done simply with the PM 
2525, simply by pressing the ZERO button. This 
principle allows tolerance measurements, or com- 
ponent deviations from specified values, to be 
measured directly, and eliminates the need to 
make all measurements as absolute values. 
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Direct dB Read-Out 


AC and DC voltages shown as dB values to 
any zero reference level. And with user program- 
mable reference resistance. 


This function allows VAC and VDC measure- 
ments to be read-out directly as dB values, 
saving time-consuming calculations. dB meas- 
urements are made against an absolute or se- 
lectable zero reference level. It is also possible to 
program a different reference resistance. 

Direct dB read-outs are essential for measure- 
ments on amplifier gains and losses, or on com- 
munications equipment. The dB function can 
also be used in conjunction with the zero-set 
mode for ‘end-to-end’ amplifiers measurements. 


Simple Command Structure 


The PM 2525 can be used within a system via 
its IEEE-488 bus interface. In such a system, 
procedures are programmed using a simple 
command structure which eliminates complex 
codes by using straight-forward English state- 
ments. 

To ease communication with both user and 
computer, the PM 2525 accepts numeric rang- 
ing values in either decimal or exponential nota- 
tion, and automatically rounds-off to the correct 
range. To overcome the often lengthy and com- 
plex task of splitting the numerical data from the 
Output string, the PM 2525 has an “OUT N” 
command by which only the numeric value is 
transferred. 


Closed-Case, Electronic 
Calibration 


The PM 2525 can be electronically calibrated 
and tested without opening the case, if the unit is 
equipped with an IEEE-488 or RS 232 interface. 
This function offers substantial time and cost 
Savings and ensures that measurements are 
always made at optimum accuracy. 


Multipoint, Multifunction 
Measurements 


If a system measurement application requires 
measurements to be made at a number of differ- 
ent points the PM 2525, combined with the 
Philips System 21 switching system and a IEEE- 
488 controller, is the cost-effective answer. 

This high performance combination can handle 
any number of single-, dual- or 4-pole measure- 
ments at a much lower cost than would be 
possible with normal large and expensive scan- 
ners. Moreover, as it is based around the 


PM 2525, functions such as frequency, time and 
peak measurement are also possible, further 
extending the versatility of remote controlled 
operation. 


Specifications 


Technical Specifications 


DC Voltage 


Range: 200 mV...1000V 

Resolution (Norm-mode/HR mode): 

10 nV/1 pV 

Accuracy: +0.02% of reading +0.01% of range 
Temperature Coefficient: +0.003% of reading 
eG 

Input Impedance: >10 MQ//<90 pF 

Offset Current in Input: <20 pA 

SMMR (49.95...50.05 Hz): 80 dB 

Maximum SM Signal: 2 x range (except 2000V 
range) 

CMRR (For DC and 50 Hz): 120 dB 
Maximum CM Voltage: 250V RMS: 350V peak 
Response Time 

Without ranging: 0.8s; With ranging: 1.5s 
Maximum Input Voltage 

Hi and Lo: 1000V RMS 

Hi and Earth: 1000V RMS 

Lo and Earth: 250V RMS 

Max. V-Hz Product of Input Signal: 107 


AC Voltage True RMS (AC or DC 
Coupled) 

Range: 200 mV...1000V 

Resolution: 10 pV 

Accuracy” 

40...100 Hz: +0.3% of reading +0.1% of range 
0.1...20 KHz: 1% of reading +0.1% of range 
20...100 KHz: +5% of reading +0.5 of range** 
Temperature Coefficient: +0.03% of reading 
+0.01% of range/°C 

Input Impedance: >10 MQ//<90 pF 

CMRR: For DC: 120 dB; For 50 Hz: 60 dB 
Response Time 

Without ranging: 1.5s; With ranging: 2s 
Crest Factor: 2 at full scale, increasing down 
scale 

Maximum Input Voltage 

Hi and Lo: 750V RMS 

Hi and Earth: 750V RMS 

Lo and Earth: 250V RMS 

Maximum V-Hz Product: 10’ 


“Additional error for DC-component +0.2% of read- 


ing +0.1% of range 
“20% in 200 mV range 


DC Current 


Ranges: 1 pA...10A 

Resolution: 0.1 nA 

Number of Counts: Normal mode: 11000 
Accuracy: +0.1% of reading +0.05% of range 
Temperature Coefficient: +0.01% of reading 
+0.005% of range/°C 

Voltage Drop Full Scale 

1 pA...1 mA: <2.5 mV 


10 mA/1A: <40 mV 

100 mA/10A: <400 mV 

Response Time 

Without ranging: 0.8s; With ranging: 2.5s 
Protected for 1 A...100 mA up to: 250V RMS 
Max. Input Voltage (common mode): 250V 
RMS, 350V peak 


AC Current True RMS (AC or DC 
Coupled) 

Ranges: 1 LA...10A 

Resolution: 0.1 nA on 1 yA range 

Number of Counts: Normal mode: 11000 
Accuracy (3% - 100% of range): +0.4% of 
reading +0.15% of range 

Temperature Coefficient: +0.04% of reading 
+0.015 % of range/°C 

Frequency Range: 40 Hz...200 Hz 

Voltage Drop 

1 pA...1 mA: <2.5 mV 

10m and 1A: <40 mV 

100 mA and 10A: <400 mV 

Crest Factor: 4 at full scale, increasing down 
scale 

Response Time 

Without ranging: 1.5s; With ranging: 3s 
Protected for 1 .A...100 mA up to: 250V RMS 
Max. Input Voltage (common mode): 

250V RMS, 350V peak 


Ohms 


Ranges two-wire: 2002..100 MQ 

Ranges four-wire:200Q...2 MQ 

Maximum Lead Resistance (4 wire): 2Q 
Resolution: 10 mQ 

Number of Counts 

2002...20 MQ: 21000; 100 MQ: 1000 
Accuracy 

200Q - 200 KQ: +0.1% of rdg +0.05% of range 
2 MQ - 20 MQ: +0.5% of rdg +0.1% of range 
100 MQ: +5% of reading +1% of range 
Temperature Coefficient 

200Q- 200 KQ: +0.01% of reading +0.005% of 
range/°C 

2 MQ - 20 MQ: +0.05% of reading +0.01% of 
range 

100 MQ: +0.5% of reading +1% of range/°C 
Measuring Current for each Range: 1 mA, 1 
mA, 100 pA, 10 pA, 1 pA, 100 nA, 10 nA 
Open Input Voltage: 14V 

Response Time (200 - 200 KQ) 

Without ranging: 0.8s; With ranging: 2.5s 
Response Time (2 MQ - 20 MQ) 

Without ranging: 2s; With ranging: 3.5s 
Response Time (100 MQ) 

Without ranging: 9s; With ranging: 10s 

Input Protection: Up to 250V RMS 


Peak Voltage 


Range: 2V...1000V 

Resolution: 1 mV 

Number of Representation Units: 2100 
Accuracy: +1% of reading +1% of range 
Temperature Coefficient: +0.15% of rdg/°C 
Input Impedance: >10 MQ//<90 pF 
Measuring Time: 500m sec. 
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+Continuous Wave Mode: 

min pulse width: 54 sec 

min period: 100u sec for min duration of 
500m sec 

+Single Shot Mode: 

min pulse width: 350m sec 

min period: 500m sec synchronized with trigger 
Frequency Range (except DC): 20 Hz...200 
KHz* Response Time 

Peak without ranging: 1 sec. 

Peak with ranging: 2.5 sec. 

Peak-peak without ranging: 1.5 sec. 
Peak-peak with ranging: 5 sec. 

Maximum Input Voltage 

Hi and Lo: 600V AC or DC or 1000V peak 

Hi and Earth: 600V AC or DC 

Lo and Earth: 250V AC or DC 

Max. V-Hz Product: 10’ 

CMMR: DC: 120 dB; MHz: 60 dB 

* For 200V range max. 60 Hz 


Frequency 


Measurement Range: 1 Hz...20 MHz 
Ranges: 10 KHz, 100 kHz, 1 MHz, 10 MHz and 
20 MHz 

Minimum Frequency: 10 Hz 

Resolution (High speed): 1 Hz; High resolu- 
tion: 0.1 Hz 

Number of Counts (10 KHz...10 MHz) 

High speed: 10000; High resolution: 100000 
Number of Counts (20 MHz) 

High speed: 2000; High resolution: 20000 
Accuracy: +0.01% of reading +2 digits 
Temperature Coefficient: +0.001% of rdg /°C 
Response Time (100 KHz...20 MHz) 

Without ranging: Normal mode 0.3s 

With ranging: Normal mode 0.5s 

Without ranging: High resolution 2.5s 

With ranging: High resolution 3s 

Response Time (10 KHz) 

Without ranging: Normal mode 1.5s 

With ranging: Normal mode 2s 

With ranging: High resolution 13s 

Impedance: 10 MQ//50 pF 

Coupling: AC 

V-Hz Product for Voltage <5V max.: 10’ 
Maximum Input Voltage: 250V 

Sensitivity 

10 Hz...100 Hz: 1V peak 

100 Hz...10 MHz: 250 mV peak 

10 MHz...20 MHz: 500 mV peak 


Time 

Range: 1...105 sec. 

Resolution: 10 usec. 

Number of Counts: 99999 

Accuracy: 0.01% of reading 

Hold-Off Time: 30 psec. 

Start/Stop: Positive or negative slope selectable 
Trigger Level: .0.5V 

Modes: Repetitive or single trigger 


Capacity 

Ranges: 10 nF...2000 pf 
Resolution: 1 pF 

Number of Counts: 21000 


Accuracy: +1%"* of reading +0.1% of range 
Temperature Coefficient: +0.1%* of reading 
+0.01% of range/°C 

Measuring Current (for each range): 100 nA, 
1 pA, 10 pA, 100uA, 1 mA, 1 mA 

Open Input Voltage:<2.5V 

Polarity Input Socket: + on Lo 

Response Time (without ranging): 1s 
Response Time (with ranging): 1.5s 
Protected up to: 250V 

* For 2000 uF range 10% 


Continuity 

Driving Current: 1 mA 

Short circuit: Audible tone from 0...10Q 
Isolation: Resistance <10Q no tone 
Response Time: <0.15s 


Diode 


Driving Current: 1 mA 
Response Time: 0.Qs 
Range: 2000.0 mV 
Resolution: 0.1 mV 

No. of Counts: 20,000 
Max. Input Voltage: 250V 


Temperature* 

Range:-100°C...+850°C 

Resolution: 0.1°C 

Number of Counts: 8500 

Accuracy (excl. probe): +0.3% of rdg +0.3°C 
Temperature Coefficient: +0.03% of reading 
+0.003% of range/°C 

Measuring Current: 1 mA 

Response Time (excl. probe): 0.5s 
Linearization: Probe characteristics is linear- 
ized within limits stated in DIN 43760 


* For temperature additional PM 9249/01 or Pt 100 
element is required. 


dB Measurement 

dB Reference: 1 mW in reference resistance 
Reference Resistor (programmable): 
0.0001...9999Q 

Resolution: 0.1 dB 

Number of Counts: 8500 

Accuracy: +0.2 dB 

Input Impedance: <10 MQ//<90 pF 

CMMR (DC): <120 dB 

Response Time: 1.5s 


DC Ranges* 

Range (600): -77...+62.2 dB 
Resolution of Signal <1 mV: 1 dB 
Number of Counts if signal <1 mV: 99 
Accuracy (if signal <1 mV): +1 dB 
Temperature Coefficient: +0.0013 dB/°C 


AC Ranges* 

Range (600): -57.5...4+57.5 dB 

Accuracy (20 KHz...100 KHz): +3 dB 

Add. Accuracy for DC Component: +0.2 dB 
Temperature Coefficient: +0.02 dB/°C 


* Ifnot specified: see DC VOLTAGE and AC VOLTAGE 
True RMS. 


Interfaces (Optional) 

Three interfaces are available: 

(1) The GPIB (IEEE-488/IEC-625 compatible) 
makes it possible to operate in an automatic 
measurement environment. 

Interface Functions: SH1, AH1, T5, L4, 
SR1, RL1, DC1, DT1 
Programmable: All functions and all ranges 


(2) The RS-232 interface offers a low cost solu- 
tion for computer control of the interface. The 
so-called ‘Multidrop’ mode allows a number 
of devices to be controlled by the same com- 
puter. Selection of the device is made by 
SOH or STX followed by a selected charac- 
ter. 

Interface Functions 

Baud Rate: 110...9,600 baud 
Stop Bits: 1 or 2 

Parity: Odd, even or no 

Length: 7 or 8 

Input connector: 25 pin male 
Handshake: Hardware or software 


(3) The analog output allows the selective 
monitoring of a part of the digital display and 
is scaled between 0 and 1 Volt. A selection 
can be made which part of the display will be 
sent to the output. 

Output Voltage: 0...1V 

Accuracy: +0.25% of reading +0.25% of 
range 

Temperature Coeff.: +0.025% of reading 
+0.01% of range 

Output Resistance: 200Q 


General Specifications 


Power Supply 

High Range: 196V...258V, 50 Hz 

Low Range: 98V...129V, 60 Hz 
Power Consumption: 12 VA 
Operating Time (Full Charge): >5 hrs 
Charging Time: <15 hours 

Temp. Limits of Operation: 0...+45°C 
Low Battery Indication: On display 


Environmental Conditions 


Reference Temperature: +23°C +1°C 

Rated Range of Use: 0°C...+40°C 

Operating Range: 0°C...+50°C 

Storage and Transport Range: -40°C...+70°C 
Humidity Operating Limits: 20...80% 
Maximum Dew Point: +26°C 

Storage and Transport: 5...95% 

Emission: CISPR publ. 11 and 14, VDE 871-B, 
VDE-875-K acc. to Vfg 1046/84 

Safety Class: IEC 348 class II 

Calibration Interval: 1 year 

Dimensions: 287 L x 210 W x 86 Hmm 

(11.3 in L x 7.3 in W x 3.4 in H) 

Weight: 2.5 kg (5.5 Ib) 


Included With Instrument: 2 measuring leads 
and probes, Operating manual 
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Ordering Information Accessories (Also see page 127) Service & Support 
PM 2193/01 19-inch Rackmount Kit $235 Warranty 


: PM 9210 HE: Probe acne n-e.ct. cost 259 One-year product warranty. (See page 470 for 
Model January 1989 prices pf 9213 HF Probe ....cccccssssssessessseseeeeeeee 69 further information on warranty terms and condi- 
PM 2525 Digital Multimeter .................... $795 PM 9244 AC/DC Current Shunt ............. 69 tions.) 
: . . PM 9245 AC Current Transformer ......... 65 Note: The above configurations meet North American 
Optional Configurations* PM 9246/03 HV Probe ................:0:0c000 149 power requirements. ae other power options, see page 
‘When ordering, select the basic “PM” model PM 9249/01 Pt 100 Temperature 491. 
desired from above and add the configuration Probe (2) sisseeessneceetaracsesoeseeceseens SONS 150 
option number listed below as a suffix. PM 9260/00 Pair of Test Leads with 


PHOS wibeniccs-tcancsvereeties easy atezersorsedavtn nce 30 
/013 Standard Bench Unit ................ N/C : 
/213* DMM with built-in battery pack add 100 PM 9264/01 4-wire Resistance 


: ’ Measurement Cable (1) .............::008 85 
Bee) CO IEEE 488 ‘add 200 PM 9266/02 Pair of Safety Test Leads 

cessenssseeeetsnnseesetenesseetete with Probes 2. oii aia 39 
Detanee ee OP ogg PM 9267/01 Data Hold Probe (1)... 150 


PM 9877J/2 Thermocouple Linearizer... 200 
PM 9877K/2 Thermocouple Linearizer .. 200 
“Factory installable only 


/713 DMM with analog output........... add 200 
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8506A & 8505A 
<a 


IEEE-488 


RS-232 


igoo0e9 q 


The 8505A and 8506A Digital Multimeters are 
Fluke’s most advanced bench/system DMMs. 
Both models excel in de accuracy, resolution, 
versatility and speed. 

The 8506A uses a fast thermal rms sensing 
technique for measuring ac which very signifi- 
cantly advances the state-of-the-art for ac meas- 
urements using a system DMM: It is several 
times more accurate than the calculating type of 
true-rms converter and is unmatched by any 
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other DMM. Basic ac accuracy uncertainty is 
reduced to 120 parts per million 24 hour for 
frequencies from 40 Hz to 20 kHz. That approxi- 
mates the accuracy you can expect using tradi- 
tional thermal transfer techniques that typically 
take several minutes for each measurement. 
Short term stability is 25 ppm. Accuracy is speci- 
fied from 10 Hz to 1 MHz and non-sinusoidal 
waveforms having crest factors as high as 8 to 1 
can be measured with full 90-day accuracy. 


Software Calibration 


Both the 8506A and 8505A have a “software 
calibration” feature that makes it easy to store 
correction factors for every range of any meas- 
urement function. You can update the 24-hour 
accuracy specifications daily, or whenever the 
need arises without having to remove the cov- 
ers. Nor do you need to use a cardinal point 
standard for a reference. Any reference having a 
suitably accurate value between 60% of range 
and full scale will do. This “software calibration” 
is managed with a few keystrokes on the front 
panel or even remotely when used as part of a 
test and measurement system. 


Measurement Speed 


Most system DMM manufacturers use an inte- 
grating technique for A-to-D conversion. That 
means there must be a compromise between 
resolution and reading speed. The 8505A and 
8506A use a Fluke patented “recirculating re- 
mainder” technique for A-to-D conversion that 
does not compromise 6-1/2 digit resolution at 
reading speeds up to 500 per second for dc 
voltage measurements. Front or rear measure- 
ment inputs are switch-selectable from the front 
panel. For system applications the position of the 
switch can be sensed through the interface. An 
external trigger input is included to control the 
timing of measurements remotely. And, to con- 
trol the switching time of an external scanner, 
scanner-advance output pulses are available at 
the rear panel. 

Either GPIB/IEEE-488*, RS-232-C, or an 8-bit/ 
16-bit parallel interface option may be used for 
systems applications. The parallel interfaces will 
work with DEC computer interfaces DR11C or 
DRV11. 


Math Power 


The 8506A and 8505A are controlled by an 
internal microprocessor and have built in math 
power to add, subtract, multiply, and divide as 
well as store and compare numerical informa- 
tion. Each measurement may be made a part of 
acalculation before being displayed or recorded. 
Stored HI and/or LO limit values may be repeat- 
edly compared to measured values to determine 
out-of-tolerance conditions, Hl, LO, or PASS 
indications may appear directly in the display. 
The highest and lowest values in a series of 
measurements may be stored and later dis- 
played. And measurements may all be in terms 
of + deviations from a stored “offset” value. In 
general, any calculation is possible based on the 
general formula. 


Y = mx+b 
Where m = _ scaling factor (multiplier), 
xX = value measured, 


b =  the+offset, and 
\¢ the numerical result 


* The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 


1989 Fluke and Philips Catalog 


Bench/System Multimeters 


8506A & 8505A Differences 


The 8505A is Fluke’s lowest cost DMM having 
top dc accuracy, resolution, and speed. Two 
options for measuring ac voltage are available 
either an ac average-sensing, rms-indicating 
option (-01) for sinewaves or an ac true-rms 
option (-09A) for either sinewaves or non-sinu- 
soidal waveforms. An option for measuring cur- 
rent (-03) and an option for measuring resis- 
tance (-02A) are also available for the 8505A. 
For measuring ac current, an ac voltage option 
(-01 or O9A) must also be installed. An 8505A, 
when fully equipped, will measure dc and ac 
voltage, dc and ac current, and resistance. 

The 8506A and 8505A have identical dc 
measurement capabilities but the 8506A re- 
quires no option for measuring ac voltage. State- 
of-the-art ac voltage measurement capabilities 
are built in. An option for measuring dc current 
may be installed (-03) or an option for measuring 
resistance may be instailed (-02A), but not both 
at the same time. Any external dc reference 
voltage up to 40 volts that is applied at the rear 
panel may be compared and the relative values 
displayed as a ratio. The same interface options 
are available for the 8506A as for the 8505A. 


8506A Specifications 


Technical Specifications 


DC Voltage 


All dc voltage accuracy and stability specifica- 
_tions apply after a two-hour warm-up unless 
otherwise noted. The 24-hour specifications are 
relative to the calibration standards used. 


Input Characteristics 


Full 
Scale 
6-1/2 Digits 


Resolution 


7-1/2*| 6-1/2 |. input 
Digits | Digits | Fesistance 


210,000 MQ 
210,000 MQ 
10,000 MQ 
10 MQ 
10 MQ 


2.000000V 
20.00000V 
128.0000V 
1200.000V 


*In AVG operating mode 


Accuracy, Normal Mode, 6-1/2Digits: +(% of 
Rdg + Counts) 


Long Term 18°C to 28°C 


Up to Add Per Mo 
90 Days | Over 90 Days 


0.0025+40 | 0.00017+5.6 
0.0015+8 0.0001+0.1 
0.0010+8 0.0001+0.1 
0.0018+8 | 0.00013+0.1 
0.0018+8 | 0.00013+0.1 


“After 4-hour warm-up & within 1 hour of zeroing dc 
“Whichever is greater - 


24 Hours* 
PHT Orie LO 


0.0018+15 
0.0008+7 
0.0006 or 6** 
0.0010+6 
0.0008+6 


Accuracy, AVG Mode, 6-1/2Digits: +(% of Rdg 


+ Counts) 
Long Term 18°C to 28°C 


Up to Add Per Mo 
90 Days |Over90 Days 


0.0020+8 0.0001+0.1 
0.0012+6 0.0001+1** 


24 Hours* 
23° CEG 


0.0010+8 
0.0005+4 
0.0005 or 50***| 0.0008+60** | 0.00008+1** 


0.0005+5 0.0015+6 0.0001+0.1 
0.0005+5 0.0015+6 0.0001+0.1 


“After 4-hour warm-up & within 1 hour of zeroing dc 
“7-1/2 digit mode of operation 
*““ Whichever is greater 


Accuracy, Software Calibration 
Fully restores above “24-hour” accuracy for 24 
hours each time performed within 30 days after 
hardware calibration is performed. After 30 days 
add the following number of counts to the 24- 
hour accuracy specifications. 

Number of Counts = 

to be Added 


6-1/2 Digits | 7-1/2 Digits 


Time Since Internal 
(Hardware) 
Calibration 


Less than 30 Days 
30 to 90 Days 

90 Days to 1 Year 
More than 1 Year 


0°C to 18°C and 28°C to 50°C 


0.0003+5 
0.0003+1 
0.0002+0.5* 
0.0003+1 
0.0003+0.5 
* With 6-1/2 digit display. For 7-1/2 digit display, multiply 
Number of Counts by 10. 


Input Bias Current 


At Time of 1 Year Temperature 
Adjustment 23°C +1°C Coefficient 


Zero Stability: Less than 5 pV for 90 days after 
a four-hour warm-up. Front panel pushbutton 
zero is provided for permanent storage of a zero 
correction for each range. Zero may be turned off 
at any time. 


Normal Mode Rejection 


Line 
Fre- 
quency 


8506A & 8505A 


Common Mode Rejection: 160 dB at 60 Hz 
with 1 kQ in series with either lead, and 4 
samples or more per reading. Greater than or 
equal to 100 dB with less than 4 samples per 
reading. 


Analog Settling Time 


To 0.01% 
Filter Filter of Step of Step 
Mode Command | Change Change 


Fast FO or F3 40 ms 50 ms 
Slow F or F2 400 ms 500 ms 


Digitizing Time (Line Synchronous): For 2° to 
2'7 samples per reading the digitizing time is from 
4 ms to 9 minutes 6 seconds using a 60 Hz line. 
Time increases 20% using 50 Hz ac line. Se- 
lectable in 1Q binary steps. 

Digitizing Time (Line Asynchronous): 2 ms in 
3-byte binary mode with dc zero, offset, limits 
and calibration factors turned off 

Maximum Input: +1200V dc or 1000V rms ac to 
60 Hz, or 1400V peak above 60 Hz may be 
applied continuously to any dc range without 
permanent damage. Maximum rate of voltage 
change is 1000V per us. 


To 0.001% 


Ratio (External DC Reference) 


Voltage, resistance, or current may be meas- 
ured and compared to an external dc voltage and 
displayed as a ratio. Option -02A or -03 is re- 
quired when measuring resistance or current. 
The dc reference voltage (Vxret) is applied to 
terminals on the back panel and is the denomina- 
tor of the ratio. 

Input Resistance: >10,000 MQ between Ext 
Ref HI and LO and between either Ext Ref HI or 
LO and Ohms Guard or Sense LO 

Max. Reference Voltage: +40V between Ext 
Ref HI and LO terminals providing neither termi- 
nal is greater than +20V relative to the Sense LO 
or Ohms Guard terminal 

Min. Reference Voltage: =0.0001V when com- 
paring voltage or current, and =0.0001V or 1 
billionth of the absolute value of resistance, 
whichever is greater, when comparing resis- 
tance 

Maximum Ratio Display: 10° to 10° 

Source Impedance: Resistive unbalance (Ext 
Ref HI to LO) <4 kQ. Total resistance to Sense 
LO from either Ext Ref HI or LO <20 kQ 
Overload Voltage: +180V dc or peak ac relative 
to Ohms Guard or Sense LO. +360V dc or peak 
ac (Ext Ref HI to LO) 

Normal Mode Noise Rejection: =>100 dB for 
line frequency and 2x line frequency 

Common Mode Noise Rejection: =75 dB for 
de, line frequency, and 2x line frequency 
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Ratio Accuracy 


External Reference A 
Voltage ccuracy 
+20V to +40V +(A + B + 0.001%) 
+Vmin to +20V +(A + B + (0.02% |Vxret |)) 
A = 10V dc range accuracy for the appropriate 
period of time 


B = Input signal function and range accuracy for 
the appropriate period of time 
Vmin = Minimum allowable external reference 
voltage 
[Vxret| = Absolute value of the external reference 
voltage 


Digitizing Time: 196 ms to 9 minutes and 6s for 
2° to 2’ samples per reading using 60 Hz line, 
increasing 20% using 50 Hz line. 


AC Voltage (Thermal RMS) 


All ac voltage accuracy and stability specifica- 
tions for 5-1/2 digit displays using at least 25% of 
full scale after a 2-hour warm-up. Except where 
noted, ac coupling is used to block dc. The 24- 
hour specifications are relative to the calibration 
standards used and within 1 hour of dc zero. 


Resolution 


Full 
Scale 
5-1/2 Digits 


1.25000V 
4.00000V 
12.5000V 
40.0000V 
125.000V 
600.000V 


“In AVG operating mode 


Settling Time 


High Accuracy Mode: Sample time is 3.5 sec- 
onds, hold time is 2.5 seconds. Measurement 
time is 6 seconds — the sum of sample time and 
hold time. If the state of the instrument is un- 
known, two complete measurement cycles will 
be required to guarantee a correct reading. Use 
of an external trigger will allow a 6-second 
measurement cycle. 

Enhanced Mode: The first reading requires the 
same time as the high accuracy mode. Subse- 
quent readings occur every 500 milliseconds. If 
the input changes 0.1% the analog settling time 
to 90-day mid-band accuracy is 1.5 seconds. 
Normal Mode: Settling time for large changes is 
non-linear. Zero to full scale changes require 2.0 
seconds to settle to 90-day, mid-band specifica- 
tions. Full scale to 10% of full scale changes 
require 3.0 seconds to settle to mid-band, 90- 
day specifications. Small changes (<1%) settle 
to mid-band specifications in <1.5 seconds. 
Autoranging: Upranges when input is higher 
than full scale. Downranges when reading is less 
than approximately 28% of full scale. 


Accuracy, High-Accuracy Mode: +(% of 
Reading)’ 24 Hours, 23°C +1°C? 


Frequency in Hertz 
1 50k | 100k | 200k 
to to | to 
100k | 200k | 500k 
ae aa 


" 0.05] 0.2 bby SES") 2 
.08 |0.012}0.04] 0.2 | 1.0 : 
0.08 }0.012]0.04} 0.2 
cae) 8|0.016 (Oe) ayer aleisy || hiss 
to 10V on 
0.08 }0.016/0.06} 0.2 | 05] 3.5] 12 
0.08 }0.016]0.06} 0.2 | 1.0 | 3.5 
0.08 }0.016|0.06} 0.2 


>90 Days, 18°C to 28°C, per month. Add to the 
90-day specification the following % of reading. 


“Add 5 digits (5 uV) to the % of reading 
“With Slow filter 


Accuracy, Enhanced Mode: Add the following 
(% of reading + number of digits) to the accuracy 
specifications of the high accuracy mode — 


| <5 Min | >5 and <30 Min | 
All except 500V 0+0 0.003 +4 
500V 0+0 0.003 + 6 
Accuracy, Normal Mode: Add the following % 


of reading to the accuracy mode specification of 
the high accuracy mode — 


24 Hour | <90 Day Add 
0.25 x to 1 x full scale 0.4 0.044 


DC-Coupled (AC+DC) Accuracy: +(1.1 times 


Time Since First Reading 


the appropriate ac-coupled specifications + a 
calculated “Adder” from the following table) 


100 mV-1V 
3V & 10V 

30V & 100V 
500V 


Notes: 

’ AC coupled, 5-1/2 digits, input level >0.25 x full scale. 
For 6-1/2 digits multiply Number of Counts by 10. For 
input levels between 0.1 x and 0.25 x full scale, add 5 
counts for the 100 mV, 1V, 10V, and 100V ranges, add 
15 counts for the 300 mV, 3V, 30V ranges, and add 25 
counts for the 500V range. 

* Relative to calibration standards, within 1 hour of dc 
zero. 

° Add 0.02 x (Input voltage/600)? % of Reading to the 
specification. 


(150 pV x (de volts/total rms volts) ) 
(1 mV x (dc volts/total rms volts) ) 

(10 mV x (dc volts/total rms volts) ) 
(50 mV x (dc volts/total rms volts) ) 


Stability: 40 Hz to 20 kHz, <1°C Temperature 


Change 

Banas [24 Hours | 90 Days 
100 mV, 1V, 10V, 100V | 0.002541 | 0.004 +1 
300 mV, 3V, 30V 0.0025+3 | 0.004+4 
500V 0.0025+5 | 0.004+6 


“For 5-1/2 digit resolution 


Crest Factor: Up to 8:1, with 90-day or greater 
accuracy for input signals with peaks less than 
two times full scale and high frequency compo- 
nents within the 3 dB bandwidth. Up to 4:1 for 
signals with peaks less than four times full scale, 
with the addition of 0.03 to the percent-of-read- 
ing specification. 

3 dB Bandwidth (Typical): 3 MHz for the 100 
mV range and 10 MHz for the 300 mV, 1V, 3V 
and 10V ranges 

Maximum Input Voltage: +600V dc or rms ac, 
840V peak, or 1x10’ volt-hertz product 
Temperature Coefficient: One tenth of the 90- 
day accuracy specification per °C from 18°C to 
0°C or 28°C to 50°C 

Common Mode Rejection: >120 dB from dc to 
60 Hz with 100Q in series with either lead 


90 Day AC Specs 


= 
Ss 
2 
S 
& 
= 
Ss 


This graph compares the total ac uncertainty of the 
8506A's thermal rms converter to that of a typical 
computing rms converter used in other DMMs. The 
effects of floor error which cause large uncertainties at 
the beginning of each range are non-existent in the 
8506A from 125 mV ac to 125V ac. 
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8506A Option Specifications 
Resistance Option (-02A) 


All resistance accuracy and stability specifica- 
tions apply after a 2-hour warm-up. The 24-hour 
specifications are relative to the calibration stan- 
dards used. 


Input Characteristics 


Full 
Scale 
5-1/2 Digits 


200.0000 
2.000000k22 
25.0000 kQ 
250.000 kQ 


4.10000 MQ 
35.0000 MQ 
100 MQ] 265.000 MQ 
*/n normal operating mode, 5-1/2 or 6-1/2 digits 
depending on range. In AVG operating mode, 6-1/2 
digits on all ranges. 


Open Circuit Voltage: 7V maximum from 10Q 
through 100k range; 25V maximum from 1 MQ 
range through 100 MQ range 

Maximum Input: +400V dc or peak ac, continu- 
ous On any range with no damage 

Analog Settling Time: 80 ms with Fast filter or 
800 ms with Slow filter, to rated accuracy 
Digitizing Time: Depending on sample rate and 
filter selection the digitizing time will vary from 
145 ms to 9 minutes 6 seconds using a 60 Hz ac 
line. Time increases 20% using a 50 Hz line: 


Current 
Through 
Unknown 


Resolution* 


- Accuracy, 5-1/2Digits: +(% of Rdg + Counts)** 


>90 Day, 

Add to % 
of Rdg 

Per Month 
0.00056 
0.00033 
0.00033 
0.00033 
0.00033 
0.00033 


24 Hours 
23°C 
+1°C 


Plus Temp 
Coefficient 
Per °C* 


Up to 
90 Days 


102 0.003+20 
0.002+1.4 
0.002+0.8 
0.002+0.8 
0.002+0.8 
0.002+0.8 

0.0075+0.8 | 0.02+0.8 | 0.0022 
0.026+0.8 | 0.05+1 0.0056 


*From 18°C to 0°C or 28°C to 50°C 
“For 6-1/2digit display, multiply number of counts by 10 


0.005+20 
0.003+1.4 
0.003+0.8 
0.003+0.8 
0.003+0.8 
0.003+0.8 


0.0008+15 
0.0007+0.2 
0.0007+0.2 
0.0007+0.2 
0.0007+0.5 
0.001+0.5 
0.005+0.5 
0.02+0.5 


1002 

1 kQ 
10 kQ 
100 kQ 
1 MQ 
10 MQ 
100 MQ 


Measurement Configuration: Two-wire and 
four-wire available on all ranges 

Four-Wire Lead Resistance: Source leads 
should not exceed 10Q for the 10Q and 100Q 
ranges, 1002 for the 1 kQ range, or 1 kQ for the 
10 kQ or higher ranges 


DC Current Option (-03) 


Allcurrent accuracy and stability specifications 
apply after a 2-hour warm-up. The 24-hour 
specifications are relative to the calibration stan- 
dards used. No ac current option is available for 
the 8506A. 


Input Characteristics 


Scale Voltage 
5-1/2 Digits Digits | Digits Burden 
250.0000 nA 
2.00000 mA 
16.0000 mA 
128.000 mA 

1.28000A 


<100 mV 
<100 mV 
<200 mV 
<200 mV 
<500 mV 


* In AVG operating mode 100\1\A ac range is 5-1/2 digits 
only 


Accuracy, 5-1/2 Digits: +(% of Rdg + Counts) ** 


Long Term 18°C-28°C 


>90 Day, 

Add to % 
of Rdg 

Per Month 


24 Hours 
23°C 
SC 


Plus Temp 
Coefficient 
Per °C* 


Range 


0.02+10 
0.02+10 
0.02+10 
0.03+20 
0.03+20 


0.03+10 
0.03+10 
0.03+10 
0.05+20 
0.05+20 


0.0025+0.6 
0.0025+0.6 
0.0025+0.6 
0.0035+0.6 
0.0035+0.6 


1 mA 
10 mA 


0.0022 
0.0056 


*From 18°C to 0°C or 28°C to 50°C 
“For 6-1/2 digit display, multiply number of counts by 10 


Overload: 1.5A maximum, +140V dc or peak ac 
to 60 Hz, or 200V peak ac above 60 Hz on any 
range with no damage. Protected by a 1.5A fuse. 
Settling and Digitizing Time: Same as for dc 
volts 


IEEE-488 Interface Option (-05) 


This interface incorporates the following subset 
of the IEEE Standard 488-1978; SH1, AH1, T5, 
L4,SR1, RL2, DC1, DT1, and E1. The interface 
allows full control of all instrument functions and 
the transfer of ASCII or binary data. In the binary 
mode the instrument is capable of 500 readings 
per second. 


RS-232 Interface Option (-06) 


This interface is a bit serial asynchronous inter- 
face providing either voltage or 20 mA current 
loop level signals. The interface allows selection 
of baud rate from 50 to 9600, either one or two 
stop bits, and odd or even parity. Up to 40 ASCII 
character readings per second are possible with 
Option -06. No handshakes are provided. 


Bit-Parallel Interface Option (-07A) 


Permits you to connect the instrument to a DEC 
PDP11 minicomputer interfaces (DR11C and 
DRV11). The interface permits either 8- or 16-bit 
parallel ASCII transfers or 8- or 16-bit parallel 
binary transfers. In the binary mode the instru- 
ment is capable of up to 500 readings per second 


8505A Specifications 


Technical Specifications 
DC Voltage 

Same specifications as for 8506A 
Ratio (External DC Reference) 


Same specifications as for 8506A for dc ratio. 
AC/AC ratio available upon special request 


8505A Option Specifications 
Input Characteristics (-O9A and -01) 


Full 
Scale 
5-1/2 Digits 


Resolution 


Range Input 


Impedance 


2.50000V 
20.0000V 
160.000V 
1000.00V 


* In AVG operating mode 


True-RMS AC Voltage Option (-09A) 


All true-rms ac voltage accuracy and stability 
specifications apply to readings between 0.1% 
of range to full scale after a 2-hour warm-up. 
Options -09A and -01 may not be installed at the 
same time. 


MQ 
100 uV | shunted 
1 mV by 

<100 pF 


Accuracy: +(% of Rdg + % of Full Scale)* 


% of +%FS +%FS 
Input | (AC) | (AC + DC) 


0.03 


Frequency 


DC 
10 Hz-20 Hz 
20 Hz-50 Hz 
50 Hz-10 kHz 
10 kHz-30 kHz 
30 kHz-50 kHz 
50 kHz-100 kHz 

100 kHz-300 kHz 

300 kHz-1 MHz 


*Slow filter must be used below 400 Hz. For inputs 
greater than 500V multiply the accuracy specification 
by: (200 + reading) + 2000 


Common Mode Rejection: >120 dB, dc to 60 
Hz, with 100 unbalance in either lead 
Crest Factor: >7 at full scale, increasing down 


scale by 
AXGNVi -V 


Range a Reading 


Voltage & Frequency Limits: 1x10’ volt-hertz 
product for the 1V and 10V ranges and 2x10’ for 
the 100V and 1000V ranges 

Analog Settling Time: 100 ms with Fast filter 
and 500 ms with Slow filter to within 0.1% of a 
step change within a range 

Digitizing Time: Same as for dc voltage. See 
8506A specifications 
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Averaging-Sensing AC Voltage Option 
(-01) 

All average-sensing ac voltage accuracy and 
stability specifications apply to a 5-1/2 digit dis- 
play with readings between 0.1% of range to full 
scale after a 2-hour warm-up. Option -01 and 
-09A may not be installed at the same time. 


Accuracy: +(% of Rdg + Counts)* 


90 Days, 18°C to 28°C 
Frequency 
1 mV to 500V** | Above 500V 


30 to 50 Hz 
50 Hz to 10 kHz 
10 to 40 kHz 


10 to 50 kHz** 
50 to 100 kHz** 


*Slow filter must be used below 400 Hz. For 6-1/2 digit 
display, multiply number of counts by 10 

“On 1-volt range add 7 counts above 10 kHz or 35 
counts above 50 kHz 


Common Mode Rejection: >120 dB, dc to 60 
Hz with 100Q inbalance in either lead 

Voltage & Frequency Limits: 1000V rms (1400V 
peak) or 2x10’ volt-hertz product, whichever is 
less 

Analog Settling Time: 100 ms with Fast filter 
and 500 ms with Slow filter to within 0.05% of a 
step change within a range 

Digitizing Time: Same as for dc voltage. See 
8506A specifications 


Resistance Option (-02A) 
Same specifications as for 8506A 


DC and AC Current Option (-03) 


All accuracy and stability specifications apply 
after a 2-hour warm-up 

Input Characteristics: Same as for 8506A 
DC Current Accuracy: Same as for 8506A 


AC Current Accuracy, 8505A only: +(% of Rdg 
+ Counts)* 


ange requency | Opt-01 | 
Opt -09A 
10 Hz - 20 Hz 1.0+110 
20 Hz - 50 Hz 0.8 + 35 


50 Hz - 10 kHz 0.4435 
10 kHz - 20 kHz 1.0+ 110 
20 kHz - 50 kHz 1.5 + 260 
50 KHz - 100 kHz 4.0 + 760 


10 Hz - 20 Hz 1.0+ 110 
20 Hz - 50 Hz 0.5 + 35 
50 Hz - 10 kHz 0.11 +35 
10 kHz - 20 kHz 0.2+110 
20 kHz - 50 kHz 0.3 + 260 


- 100 kHz 
10 Hz - 20 Hz 


1.0 + 760 
1.0 + 150 


20 Hz - 50 Hz 0.5+55] 0.5+80 
50 Hz - 10 kHz = 0.26 + 80 
50 Hz- 100 kHz | 0.24 +55 


10 Hz - 20 Hz 
20 Hz - 50 kHz 
50 Hz - 10 kHz 


1.0 + 160 
0.5 + 90 
0.24 + 65 | 0.26 + 90 


* With 5-1/2 digit display. For 6-1/2 digit display, multiply 
number of counts by 10. AC Voltage Option -01 or 
-09A must also be installed to measure ac current 

Crest Factor: (Using Option -09A) >4.5 at full 

scale, increasing down scale by 


45xVI | 


Range a Reading 


Maximum Overload: 1.5A maximum, +140V dc 
or peak ac to 60 Hz, or 200V peak ac above 60 
Hz on any range with no damage. Protected by 
a 1.5 fuse 

Settling and Digitizing Time: Same as dc volts 


IEEE-488 Interface Option (-05) 
Same specifications as for 8506A 


RS-232 Interface Option (-06) 
Same specifications as for 8506A 


Bit-Parallel Interface Option (-07A) 
Same specifications as for 8506A 


General Specifications 


Maximum Terminal Voltage: 

LO to Guard, 127V rms 

Guard to Chassis, 500V rms 

HI Sense to HI Source, 127V rms 

LO Sense to LO Source, 127V rms 

HI Sense to LO Sense, 1000V rms or 1200V dc 
HI Source to LO Source, 280V rms 

Trigger Input: TTL level, +30V maximum, fac- 
tory wired for falling edge; may be rewired for 
rising edge. Pulse width >10 us 

Scanner Advance Pulse: TTL level, >3 us width 
Shock & Vibration: Meets requirements of MIL- 
T-28800C for Type lll, Class 5, Style E equipment 
Temperature: 0°C to 50°C, operating; -40°C to 
70°C, non-operating 

Relative Humidity: <80% to 18°C, <75% to 
40°C, <45% to 50°C 

Size: 10.8 cm H x 43.2 cm W x 42.5 cm D (4.25 
in X 17 in x 16.75 in) 

Weight: 10 kg (22 Ib) basic, 12 kg (26 Ib) fully 
loaded 

Power: 100, 120, 220 or 240 volt, 47-63 Hz, 
switch selectable 

Included: Manual, power cord, serialized and 
dated calibration certification sheet 


Ordering Information 


Models January 1989 prices 
8506A Thermal RMS Digital Multimeter $6990 


8505A Digital Multimeter... 3495 
Options (for 8506A & 8505A)** 
-O02A Ohms Converter 1 once 550 
-03 Current Converter '9? occ 550 
-05 IEEE-488 Interface ° 550 
-06 RS-232-C Interface ° 550 
-07A Parallel Interface (for DEC PDP11, 
DR11C; DRV411)° Ss eee 550 
-07D Duplex parallel interface for 
all others (user configured) ° 00... 550 


‘Cannot install both -02A and -03 in 8506A at the same 
time 

? Provides only de current when installed in 8506A 

3 Only one interface may be installed 


Options (for 8505A only) 


-01* AC Converter (Average) ...........006 
-09A* AC Converter (True-RMS) ........... 
*Cannot install both -01 and -09A at the same time 


Accessories (Also see page 127) 


MIS-7011K Extender Card ..............0...... 
MIS-7013K Bus Interconnect & Monitor 85 


MIS-7190K Static Test Controller........... SiS 
MIS-7191K Test Module....................00 485 
M00-260-610 18" Rack Slide Kit 

(needs M04-205-600) ................:cceeees 130 
MO00-270-610 20" Rack Slide Kit 

(needs M04-205-600) ..............:0ccceees 130 
M00-280-610 24" Rack Slide Kit 

(needs M04-205-600) ..........eeeeeeeeeee 130 


M04-205-600 5-1/2" Rack Adapter ........ 95 


Y8021 1m, IEEE-488 Shielded Cable.... 130 
Y8022 2m, IEEE-488 Shielded Cable.... 145 
Y8023 4m, IEEE-488 Shielded Cable.... 155 
Y8077 Four Terminal Short .................... 35 
Y8133 Universal Test Leads .................. 22 


Service & Support 
Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 
Extended Warranty 


SC1-8506A Repair (w/calibration) ......... 562 
SC1-8506A Repair (cal w/in or out data) 637 
SC1-8506A Repair (cal w/in & out data) 712 
SC2-8506A Cal (1/yr recommended) .... 495 
SC2-8506A Cal (1/yr w/in or out data)... 570 
SC2-8506A Cal (1/yr w/in & out data).... 645 
SC1-8505A Repair (w/calibration) ......... 352 
SC1-8505A Repair (cal w/in or out data) 427 
SC1-8505A Repair (cal w/in & out data) 502 
SC2-8505A Cal (1/yr recommended) .... 157 
SC2-8505A Cal (1/yr w/in or out data)... 232 
SC2-8505A Cal (1/yr w/in & out data).... 307 
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IEEE-488 


The 8520A and 8522A are designed for system 
and bench applications and have built-in system 
interface circuits. The performance specifica- 
tions of the two instruments are almost identical. 
The principal difference is that the 8520A has an 
interface compatible with GPIB/IEEE Std 488- 
1978* and the 8522A has an interface suitable 
for either BCD or Parallel (binary) applications. 

The 8520A/AS-1 and the 8520A/PRT are 
unique variations of the 8520A. One, the 8520A/ 
AS-1, is compatible with U.S. Government 
Modular Automatic Test Equipment (MATE) 
system. And the 8520A/PRT includes a Platinum 
Resistance Probe for extremely accurate tem- 
perature measurements. 

Seven standard and seven optional math pro- 
grams plus a built-in “burst” memory make these 
multimeters exceptionally intelligent stand-alone 
units. A choice of dc volts, true-rms ac volts, 2- 
wire or 4-wire ohms, and the Fluke exclusive 
conductance function make the instruments very 
versatile. The conductance function provides a 
simple way to measure resistance from 10 MQ to 
100,000 MQ. 

The instruments boast 50 ppm basic de accu- 
racy for 90 days with 5-1/2 digit resolution. A 520 
readings-per-second system rate with 4-1/2 digits 
resolution is standard for high speed measure- 
ments. Or make 240 readings per second (with 


* The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 


(NSN 6625-01-126-3154) 8520A 


60 Hz line operation) with 5-1/2 digits resolution. 
Inputs are switchable from front to rear too. 

An unprecedented degree of prompting and 
operational cues are provided for skilled and 
unskilled technicians alike. A simple, uncluttered 
color-coded front panel makes operation easy. 


Math Programs 


Fourteen pre-programmed functions are avail- 
able for the 8520A, 8520A/AS-1, 8520A/PRT, 
and 8522A. The first seven are standard; eight 
through fourteen are standard on the 8520A/AS- 
1 but optional on the other models. For systems 
use, these powerful programs will reduce soft- 
ware overhead greatly. They also simplify and 
speed testing for ordinary bench applications. 
Up to three math programs can be chained or 
stacked for simultaneous use. 


The Standard Programs 


1 = TEST. Four separate internal test programs 
do diagnostic checks on analog circuitry, digital 
hardware and software, and the front panel keys 
and displays. 

2 = ZERO. Eliminates the effect of lead resis- 
tance for ohms tests and subtracts low-level dc 
components in the dc voltage function. 


3 = XREF (external reference). Compares an 
unknown voltage at the front panel to a known 
rear-panel input. The display is the ratio of the 
front and rear inputs. 

4 = OSR (offset/scale/ratio). Allows you to enter 
any constant in the formula (X = measurement 
minus offset times scale divided by ratio) from 
the keyboard, the memory, or a current reading. 
5 A PCT (percent deviation). Compares all sub- 
sequent readings with a stored nominal value. 
The display appears as plus or minus a percent- 
age deviation. 

6 = PEAK. Constantly monitors the maximum 
and minimum readings. These values can be 
recalled as well as the “peak-to-peak” variation. 
7 = LIM (limits). Turns the multimeter inio a 
sorting machine. Inputs are sorted and displayed 
in three ways “High,” “Pass” and “Low,” based 
on previously stored upper and lower limits. You 
can recall the number of high, low, and pass 
readings, plus the total number of readings. 


The Other Programs (Part of Option -010) 


8 = STAT (statistics). Computes the mean, stan- 
dard deviation, and variance of readings taken 
or data stored in memory registers. 

9 = LFAC. A unique way to accurately measure 
low frequency ac signals from dc to 10 hertz. 
10 = dB. Calculates dB, dBm or dBV of a 
measured value and displays dB. 

11 = RTD. Implements equations which convert 
the resistance of a resistance temperature de- 
tector (RTD) to temperature in °C. Readouts in K 
or °F are also selectable. 

12 = JVC (junction voltage Celsius). Computes 
°C, °F, or K based on inputs from a Fluke 80T- 
150C Temperature Probe (calibrated for °C). 
13 = JVF (junction voltage Fahrenheit). For use 
with the Fluke 80T-150F (calibrated for °F). 
Performs the same operations as Program 12. 
14 = THMS (thermistor linearization). Converts 
the resistance of a thermistor to temperature in 
Cac Eon: 


Burst Memory (Reading Storage) 


The unique burst memory lets you store up to 
50 readings at any reading rate (400 readings 
with Option -010). In fact, the most recent 50 (or 
400) readings are always stored in a shift regis- 
ter and available for recall and analysis when- 
ever measurements cease. In the burst mode 
the storage operation may be independently 
triggered to capture a particular group of succes- 
sive readings that may occur before, after, or 
both before and after the trigger instant. The 
storage of readings may be delayed after the 
trigger, as shown in example D, below. 

Stored readings can be recalled individually or 
scanned in sequence for display on the front 
panel. Or they may be transferred to a controller 
or computer via the interfaces available in the 
8520A or 8522A. Math processing can be ap- 
plied to readings stored in memory as they are 
recalled. 
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Burst memory, (400 readings part of 
Option -010) 


Post-trigger 
Readings 


Pre-trigger Burst 
Readings Trigger 


Example A 


Example B 


Example C 


Example 0 


With Option -010, the burst memory may capture any 
group of 400 successive readings that occur within 399 
readings prior to and 999 readings following the burst 
trigger. In example A, only one reading is taken after the 
trigger point. In example B, 400 readings immediately 
following the burst trigger are captured. Example C 
shows storage of 100 readings prior and 300 readings 
after the trigger point. The last example shows 400 
readings being stored commencing 599 readings after 
the trigger. 


8522A Parallel and BCD Interface 


Speed and real-time measurement are key 
system elements available in the 8522A when 
the Parallel (binary) interface is selected. That 
interface offers both a three- and a four-wire 
handshake (switch-selectable) for use with the 
most popular parallel computer interfaces. A 
choice of e/ght- or sixteen- bit messages are 
selectable at the rear of the instrument. 

The BCD interface emulates BCD remote 
operation of the Fluke 8375A and 8400A, for the 
convenience of customers who wish to replace 
these or any of a large variety of older DMMs in 
their system. Remote control and data output 
capabilities are the same as those of the 8375A 
and 8400A. All but the conductance function 
may be controlled remotely, plus the range filter 
and external reference. 

Output of readings include five BCD digits, an 
overrange bit, an overload bit, polarity bit, and 
three coded range bits. Status output includes 
function, filter, external reference and remote/ 
local. 


8520A/AS-1 — for MATE Systems 


The 8520A/AS-1 is equipped with a built-in 
interface interpreter which makes it compatible 
with Modular Automatic Test Equipment (MATE) 
systems. This capability allows a MATE Test 
Executive to operate the 8520A/AS-1 on the 
IEEE-488 bus using Control Interface Intermedi- 
ate Logic (CIIL). It will operate in either the “CIIL 
Mode,” responding only to CIIL commands or in 
the “native mode,” responding to either CIIL 
commands or IEEE-488 bus commands. Data 
transmission is increased to 120,000 characters 
per second for direct memory access using the 
CIIL mode. 

The 8520A/AS-1 was the first candidate mod- 
ule to become MATE certified. 


8520A/PRT — Temperature 
Measurements 


The 8520A/PRT is a temperature measure- 
ment system consisting of a Rosemount 162N 
Platinum Resistance Thermometer (PRT) and 
an 8520A containing a built-in linearization pro- 
gram customized to match the calibration curve 
of the specific PRT supplied. Temperature is 
indicated directly in either °C, °F or K with 0.001 
degree resolution. 

The 8520A/PRT provides a fast, low-cost way 
of making extremely accurate temperature 
measurements, or calibratin temperature meas- 
urement instruments, in the range of -200°C to 
+350°C. Systems using four-terminal resis- 
tance bridges are much more time-consuming 
to use, require greater expertise, are limited in 
their applications, and are far more costly. 

Measurements are repeated approximately 
once per second, making it possible to detect 
and track fast temperature changes, something 
impractical to try to do with balance bridges. 

See page 443 for more specifications. 


Specifications 


Technical Specifications 
DC Voltage 


Input 
Resistance 
>10,000 MQ 
>10,000 MQ 
>10,000 MQ 

10 MQ 

10 MQ 


Resolution 


199.999 
1.99999 
16.0100 
130.100 
1024.00 


1 uV 
10 nV 
100 pV 
1 mV 
10 mV 


Plus Temp 

18°C to | Coefficient 
per °C* 

0.0065+6]0.011+10} 0.0005+0.5 
0.006+2 | 0.011+2 |0.0005+0.15 
0.005+1 | 0.009+1 |0.0004+0.10 
0.007+2 
0.0065+1 


100 mV} 0.003+5 
1V 0.003+1 
10V 0.002+1 
100V_ | 0.003+1 
1000V |0.0035+1 


0.011+1 |0.0005+0.10 
*From 18°C to O°C or 28°C to 50°C 


High Speed Accuracy: +(% of Input + LS Bit)* 
90 Days 


Plus Temp 
18°C Coefficient 
to 28°C to 28°C Per °C 


100 mV 0.001 +0.1 
1v-roooy |. 081+! | 0.01547 | 9 o64-4.0.05 


* Typical with 60 Hz line, remote operation, 500 readings 
per second, 2-byte binary output with 14 bits of data. 


Normal Mode Rejection 


Line eiaeltan a aa = EA 


Freq 195 ms 


50 Hz/6 aug ome 71 ae ae — ae 
60 Hz|65 dB | 68 dB} 71 dB | 85 dB | 88 dB |91 dB 
Common Mode Rejection: True, 100 dB at 50 
Hz and 60 Hz with 1 kQ unbalance in either lead. 
Effective CMR is equal to normal mode rejection 

plus true CMR 

Maximum Input: +1000V peak, High to Low or 
Guard to chassis terminals, and +200V peak, 
Guard to Low terminals, for any range 

Bias Current: <50 pA 


Maximum Reading Rate 


| Resolution | 


(| 50H 
ae 00 rdgs/sec* 5-1/2 digits 
CMOS 240 rdgs/sec* 


50 Hz ae 
Remote 60 Hz >500 rdgs/sec | 4-1/2 digits 


“For local operation, 8522A is limited to 1/2 this rate. 


AC Voltage (True RMS) 
Input Characteristics 
Full 


Roscnie Input 
Range esolution Resistance 
1V 


Operation 


Scale 
1.99999 
16.0100 
130.100 

650.00 


Accuracy: +(% Input + % of Full Scale) ac or 
ac+dc* 


90 secon 1 acon 
secon to 28°C acon to 28°C 


Frequency % 2G +% |% Of| +% | +% 
of FS>|@of "FS ES 

Input Ae AC+|Input} AC |AC+ 

DC DC 


10-20 Hz** 
20-40 Hz** 

40 Hz-20 kHz 
20-100 kHz 
100-300 kHz 
300 kHz-1 MHz 


“From 0.1% of range to full scale 
*“With statistics program 


Temp. Coefficient: 18°C to 0°C or 28°C to 
50°C, to 20 kHz 
AC Mode: +(0.007% of input + 0.007% FS)/°C 
AC+DC Mode: +(0.007% of input + 0.14% FS)/ 
°C 
Maximum Input: +1000V peak High to Low or 
Guard to Chassic terminals, and +200 V peak 
Guard to Low terminals 
Crest Factor: >4:1 at full scale, increasing down 
scale 
Maximum Reading Rate: 10 readings per sec- 
ond (rated accuracy, >400 Hz) 
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Maximum Slew Rate: 177V per us 
Maximum Volt-Hertz Product: 2 x 10’ 


Resistance 
Input Characteristics 
Current 


Resolution| Through 
Unknown 


Open 
Circuit 
Voltage 


100 kQ | 199.999 
10 MQ | 19.999 


Maximum Reading Rate 


[tine [Rate | Resolution | 

200 rdgs/sec 5-1/2 digits 
60 Hz | 240 rdgs/sec* 

50 Hz 


60 Hz >500 rdgs/sec | 4-1/2 digits 


“For local operation, 8522A is limited to 1/2 this rate. 


1.5 uA 
(max) 


Operation 


Local 
Remote 


Remote 


Accuracy: +(% of Input < Digits) 


Pius Temp 


per °C* 

0.0045+6 |0.0080+7 |0.0140+12|0.0007+2.0 
1002 |0.0035+2 |0.0070+2 | 0.0125+3 |0.0007+0.2 
1000Q |0.0035+2 |0.0070+2 | 0.0125+3 |0.0007+0.2 
10 kQ |0.0035+2 |0.0070+2 | 0.0125+3 |0.0007+0.2 
100 kQ]0.0040+2 |0.0090+2 | 0.0140+3 |0.0012+0.2 
1MQ |0.0090+2|0.0160+2 | 0.0200+3 |0.0020+0.2 
10 MQ |0.0300+1 |0.0440+1 | 0.0450+3 |0.0030+0.2 


*From 18°C to O°C or 28°C to 50°C 


Conductance 


Range: 100 nS (10 MQ)! 
Full Scale: 199.99 
Resolution: 0.01 nS (100,000 M2)" 


Accuracy: +(% of Input + Digits) 


Plus Temp 
Coefficient 


Per °C* 


*From 18°C to OC or 28°C to 50°C 


Maximum Input: +400V peak 
Maximum Reading Rate: 10 readings per 
second 


8520A, 8522A, 8520A/AS-1, 8520A/PRT 


External Reference 

Operating Range: +0.5V dc to +33V dc as long 
as external reference Low terminal is within 
+16.5V of input Low terminal 

Input Impedance: 10,000 MQ between external 
reference High or Low terminals and input Low 
terminal 


Ratio Accuracy 


16.5V to 33V +(A + B + 20 ppm) 
0.5V to 16.5V 


41A + B + (400 ppm = | Vref |)] 


Note: A = DC 10 volt range accuracy 
B = Input voltage or resistance range accuracy 


Maximum Input: +180V peak between external 
reference High or Low and input Low; +360V 
peak between externa reference High and Low 


Transfer Accuracy 

The following accuracy specifications apply when: 

* Reading rate is 2 readings per second 

° Filter settling time is 500 ms 

° Warm-up is at least 2 hours 

* Quantity measured has same nominal value 
and frequency as transfer standard 

® Measurements are made in one range 

® Standard is checked at least every hour 

¢ Ambient temperature remains within +1°C 


DC Voltage 


0.0020 + 4 
0.0020 + 1 
0.0010 + 1 
0.0020 + 1 
0.0020 + 1 


AC Voltage (all ranges) 


és +(% of Input + 
requency % of Full Scale) 


10 Hz to 20 Hz 1.0+0.2 
20 Hz to 40 Hz 0.1 +0.1 
40 Hz to 20 kHz 0.005 + 0.009 
20 kHz to 100 kHz 0.100 + 0.030 
100 kHz to 1 MHz 0.500 + 0.60 


Resistance 


+(% of Input + Digits) 


0.0030 + 5 
0.0020 + 2 
0.0020 + 2 
0.0020 + 2 
0.0020 + 2 
0.0050 + 2 
0.0100 + 1 


Conductance (100 nS Range): +(0.02% of input 
+ 0.02 nS) 


General Specifications 


IEEE-488 Interface: Standard in the 8520A, 

8520A/AS-1 and 8520A/PRT 

Parallel (Binary) and BCD Interface: Standard 

in 8522A 
BCD Data Output: Standard OV and +5V TTL 
levels positive true, 8-4-2-1 code. Five BCD 
digits with an overrange bit, overload, polarity, 
and three coded range bits. The output also 
includes the state of the instrument (function, 
filter, external reference, and remote or local). 
BCD Remote Control: Standard TTL levels — 
Logic 1 equals +5V or open, Logic 0 equals OV 
or contact closure. Controls all functions (ex- 
cept conductance), range, filter (fast, slow), 
and external reference. Continuous-command 
entry and triggered-command entry. 

Parallel: In bit parallel operation all features and 

functions can be accessed through the remote 

interface. Maximum speed in this mode is 520 

readings per second 
Format: Select 8 or 16-bit message format 
with a rear panel switch 
Handshake: Handshake configuration is also 
switch selectable 3- or 4-wire for compatibility 
with computers, mini-computers, and instru- 
ment controllers 

Temperature: 0°C to 50°C, operating; -25°C to 

+75°C non-operatiing; for 8520A/AS1, non- 

operating temperature range is -40°C to +75°C 

Altitude: 10,000 feet operating, 40,000 feet 

non-operating 

Relative Humidity: <95% to 25°C, <75% to 

40°C, <40% to 50°C 

Shock & Vibration: Meets MIL-T-28800C for 

Type Ill, Class 5, Style E 

Power: 100, 120, 220, or 240V ac, +10%, 50 to 

60 Hz, <50W 

Size: 8.9 cm H x 45.7 cm L x 43.2 cm W (3-1/2 

in Hx 18 in Lx 17 in W) 

Weight: 9.56 kg (21 Ib) 

Included: Manual, power cord, rear panel mat- 

ing connector for analog input, serialized and 

dated calibration certification sheet 
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Ordering Information Accessories (Also see page 127) Service & Support 
Y9111 0.93m, 3 ft Trigger Cable 20 Warranty 


Y9112 1.85m, 6 ft Trigger Cable............ 20 One-year product warranty. (See page 470 for 
Models January 1989 prices 8133 Universal Test Lead Set............. 22 further information on warranty terms and condi- 
8520A DMM with IEEE-488 interface .... $3350 Y2037 1002 RTD Temperature Probe.. 260 _ tions.) 
8522A DMM with BCD and Parallel Y8021 1m, IEEE-488 Shielded Cable... 130 Extended Warranty 
intetface sack teh ewes i Ss 5200 Y8022 2m, IEEE-488 Shielded Cable .. 145 §¢1-8520A Repair (w/calibration) ......... $242 
8520A/AS-1 DMM for MATE .........c.0-- 4595 Y8023 4m, IEEE-488 Shielded Cable .. 155 §€1-8520A Repair (cal w/in or out data) 317 
8520A/PRT Temperature Measurement Y8597 Interface Adapter SC1-8520A Repair (cal w/in and out data) 392 
Syston Tee Ue ae, CHES 7350 for B375A, B400A .........esseeseeseereeseens 250 $C2-8520A Cal (1/yr recommended) .... 126 
Y8598 3-1/2" Rack Adapter SC2-8520A Cal (1/yr w/in or out data) .. 201 
Option (for 8520A & 8520A/PRT)* ‘ with ay Pe Sar es ae ee 130  $C2-8520A Cal (1/yr w/in and out data) 276 
-010 Extended Software Package ......... B00) ee eine sme SIL, nae 70 '$C1-8522A Repair (w/calibration) ........ 264 
* Included with 85204/AS-1 and 8522. Factory or Conversion of 8520A/AS SC1-8522A Repair (cal w/in or out data) 339 


$C1-8522A Repair (cal w/in and out data) 414 

Conversion of 8520A/AS to 8520A/AS-1 is SC2-8522A Cal (1/yr recommended) .... 126 

available from your Fluke Service Center. Order SC2-8522A Cal (1/yr w/in or out data) .. 201 

8520A/AS/AS1. The price of the conversion is SC2-8522A Cal (1/yr w/in and out data) 276 
$950. 


Service Center installation only. 
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PM 2534 & PM 2535 
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IEEE-488 


RANGING 
DOWN uP AUT/ MAN 


5 


TRIGGER 
iNT St LE 


MAX 300v~—~ 


2soy— 


SPEED FILTER 


UMAR 


PM 2535 


PM 2934 & PM 2535 ball BEES 


) 6-1/2 digits 
00 nV resolution 


~ 100 measurements/s | 
; GPIB/EEE-488 interface standard — 
Front or rear input — 
_ Scanner extension 


The Philips PM 2534 and PM 2535 Systems 
Multimeters cover a broad range of applications. 
While both are suitable for a wide range of 
general purpose measurements, the PM 2535 
offers additional advanced functions for applica- 
tions demanding data gathering, and fast meas- 
urement collecting and processing. 


Basic Features 


Both the PM 2534 and PM 2535 offer seven 
measurement functions, front or rear inputs, and 
6-1/2 digit guarded sensitive measurements or 
up to 3-1/2 digit high speed measurements. The 
units can operate in scan mode under external 
control via the standard GPIB/IEEE-488* inter- 
face. 


Extra Capabilities of the PM 2535 


As well as the above features, the PM 2535 has 
built-in data collection, advanced control facili- 
ties and calculations including Ax + B, A%, dBm 
and relative measurements. Maximum and 
minimum values can be stored over a time inter- 
val, and warnings can be given if specified limits 
* The terms GPIB and IEEE-488 may be used inter- 

changeably throughout this catalog. 


are exceeded. Burst mode provides up to 150 
measurements/sec. Sequence programming al- 
lows repetition of the same measurement cycle; 
thus, when combined with a System 21 module 
(page 380), allows the PM 2535 to act as a small 
data logger with no need for dedicated computer 
control. 


Three Million Counts 


Philips own VLSI technology is used in the 
custom analog-to-digital circuitry that gives the 
PM 2534 and PM 2535 their outstanding per- 
formance. The 100 nV resolution on a 300 mV 
measurement, plus its exceptional short-term 
stability (0.002%) and long-term accuracy 
(0.005%) more than substantiates this perform- 
ance. 

To guarantee this measurement integrity they 
are the only instruments in their class with a true, 
fully-guarded input. This eliminates parasistic 
lead voltages and noise which can be several 
orders of magnitude larger than the measure- 
ment resolution of the instrument itself and would 
otherwise invalidate sensitive measurements. 


Fast Measurement and Output 


At a touch of the ‘speed’ button, the PM 2534 
and PM 2535 step through 6-1/2, 5-1/2, 4-1/2, 
and 3-1/2 digit modes, enabling the optimum 
speed/resolution combination to be selected for 
every application. At a 3-1/2 digit resolution the 
instrument makes 100 measurements per sec- 
ond and can transmit the measured values 
through its standard GPIB interface at the same 
rate. 

This is achieved by the use of two powertul 8- 
bit microprocessors in parallel — one controlling 
measurements while the other controls the GPIB 
interface function. In addition, the measurement 
and interface functions are galvanically sepa- 
rated, eliminating the possibility of ground loops 
between different instruments connected to the 
bus, which can ruin sensitive measurements. 


V,, Measurement Speed (including Controller) 


Internal 100 
IEEE 50 
IEEE 30 
IEEE 


IEEE 0.3 


Typical measurement speeds 


Measurement Capabilities 


The very high performance of these instru- 
ments covers more than DC voltages alone. 
Every aspect of performance including all DMM 
measuring functions, as well as temperature, are 
included as standard. 


Accuracy 
(90-Day) 


Maximum 
Resolution Range | 


10 pA 


Simple English Commands 


PM 2534 and PM 2535 are without doubt two 
of today’s friendliest programmable instruments, 
because they respond to simple English com- 
mands rather than complex codes. For example, 
to measure an unknown AC voltage, it is neces- 
sary only to enter the command ‘VAC AUTO’, 
and both the AC voltage and autoranging func- 
tions are immediately selected. 
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PM 2534 & PM 2535 


To ensure faultless communication with both 
user and computer, these instruments also ac- 
cept numeric ranging values in either decimal or 
exponential notation, and automatically round- 
off to the correct range. For example, the com- 
mands ‘VDC-2’ or ‘VDC 185E-3’ both result in 
selection of the 300 mV DC range. The PM 2534 
and PM 2535 also overcome one major draw- 
back of many other programmable instruments 
— the amount of ‘string splitting’ that the control- 
ler has to perform to extract the required meas- 
urement data. Use of the ‘OUT’ command gives 
exactly the required data, eliminating this com- 
plex and time-consuming task. 


For applications needing operator instructions, 
messages can be generated on the DMM dis- 
play with the “TXT” command. 


123.4’ 


Operator and Application Friendly 


Single button selection of function, range and 
trigger modes make the PM 2534 and PM 2535 
very simple to use. Precise measurements are 
always made very quickly thanks to the ‘NULL’ 
key to compensate for small offsets and the 
‘FILTER’ key to eliminate small instabilities on 
DC signals. 

Access to the GPIB address and mode of op- 
eration is under the ‘CHECK’ function but to 
prevent unauthorized use in systems application 
this can be ‘locked-out’ resulting in a 100% 
tamper free front panel. 

And emphasizing the system-oriented design 
even further, the standard facility for full elec- 
tronic calibration allows simple recalibration ei- 
ther via the GPIB bus, or manually, without the 
need to open the case. 


PM 2435 for Collection, 
Calculation and Control 


As for the PM 2534, all the PM 2535's normal 
measuring functions are directly selectable by a 
single keystroke. When the calculation, collec- 
tion or control facilities are required, a simple 
touch of the SHIFT key reveals a logical and 
extremely simple user prompting technique. Each 
key has two color-coded sublevels, with the 
active level clearly indicated on the display. 

In addition, user prompting messages appear 
on the display to request the required user input. 
The example below shows how simple this facil- 
ity is to use. 

Once the required measuring set-up has been 
programmed, it can also be saved in one of ten 
non-volatile PROG memory locations, so that 
the next time itis needed it can simply be recalled 
by number, rather than having to be repro- 
grammed. 
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Normal measurement display 


Press SHIFT 


SHIFT appears on display 


Press Ax xB 


Ax x B and SET appear on display 
Display requests setting of A 


Press 3 


New value of A defined 


Press ENTER 


New value of A entered 
Display requests setting of B 


Press 2 


New value of B defined 


Press ENTER 


New value of B entered 

PM 2535 now shows measuring 

Results scaled according to 3x + 2 where x is the 
measured value 


Direct Parameter Display 


In many applications, the measured voltage or 
Current is just a function of the real measured 
parameter, for example where pressure transduc- 
ers are used. Translating the measured value 
into the parameter actually required would nor- 
mally tie-up a computer, and require additional 


software to be written. The PM 2535 has this ca- 
pability as standard, enabling the following trans- 
formations to be achieved: 

Ax+B_ For scaling for example transducer 
outputs with live zeros. 

For direct amplifier gains and losses. 
The value of the reference resistance 
is user programmable. ; 

For % tolerance measurements for 
example when matching components. 
This uses the formula ((X - C) * 100) + 
C. 

For absolute deviation measurements 
from a specified value which can be 
measured or programmed. 

For fast and accurate GO/NO GO 
measurements within or outside a pre- 
determined range. 


dBm 


A% 


ZERO 


LIMITS 


Data Collection 


At any time, the Minimum or Maximum meas- 
urement made in the selected measuring func- 
tion can be checked by using the MIN/MAX key. 
The PM 2535 also has a 999-point buffer which 
is constantly active. This ensures that the last 
999 measurements can be reviewed at any time, 
and ensures that measurements are not lost — 
you can always go back to them using the 
RD.BUF. key. 

In applications requiring the collection of data 
following an event, rather than preceding it, the 
use of the BURST key relocates the internal 
buffer relative to the trigger point, so that the 
buffer then acts as a post-trigger memory. In 
combination with the DELAY facility, this mode 
enables a measurement to be made every five 
minutes, for example, over a three-and-a-half 
day period; ideal for weekend monitoring of test 
set-ups. 

The internal buffer is also valuable when very 
fast measurements need to be made. One-for- 
one output of measured values via the GPIB bus 
can take place at up to 100 measurements/sec., 
depending on the controller's GPIB specifica- 
tion. ; 

The PM 2535 can measure at up to 150 meas- 
urments/sec., and by storing these directly in the 
internal buffer, more than 6 seconds of high- 
speed measurements can be collected regard- 
less of the controller's speed. 

After such a measurement cycle, all or any 
selected part of the buffered information can be 
transmitted at the normal transfer speed of the 
computer. 


Controlling System 21 Modules 


Many system applications demand measure- 
ments to be made at a number of different points 
and require large and expensive scanners. But 
with the PM 2534 and PM 2535, System 21 can 
be added to any GPIB application to provide a 
modular and cost-effective solution to system 
switching. Both the PM 2534 and PM 2535 have 
a System 21 master unit built-in, enabling them 
to control the PM 2120 universal switches or the 
PM 2121 low level switches. 
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Specifications 


Technical Specifications 


Volts DC/Amps DC 


Accuracy: 5-1/2 or 6-1/2 Digits in %Rdng + %Rng ied ee Temp. Coeff./°C 
24 Hrs (tcal +1°C) 90 Days (tcal +5°C) 1 Year (tcal +5°C) in %Rdng + %Rng Characteristics 
; 


0.01 + 0.005 0.03 + 0.005 0.05 + 0.005 0.005 + 0.001 <600 mV drop 
0.10 + 0.0 0.15 + 0.01 0.20 + 0.01 0.005 + 0.001 <600 mV drop 


roe Common Mode Voltage 
common Mode Rejection: Influence in %Rng/Volt 
DC 50-60 Hz+0.1% 50-60 Hz+1% rang 


DC 50/60 Hz+0.1% 50/60 Hz+1% 
, Fay ESIC SEO UNESCO laa 
fs00000 | 80S*dYSC Oe | 25008 (sr40a8| 515008 | >t30a8 _|ocoo0a| 00000 | 0.00008 | 


*Measured with 1 kohm unbalance and guard connected to CM voltage *“For PM 2535 using internal buffer 


Operation Modes 
Scale Length 


Maximum Input Voltage: 600V peak, 300V Filters: User-selectable digital 

continuous Clip Indication: t+ is displayed when input cir- 
Maximum S.M. Voltage: 140% ofselectedrange —cuitry clips during measuring cycle 

Maximum C.M. Voltage: 350V peak between Null Range: +100 pV 

low and guard; 350V peak between guard and__— Protection: 3.15A fuse 

ground 


Volts AC RMS/AC Amps 


Accuracy: 4-1/2 or 3-1/2 digits in %Rdng + %Rng valid from 1% to 100% of range 
Input Characteristics Frequency Range 24 Hrs (tcal +5°C) 90 Days (tcal +5°C) 1 Year (tcal +5°C) 
1.2 MQ//30 pF 40/400 Hz - 5 kHz 0.10 +0.10 0.20 + 0.10 0.30 + 0.10 
30V 
300V 40 mV 0.93 MQ//30 pF 5 kHz-100 kHz per kHz 0.02 + 0.02 0.04 + 0.02 0.06 + 0.02 


<250 mV drop "40/400 Hz - 1 kHz 0.1 +0.1 0.2 + 0.10 0.3 + 0.10 
3) <600 mV drop "40/400 Hz - 1 KHz 0.1+0.1 0.2 + 0.10 0.3 +0.1 


“Analog Filter on/off 


Operation Modes Speed 
Scale Length Measurements/Sec 


Protection: 3.15A fuse Maximum Volt-Hertz Product: 107 
Crest Factor: 3.3 at full scale, increasing down CMRR: With 1 kQ unbalance and guard to '0': 
scale. Crest factor overload indicated by 1 0N 5420 db for DC signals; >80 db for 50 /60 Hz AC 


ae ae display At signals 
ae il Temperature Coefficient: <0.03%/°C Maximum Input Voltage: 600V peak, 400V 
continuous 
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PM 2534 & PM 2535 


Ohms (2-Wire and 4-Wire) 


Maximum Resolution 


*Only in 2 wire configuration 


Operation Modes 
Scale Length 


Speed 
Measurements/Sec 


3000* 
*Excluding 3 MQ, 30 MQ and 300 MQ ranges 


Maximum Open Circuit Voltage: 10V 
Maximum 4-Wire Lead Resistance: 100Q 
Protection 2-Wire Terminals: 250V ac or dc, 
350V peak 

Protection 4-Wire Terminals: 30V ac or dc, 
42V peak 

Maximum CM Voltage: 2-Wire: 250V ac or dc, 
350V peak between ‘0’ and guard, or between 
guard and ground; 4-Wire: 30V ac or dc, 42V 
peak between ‘0’ and ground; guard must be 
connected to ‘0’ 

Linearization: According to DIN 43760 

Max Voltage: Between '0' and guard 30V ac or 
dc, 42V peak 


General Specifications 


Power Supply: 115V or 230V (410%) 

Line Frequency: 50 Hz or 60 Hz (+1%) 
Power Consumption: 20 VA 

Safety Class: IEC 348 class | 

Dimensions: 280 x 210 x 86 mm (11 x 8.3.x 3.4 
in.) 

Weight: 2.9 kg (6.2 Ibs) 

MTBF: 32 000 hrs 

Calibration Interval: 1 year 

Included with the instrument: Set of safety 
test leads with probes, spare fuses, operating in- 
structions, service manual 


Accuracy 6-1/2 or 5-1/2 Digits in % Reading + % Range 


24 Hr (tcal +1°C) 90 Days (tcal +5°C) 1 Year (tcal +5°C) 


3 kQ 

30 kQ 10 mQ 0.010 + 0.0033 0.02 + 0.0033 0.03 + 0.0033 100 pA drive 
300 kQ 100 mQ 10 pA drive 
3 MQ 10 0.020 + 0.0033 0.04 + 0.0033 0.05 + 0.0033 1 pA drive 
30 MQ* 100Q 0.060 + 0.0033 0.10 + 0.0033 0.15 + 0.0033 100 nA drive 
300 MQ* 10 kQ 0.8 + 0.033 1.6 + 0.033 2.0 + 0.033 10 nA drive 


Temperature (via Pt 100 R to probe)* 


100 to 850°C An Oe 
100 to +850°C 0.1°C 


*For optional accuracy see PM 9249/01 RTD Probe 


Environmental Conditions 


Reference Temperature: 23°C +1°C 

Rated Range of Use: 0...+50°C 

Operating Range: 0...+55°C 

Storage and Transport: -25...+70°C 

Limits of Humidity for Operation: 20...80% 
Max Dew Point: +25°C 

Included: Set of safety test leads (PM 9266/02), 
Operating manual, Service manual 


Ordering Information 


Models January 1989 prices 


PM 2534/013 Standard Instrument ........ $1095 
PM 2535/013 Standard Instrument ........ 


Note: The above configurations meet North American 
power requirements. For other power options, see page 
491. 


Input 
Characteristics 
(Non-Linear) 


1 mA drive 


Measurements/Sec 


30 
3 


0.3% Reading + 0.2°C 
0.3% Reading + 0.2°C 


Accessories (Also see page 127) 
PM 2193/01 System 21/PM 2534/ 


PM 2535 Rackmount Adapter ............ $235 
PM 9266/02 Set of Test Leads with 

Probes, spare fuses .............5eenee 150 
PM 9210/00 High Frequency 150 mV 

Probe 10 kHz :..1 GHz... eee 259 
PM 9213 High Frequency 10 mV Probe 

10 kAz.100' MHz 2 69 
PM 9244 AC and DC Current Shunt up 

tO'31.6A dasa 69 
PM 9245 AC Current Transformer 

10A...150A° 2. 65 
PM 9246/03 High Tension Probe ........... 149 
PM 9249/01 Temperature Probe ............ 150 


PM 9264/01 4-wire Test Lead for 
resistor Measurement ..............0.ccecee0e. 85 


PM 9265/01 Shielded 3-wire Test Lead. 110 
PM 9280/02 19-in Rackmount Adapter 

(SE/T32 mm/5.22-in) ....5, hee 5) 
HM 9606/00 Rackmount Kit for the 

PM 2534/35 & PM 6660 

Family’of Counters... eee 95 


Service & Support 


Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 


RSE ee ee eT PUI 


84 


1989 Fluke and Philips Catalog 


Bench/Portable Multimeters 


Fluke 37 


Fluke 37 Bench Portable Digital Multimeter 


Se 


Unique Case Design 


The internal design of the Fluke 37 allows the 
front panel to slope 15 degrees, permitting easy 
viewing from a number of operating positions. 
When used in the flat position the Fluke 37 may 
be stacked with other instruments. 


Storage Compartment/ Carrying 
Handle 


A storage compartment for test leads and 
small accessories is built into the case. Access 
to the battery and fuses is through a snap-out 
door inside this compartment. A built-in carrying 
handle (molded into the case) offers portability 
when needed. 


High Performance 


0.1% basic de accuracy, low millivolt to 1000V 
ac and dc voltage measurements, 30 kHz ac 
response, low microamp to 10A ac and dc cur- 
rent measurements, low milliohms to 32 MQ re- 
sistance, up to 10,000 MQ with conductance. 


3200-Count Digital Display 


Better accuracy and resolution than a conven- 
tional 3-1/2 digit (2000 count) DMM, High con- 
trast liquid crystal display with a wide viewing 
angle, updated two times per second. 


31-Segment Analog Bar Graph 


Makes dynamic indications such as peaking, 
nulling, zero adjustments and capacitor check- 
ing. Updates ten times faster than digital readout. 


Min-Max & Relative Modes 


Min-Max stores the highest and lowest digital 
reading, allowing a signal to be monitored for 
seconds, or days. The Relative mode remem- 
bers a reading and shows the change (differ- 
ence) between it and any following readings. 


Fast Autoranging 


Simplifies and speeds up the use of the meter 
by instantly selecting the proper range. Selectable 
manual ranging included. 


Touch Hold® 


The meter will beep, capture a measurement, 
and lock it on the digital display until you're ready 
to view it. Automatically updates with each new 
stable measurement if preferred for later viewing. 


Audible Continuity/Diode Test 


Wiring, diode and transistor checks can be 
done quickly without looking at the display. Easy 
to hear, mid-frequency beeper (1500 Hz). 


EMI Shielding 


A unique condutive shield fully encloses all 
circuitry to provide exceptional protection against 
electromagnetic interference. 


Safety Designed 


Extensive overload protection, high energy 
fuses, fused 10A range, non-metallic case and 
tilt-stand. All voltage inputs meet the power line 
surge tests for major feeders as defined in IEEE- 
587-1980, Category B, which includes simulated 
lightning and load switching transient pulses up 
to 6kV superimposed on 660V power lines. 


Power 


The Fluke 37 is battery powered for true porta- 
bility. It is also equipped with an input jack which 
accepts the optional Fluke A81 battery elimina- 
tor accessory for continuous operation from line 
voltage. Typical battery life 1,000 hours. 


Standard Equipment 


Every meter is packaged with a pair of safety- 
designed TL70 right-angle test leads, spare 
fuse, 9 volt battery, and operator's manual. 
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Specifications 


Technical Specifications 


Basic electrical specifications are defined for the 
temperature range of 18° C to 28° C for one year 
after calibration. Accuracy is specified as within 
+(% of reading plus number of least significant 
digits). 


DC Voltage 


320.0 mV 
3.200V 
32.00V 
320.0V 
1000V 


Accuracy 


0.1% +1 


Input Impedance: 10 MQ nominal 

Normal Mode Rejection Ratio: >60 dB at 50 
and 60 Hz 

Common Mode Rejection Ratio: >120 dB at 
dc, 50 Hz and 60 Hz; <1KQ unbalance 
Overload Protection: 1000V rms; 500V rms on 
320 mV range 

Response Time: <2s to rated accuracy 


AC Voltage 


Accuracy 


Resolution | 40 Hz- 


10 kHz | 30 kHz 


2 kHz 
100 uV 


1 mV 
10 mV 
100 mV 


0.5%+3 | 2%+3 4%+10 


3%+3 | Not Spec 


Extended Frequency Response: Typical -3 dB 
@ 100 kHz 

Conversion Type: AC coupled, average sens- 
ing, calibrated to read the rms value of a sine- 
wave 

Input Impedance: 10 MQ nominal, <100 pF 
Common Mode Rejection Ratio: >60 dB, dc to 
60 Hz, <1 KQ unbalance 

Overload Protection: 10’ Volt-Hertz maximum, 
1000V, 500V on 320 mV range 

Response Time: <2s to rated accuracy 


DC & AC Current 

Nominal Burden Voltage 
320.0 HA 0.5 mV/uA 

3200 LA 0.5 mV/LA 

32.00 mA 5.6 mV/mA 

320.0 mA 5.6 mV/mA 


10.00A 50 mV/A 


DC Accuracy: Within 0.75% + 2 
AC Accuracy: Within 1.5% + 2 (40 Hz to 1 kHz) 


Overload Protection 

10A Range: 15A/600 fuse, 100,000A interrupt 
rating 

mA Range/uA Ranges: 630 mA/250V fuse, 
1500A interrupt rating; in series with a 2A/600V 
fuse, 10,000A interrupt rating 

Response Time: <2s to rated accuracy 


Ohms 


320.0 0.3% + 2 


3.200K 10 
10Q 2 
100Q 0.2% + 1 
1kQ 


32.00K 
320.0K 
3.200M 


32.00M 10 kQ 1% +1 
32.00 nS 2% + 10 


Overload Protection: 500V rms 

Test Voltage: <420 mV dc full scale up to 3.2 
MQ; >1.3V up to 32 MQ. <2.8 V open circuit 
Test Current: <1 mA 

Response Time: <6s to rated accuracy in high- 
est and lowest range; <2s for other ranges 


Diode Test & Continuity 


Diode Test Indication: Displays voltage drop; 
0.5 mA nominal test current at 0.6V; 2.0V full 
scale. Momentary tone for test voltage dropping 
below 0.7V (typical silicon diode threshold). 
Continuity Indication: Continuous audible tone 
for test resistance below approximately 150Q 
Open Circuit Test Voltage: <3.3V 

Overload Protection: 500V rms 


General Specifications 


Storage Temperature: -55°C to 85°C 
Operating Temperature: -15°C to 55° Operate 
to -40°C for 20 minutes when taken from a 20°C 
environment 0°C to 50°C 

Temperature Coefficient: 0.1 x the applicable 
accuracy specification per °C(<18°C or >28°C) 
Relative Humidity: <90% (<80%in32 MQ range) 
to 35°C, <70% to 50°C 

Shock & Vibration: Per MIL-T-28800, Class 3 
Electro-Magnetic Interference (EMI): MIL-STD- 
461 for RSO3 (radiated susceptibility to 1V/meter 
from 14 kHz to 1 GHz) and REO2 (radiated 
emissions) 

MIN/MAX Mode: Records digital display read- 
ings (updated twice per sec.) 

Digital Display: 3200 counts plus polarity indi- 
cation updated 2 times per second 

Analog Display: 31 segment bar graph plus 
polarity indication, updated 25 times per second 
Maximum voltage to be applied to any termi- 
nal: 1000V with respect to earth ground 
Battery: 9V NEDA 1604. Symbol when 60 hours 
remain. 1000 hour typical 


Safety: Protection Class II per IEC 348 and 
ANSI C39.5 

Size: 97 mm H x 216 mm W x 231 mm L (3.8 in 
H x 8.5 in W x 9.1 in L) 

Weight: 1.31 kg (2.9 Ib) 

Included: TL70 test leads, spare fuse, battery 
and instruction manual 


Ordering Information 


Model January 1989 prices 
Fluke 37 Multimeter ..............:cscscseereeees $249 


TL 20 Test Lead Set..:..:.,..:::..sneeeeeeee 35 
Y8134 Deluxe Test Lead Set ..............000. 22 
Y8140 Test Lead Set 2.25... .cc.ccteeee 20 
A81 Battery Eliminator «0.0.0.0... eee 20 
83RF High Frequency Probe ................... 55 
85RF High Frequency Probe ................0.. 85 
80TK Thermocouple Module ................... 65 
80T-150U Temperature Probe ................. 120 
80K-6 High Voltage Probe ............cccceee 49 
80K-40 High Voltage Probe ................406 85 
Y8100 DC/AC Current Probe ................... 259 
Y8101 AC Current Probe ....:5).0 es 69 
80i-400 AC Current Probe ..........0..cccc0 69 
801-410 DC/AC Current Probe ................. 129 
80i-600 AC Current Probe ..............00.ee 119 
80i-1010 DC/AC Current Probe ............... 229 
80i-kW Current/Power Probe ................- 395 
LCA-10 Line Current Test Adapter .......... 13 


Service & Support 


Warranty 

Two-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 
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8050A, High Performance Value 


_ 4-1/2 digits (20,000 counts) 


(NSN 6625-01-2141) 8050A 


Nine functions including- -Relative reference, dB, Conductance, Diode t test 


0.03% basic de accuracy 


“True-rms from 20 Hz to 50 kHz 
“Microcomputer-based 
Extensive overload protection 


‘Rechargeable battery version available (-01) 


_Touch-hold probe available (80T-H) 


Probes for rf, high voltage, high current available 


Factory Mutual approved 


The 8050A provides superior performance and 
measurement capabilities in a low-cost, bench- 
top instrument. This 4-1/2-digit DMM has the 
following measurement functions: Dc volts, true- 
rms ac volts, dc amps, true-rms ac amps, ohms, 
dBm (with selectable reference impedances) 
conductance, and diode test. It also has a rela- 
tive-reference feature that works with all meas- 
urement functions. 


Relative Reference 


When the RELATIVE switch is on, the dis- 
played value is equal to the difference between 
the present input value and a previously stored 
reference value. 

One application is to null out test lead resis- 
tance. The resistance of the test leads is first 
measured and stored in the 8050A. Subse- 
quently, all displayed values of resistance will be 


actual values since the stored value of lead resis- 
tance will be automatically subtracted. Measure- 
ment errors are greatly reduced for low values of 
resistance (about 1Q or less). 

Another application is measuring the dB gain of 
the various stages of an audio amplifier. First, the 
input voltage to the amplifier is measured and 
stored as the zero dB reference value. Subse- 
quent measurements will show the gain of each 
stage of amplification. Calculations are not 
needed; the 8050’s microcomputer does it for 
you. 

The relative-reference feature can be used to 
determine the drift of power supplies, the band- 
width or bandpass of audio devices, and lowpass 
filter response. This feature makes the 8050A an 
excellent pass-fail tester for the production line 
or incoming inspection. 


8050A 


dB Function 


While many analog meters will indicate dBm 
referenced to 600 ohms, the 8050A provides 
digital read-out of decibels referenced to any one 
of sixteen impedances from 8 ohms to 1200 
ohms. Now there is no need to use manual 
conversion tables—the internal microprocessor 
does the calculations for you. A front panel 
pushbutton and scrolling memory lets you select 
the reference impedance needed. 

A resolution of 0.01 dB (above 1 mV) and high 
accuracy from 20 Hz to 50 kHz make the 8050A 
an extremely valuable tool for audio measure- 
ments. It can be used to determine the band- 
width of audio amplifiers, filters, audio consoles, 
etc. With the addition of an optional rf probe, the 
8050A can be used on rf communications equip- 
ment. 


Conductance 


Two ranges of conductance extend the resis- 
tance-measuring capabilities of the 8050A to 
100,000 MQ, far beyond the capacity of ordinary 
multimeters. This lets you measure leakage of 
diodes, pcbs, cables, insulators, even measure 
transistor beta using a simple test adapter. 


True-RMS AC 


The 8050A uses a true-rms conversion tech- 
nique to assure accurate measurement of non- 
sinusoidal waveforms as well as pure sinewaves. 
Examples: distorted or modulated sinewaves, 
squarewaves, sawtooths, noise, and pulse trains 
with a duty cycle of 10% of higher. Specified 
accuracy extends from 20 Hz to 50 kHz. Useful 
measurements go to 200 kHz, the typical -3 dB 
bandwidth. 


Optional Touch-Hold Probe 


The 80T-H Probe allows you to “hold” any 
displayed reading of voltage, resistance, or con- 
ductance as long as the control switch on the 
probe body is depressed. (Not for current or dB 
measurements.) 


Overload Protection 


The 8050A has extensive protection against 
overloads and operator errors. The instrument 
will accept up to 750V ac or 1000V dc continu- 
ously, regardless of the voltage range, or 500V 
dc when measuring resistance. It will also with- 
stand short-duration transients to 6 kV. 

The current input is protected against over- 
loads by a 2A/250V fuse. For accidental connec- 
tion of high voltage to the current input terminals 
(such as 480V ac line power) a heavy duty 3A/ 
600V fuse backs up the first fuse. 


Optional Accessories 


Fluke offers a complete line of optional acces- 
sories that enable you to measure rf voltages to 
500 MHz, temperature to 1000°C, current to 
1000A, or high voltage to 40kV. 
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8050A 


Specifications 


Technical Specifications 


All accuracy specifications apply for one year 
after purchase or recalibration when operated in 
a temperature of 18°C to 28°C and a relative hu- 
midity of 90% or less. 


DC Voltage* 


Ranges: +200 mV, +2V,+20V, +200V & +1000V 

Resolution: 10 pV on lowest range, 0.1V on 

1000V range 

Accuracy: +(0.03% of reading + 2 digits) all 

ranges 

Input Impedance: 10MQ, <100 pF, all ranges 

Normal Mode Noise Rejection: >60 dB at 50 

Hz or 60 Hz 

Common Mode Noise Rejection: >90 dB at dc, 

50 Hz and 60 Hz with 1 kQ unbalance 

Overload Protection: 1000V dc or peak ac, 

continuous, except 10 seconds maximum on the 

200 mV and 2V ranges 

Response Time: 1 second maximum, to rated 

accuracy within a range 

* DC voltage can also be measured using the dB mode 
with 0.01 dB resolution between 5% of range and full 
range 


AC Voltage (True-RMS, AC Coupled) 
Voltage Readout: From 5% to 100% of Tee ee 


eles aac — of Rdg+Digits) 


10 20 50 
“ fe kHz kHz kHz 


1% 0.5% | 1% 
+10 +10 | +10 
750V 100 mV 


Not specified 
"Typically 3 to 5 digits of “rattle” will be observed at 20 
Hz at full scale 


Resolu- 


dB Readout: From 5% to 100% of range 
Input 
Volt- 


dBm a ee 
6002 |Range|; 20 45 10 20 50 
age Ref Hz Hz He kHz kHz kHz 
077mV| -60 to 
-2mV | -52 | 200 
2mV | -52to | mV* 
-2V +8 
0.1V | -18 to : 
+2 to 
10V- | +22 to dBm | dBm | dBm | dBm 
ae 200V 
100V- | +42 to Not ae 
750V | +60 


ae 


* When 200 mV range is selected, 8050A autoranges 
for best accuracy for inputs up to 2V 


dB Resolution: +0.01 dB from 5% to 100% of 
range; 0.1 dB from 1% to 5% of range; 1.0 dB 
below 1% of range 

Decibel Reference Impedances: Fifteen user- 
selectable impedance reference levels are pro- 
vided to reference a 0 dBm, 1 mW level (50Q, 
782, 932, 1102, 125Q; 135Q,:° 1500," 2500, 
3002, 5002, 6002, 8002, 900Q, 10002, 12002. 
An 8Q impedance reference level is provided to 
reference 0 dBW. (dBV = 1000Q) 

Input Impedance: 10 MQ, <100 pF, all ranges 
Extended dB Response: Typically -72 dBm 
(600Q ref) +1 dB to 10 kHz 

Useful Frequency Range: Typically -3 dB at 
200 kHz 

Crest Factor: Waveforms with peak/rms ratio of 
1:1 tors: 

Common Mode Noise Rejection: 90 dB at 50 
Hz and 60 Hz with 1kQ unbalance 

Overload Protection: 750V rms or 1000V peak 
continuous, except 10 seconds maximum on the 
200 mV and 2V ranges, not to exceed a volt- 
hertz product of 10’ (e.g., 200V at 50 kHz) 
Response Time: 2 seconds max to rated accu- 
racy within a range 


DC Current 


Range Reso- Accuracy: (5% 
9 lution | to 100% of Range | Voltage 


200 A 


+(0.3% of rdg 
+ 2 digits) 


f2000ma [i00na[ | 0.57 max| 


Overload Protection: 2A/250V and 3A/600V 
fuses in series 


AC Current (True-RMS, AC Coupled) 


Accuracy: +(% of 
Reading + Digits)* 

20 45 2 #10 20 

Hz** Hz kHz kHz kHz 


Range _ | Resolution 


2% +10 2% + 10 


2000 mA| 100 pA 


“Accuracy applies from 5% to 100% of range 
“Typically 3 t o 5 digits of “rattle” will be observed at 20 
Hz at full range 


Burden Voltage: 0.3V rms max, 200 uA through 
200 mA range; 0.9V max on 2000 mA range 
Crest Factor: Waveforms with peak/rms ratio of 
AEtOnSHI 

Overload Protection: 2A/250V and 3A/600V 
fuse in series 


Resistance 
Reso- 


lution 
+(0.1% reading 
2 kQ* 0.19 | +2 digits+0.02Q) 
tote | oa +(0.05% reading 
200ka* | 102 +2 digits) 

+(0.25% reading 
20 nae 1kQ +3 digits) 


*Diode Test ranges 


Full Scale* 
Voltage 

0.19V 
1.2V 
0.2V 

2vV 
0.2V 

2vV 


Diode Test: The three diode test ranges are 
marked with a diode symbol and have enough 
open circuit voltage to turn on silicon junctions 
allowing a diode test. The 2 kQ range is preferred 
and is marked with the larger diode symbol. The 
three non-diode test ranges will not turn on 
silicon junctions when making in-circuit resis- 
tance measurements 

Open Circuit Voltage: Less than 3.5V on all 
ranges 

Input Protection: 500V dc or rms ac on all 
ranges 

Response Time: (To rated accuracy) 10 sec- 
onds maximum on 20 MQ range, 2 seconds 
maximum on all other ranges 


ee 


2 eee 0.1 esess +(0.1% of reading + 5 digits) 
200 nS} 0.01nS 


+(0.5% of reading + 20 digits) 

Equivalent Resistance 

2 mS Range: 500Q to 10 MQ 

200 nS Range: 5 MQ to 100,000 MQ 
Open Circuit Voltage: Less than 3.5V on both 
ranges 
Input Protection: 500V dc or rms ac on all 
ranges 


Relative Reference 


An input applied when the RELATIVE button is 
depressed is held as “O” reference point. Subse- 
quent readings indicate deviations + from this 
point. 

Accuracy: Error will not exceed the sum of the 
errors for the two measurements. 
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8050A 


General Specifications 


Common Mode Voltage: 500V dc or peak ac 
max 

Temperature: 0°C to 50°C, operating; -40°C to 
+70°C non-operating, except -40°C to +50°C 
with batteries 

Temperature Coefficient: <0.1 times the appli- 
cable accuracy specification per °C from 18°C to 
0°C and from 28°C to 50°C 

Relative Humidity: <70% to 50°C or <90% to 
35°C, except 2000 kQ, 20MQ, and 200 nS ranges 
where it is <80% to 35°C 

Safety: IEC 348, Protection Class | when oper- 
ated from supply mains or Protection Class II 
when operated from internal batteries. Factory 
Mutual 3820 Approved. CSA 556A Certified. 
Power: 90 to 110V ac, 105 or 132V ac, or 200 to 
264V ac, 47 to 440 Hz, factory-configured for 
customer-specified voltage. With rechargeable 
battery version (-01), the line voltage range is 
field-changeable. 4W max, 6W with -01 version. 
Batteries: NiCd batteries are installed in version 
-01. They provide 10 hours of typical operation 
on a full charge. Recharge takes 14 hours. Can 
run on ac line while charging 

Size: 22 cmWx6cmHx 25cmL (8.5inW x 2.5 
in H x 10 in L) 

Weight: 1.08 kg (2.38 Ib) for standard model 
Included: Manual, line cord, test leads (TL70) 
and statement of calibration practice 


Ordering Information 


Models January 1989 prices 
SOSOA_ DMM ,..22iicriscceceevectetsmeaepesscusee seni. $429 
8050-01 DMM w/rechargeable batteries 469 
Accessories (Also see page 127) 
TL20: Test Lead Setec2tcn.crc eee 35 
TL70 Test LeadtSetee ket ccteccetsvescee 8 
Y8132 Replacement Test Leads ............ Ant 
Y8134 Deluxe Test Lead Set ................. 22 
Y8140 Slim Test Leads, w/needle points 20 
C86 Ruggedized Carrying Case ............ 20 
Y8205 Carrying Case w/shoulder strap . 35 
80T-H Touch Hold Probe..................0006 59 
83RF100: MHz RF Probe 223i... 55 
85RF 500 MHz RF Probe.................008 85 
80TK Thermocouple Module.................. 65 
80T-150U Temperature Probe ............... 120 
80K-6 High Voltage Probe ................0.. 49 
80K-40 High Voltage Probe ................... 85 
80J-10 Current Shunt... eee 35 
Y8100 DC/AC Current Probe ................. 259 
Y8101 AC Current Probe .................0 69 
80i-400 AC Current Probe .............008 69 
80i-410 DC/AC Current Probe ............... 129 
80i-600 AC Current Probe ...............08 119 
801-1010 DC/AC Current Probe ............. 229 
80i-kW Current/Power Probe ................. 398 
MO00-200-611 3-1/2" Rack Adapter, 

OffSOt ii) bat ieee sana eeeeteee reer eent 50 
M00-200-612 3-1/2" Rack Adapter, 

Center: Sets tere ec eeeeetoeeicetneeeess 50 


M00-200-613 3-1/2" Rack Adapter, Dual 60 


Service & Support 


Warranty 

One-year product warranty. (See page 470 for 
further information on warranty terms and condi- 
tions.) 


Extended Warranty 

$C1-8050A Repair (w/calibration) ......... 
SC1-8050A Repair (cal w/in or out data) 82 
$C1-8050A Repair (cal w/in and out data) 117 
$C2-8050A Cal (1/yr recommended) .... 35 
$C2-8050A Cal (1/yr w/in or out data)... 70 
$C2-8050A Cal (1/yr w/in and out data) 105 


$C1-8050A-01 Repair (w/calibration) .... 50 
$C1-8050A-01 Repair (cal w/in or out data) 85 
SC1-8050A-01 Repair (cal w/in & out data) 120 
SC2-8050A-01 Cal (1/yr recommended) 35 
SC2-8050A-01 Cal (1/yr w/in or out data) 70 
SC2-8050A-01 Cal (1/yr w/in and out data) 105 
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(NSN 6625-01-018-2544) 8010A 


(NSN 6625-01-140-0221) 8012A 


: 3-1/2 digits (2000 counts) 
Seven functions, including — Conductance, Diode Test 
0.1% basic de accuracy 
True-rms ac, from 45 Hz to 50 kHz 
10A range (8010A only) 
2Q and 20Q range (8012A only) 

Optional touch-hold probe (80T-H) 

‘Extensive overload protection 
Rechargeable-battery model (-01) 

Extended measurements with optional accessories 

Factory Mutual approved 


The 8010A and 8012A are 3-1/2 digit portable/ 
bench DMMs, that offer exceptional perform- 
ance and features at a low cost. Measurement 
functions include: dc Volts, true-rms ac Volts, 
dc amps, true-rms ac amps, ohms, conduc- 
tance, and diode test. The difference is that only 
the 8012A features two low-resistance ranges 
(2 ohms and 20 ohms) and only the 8010A fea- 
tures a 10A current range. Rechargeable-bat- 
tery versions are available as Models 8010A-01 
and 8012A-01. The 8010A and 8012A operate 
on ac line power only. 


True-RMS 


A Fluke-manufactured true-rms converter 
assures accurate measurements of non-sinu- 
soidal voltage or current waveforms such as 
squarewaves (crest factor of 1 to 1). This custom 
hybrid provides low noise and a wide bandwidth. 
Accuracy is specified to 50 kHz, but the typical 
-3 dB bandwidth is 200 kHz. 


Conductance 


This unique and highly useful function makes 
resistance measurements as high as 10,000 M 
ohm possible. Since conductance, which is ex- 
pressed in Siemens (S), is the inverse of ohms 
(1/Q), a simple conversion of the DMMs conduc- 
tance reading yields resistance. The conduc- 
tance function is useful for checking high value 
resistors, leakage in connectors, cables, printed 
circuit boards, diodes, photodiodes, etc. Even 
the beta of a transistor may be measured using 
a simple adapter. 


10A Range (8010A Only) 


The 8010A has a 10 ampere ac or dc current 
range for applications that require measuring 
more than 2 amperes. 


Low Ohms (8012A Only) 


The 8012A has two additional ranges of low 
resistance—2 ohms and 20 ohms. Along with 
the conductance function, that gives you a resis- 
tance range of 0.001Q to 10,000MQ! There are 
not many resistance measurements that the 
8012A can’t handle. 

The two low-resistance ranges are suited for 
measuring transformer windings, cables, heat- 
ing elements, coils, small-value resistors, and 
many other devices. Lead resistance is nulled 
out using a front panel control so that only the 
unknown resistance is measured. 


Optional Touch-Hold Probe 


The 80T-H probe lets an operator “hold” the 
displayed reading by simply depressing a button 
on the probe’s body. The reading will not change 
until the button is released. The 80T-H can be 
used as a normal probe at other times. It works 
for voltage, resistance, and conductance meas- 
urements. 
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Bench/Portable Multimeters 


Overload Protection 


When measuring resistance or conductance, 
up to 500 volts may be applied with no instrument 
damage. Voltage inputs can handle 1000V dc or 
peak ac and transients up to 6 kV. The 2A current 
input is protected with two in-series fuses—2A/ 
250V and 3A/600V. In normal overload situ- 
ations, only the common 2A/250V fuse will blow. 
The 3A/600V back-up fuse protects the DMM 
should the 2A/250V fuse ionize when acciden- 
tally attached to a source of more than 250 
volts—like a 480-volt power line. 


Extended Measurements 


Optional accessories enable you to extend the 
measurement capabilities of the 8010A and 
8012A. For example, measure current to 600A, 
rf voltage to 500 MHz, voltage to 40 kV, and 
temperature to 1000°C (1832°F). 


Specifications 


Technical Specifications 


All accuracy specifications are for one year after 
purchase or recalibration when operated in a 
temperature range of 18°C to 28°C. 


DC Voltage 


Ranges: +200 mV, +2V, +20V, +200V, +1000V 
Resolution: 100 nV on lowest range 1V on 
1000V range 

Accuracy: (+0.1% of reading + 1 digit) on all 
ranges 

Input Impedance: 10 MQ on all ranges 
Normal Mode Noise Rejection: >60 dB at 60 
Hz or 50 Hz 

Commom Mode Noise Rejection: 290 dB at 
de, 50 Hz, and 60 Hz, with 1 kQ unbalance 
Overload Protection: To 1000V dc or peak ac 
on any range 

Response Time: 1 second maximum 


AC Voltage (True RMS, AC Coupled) 


Accuracy: 
+(% of Reading + Digits) 
45 1 10 fae 200 
Hz kHz kHz kHz kHz 


Range | Resolution 


1.0%] 5% 


“Accuracy applies from 5% to 100% of range 


Useful Frequency Range: Typically +3 dB at 
200 kHz 

Input Impedance: 10 MQ in parallel with <100 
pF 

Commom Mode Noise Rejection: >60 dB at 50 
Hz and 60 Hz with 1 kQ unbalance 

Crest Factor: Waveforms with peak/rms ratio of 
fied) tO' S21 


Overload Protection: To 750V rms, 1000V peak, 
not to exceed 10’ volt hertz product (10 seconds 
maximum on 200 mV and 2V ranges) 
Response Time: 2 seconds maximum 


Full Max 
Scale Test 
Voltage} Current 


Resistance 


Accuracy: +(% 
of Reading 

+ Digits) 

1.0% +2 

0.5% +2 


2000 kQ} 1 kQ foe <0.25V | 0.10 nA 
20 MQ" | 10 kQ eee >1.5V | 0.35 pA 
*Diode Test ranges 


Diode Test: The three diode test ranges are 
marked with a diode symbol and have enough 
open circuit voltage to turn on silicon junctions 
allowing a diode test. The 2 kQ range is preferred 
and is marked with the larger diode symbol. The 
non-diode test ranges will not turn on silicon 
junctions when making in-circuit resistance 
measurements. 

Open Circuit Voltage: <3.5V on all ranges 
except <16V on 2Q and and 200 ranges 

Input Protection: To 300 V dc or rms on 2Q and 
20Q ranges. 500V dc on all other ranges 
Response Time: 1 second on all ranges except 
2000 kQ and 20 MQ where time is 4 seconds, 
maximum 


Conductance 


Conductance is the inverse of ohms (1/Q) and is 
expressed in Siemans (S), formerly mhos 


Range | Reso- 
lution 


Accuracy: +(% 
of Reading 
+ Digits) 


2ms | 1uS | 0.2%+1 <3.5V | 1.3mA 
20uS |10nS| 0.2%+1 <1.0V | 10pA 
200nS |0.1nS| 1.0%+10 | <1.0V | 0.1 pA 


Equivalent resistance 

2 mS Range: 500Q to 1 MQ 

20 uS Range: 50 kQ to 100 MQ 

200 nS Range: 5 MQ to 10,000 MQ 
Input Protection: To 500V dc or rms on all 
ranges 


DC Current 


Reso- 
Range | jution 


Accuracy: +(% of 


Burden 
Reading + Digits) | Voltage 


on : 


*This range in 8010A only 


8010A & 8012A 


Overload Protection: 2A, 250V front panel fuse 
in series with 3A/600V front panel fuse. 10 ampere 
range in 8010A not fused, 12A maximum 
Response Time: 1 second maximum 


AC Current (True-RMS, AC Coupled) 


Accuracy: 
+(% of Reading + Digits)* 
45 Hz 2kHz 10 kHz 20 kHz 


Burden 
Voltage 


1%+2 


2000 mA = nt 0.9V max 
1%+2 Not specified 


“Applies from 5% to 100% of range 
*“This range in 8010A only 


2% +2 |0.3V max 


Crest Factor: Waveforms with peak/rms ratio of 
ere tORS 2d 

Response Time: 2 seconds maximum 

Other Specifictions: Same as for dc current 


General Specifications 


Display: 3-1/2 digit (2000 counts), LCD, auto- 
zero, autopolarity 

Common Mode Voltage: 500V dc or peak ac, 
maximum 

Touch and Hold: Holds a voltage or resistance 
reading when the mA jack is monentarily shorted 
to COMMON. Accessory probe 80T-H is recom- 
mended. 

Temperature: 0°C to +50°C, operating; -40°C to 
+60°C non-operating, except -40°C to +50°C 
with batteries 

Temperature Coefficient: <0.1 times the appli- 
cable accuracy specification per °C, from 18°C 
to 0°C and 28°C to 50°C 

Relative Humidity: <70% to 50°C or <90% to 
35°C except for 2000 kQ 20 MQ, and 200 nS 
ranges where it is <80% to 35°C 

Power: 90 to 132 ac or 200 to 264V ac, 50 or 60 
Hz, 2W for standard models. With battery ver- 
sion (-01), voltage and frequency range is se- 
lectable with internal switches, 3.5W. 
Batteries: Rechargeable NiCd batteries and re- 
charge circuits installed in version -01. Recharge 
time approximately 14 hours. “BT” on display 
appears when approximately 1/2 hour of opera- 
tion remains. Fifteen to thirty hours of operation 
typical of full charge, depending on functions 
used 

Size: 6 cm Hx 22 cm Wx 25cm D (2.5in Hx 8.5 
in W x 10 in D) 

Weight: 1.08 kg (2.38 Ib) for standard models. 
1.42 kg (3.13 Ib) for version -01 with batteries 
Included: Manual, line cord, test leads (Y8131), 
statement of calibration practice 
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Bench/Portable Multimeters 


8010A & 8012A 


Ordering Information 


Models January 1989 prices 
8010A DMM w/10A Range ..............::ee $329 
8010A-01 DMM w/Batteries ..................... 369 
8012A DMM w/2Q and 20Q Range ......... 359 
8012A-01 DMM w/Batteries ..................... 399 


Accessories (Also see page 127) 


Y8131 Replacement Test Leads.............. 11 
Y8133 Deluxe Test Lead Set ................... 22 
Y8140 Slim Test Leads w/needle points .. 20 
C86 Ruggedized Carrying Case .............. 20 
Y8205 Soft Carrying Case ......... cee 35 
80T-H Touch-Hold Probe .................::00 59 
8S3RE 00 /MHzZ RE Probes ee te 55 
85RF 500 MHz RF Probe .....................005 85 
80TK Thermocouple Module ................... 65 
80T-150U Temperature Probe ................. 120 
80K-6 High Voltage Probe ..................... 49 
80K-40 High Voltage Probe ......0.............. 85 
80J-10 Current Shunt.........0.. cc eeeeeeeees 35 
Y8100 DC/AC Current Probe ................... 259 
Y8101 AC Current Probe ...............c cee 69 
80i-600 Ac Current Probe ................0c006 119 
MO00-200-611 3 1/2" Rack Adapter, 

Offsets sis ce kere ies Coe ae 50 
MO00-200-612 3 1/2" Rack Adapter, 

CONG eee xe itis Cores cd ee NCR ee 50 


M00-200-613 3 1/2" Rack Adaper, Dual.. 60 


Service & Support 


Warranty 

One year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 
Extended Warranty 
SC1-8010A Repair (w/calibration) ............ 20 
SC1-8010A Repair (cal w/in or out data) .. 35 
SC1-8010A Repair (cal w/in and out data) 50 


SC2-8010A Cal (1/yr recommended) ........ 27 
SC2-8010A Cal (1/yr w/in or out data) ...... 42 
SC2-8010A Cal (1/yr w/in and out data) .... 57 
SC1 8010A-01 Repair (w/calibration) ....... 24 


SC1 8010A-01 Repair (cal w/in or out data) 39 

SC1 8010A-01 Repair (cal w/in and out data54 

SC2 8010A-01 Cal (1/yr recommended)... 27 

SC2 8010A-01 Cal (1/yr w/in and out data) 42 

SC2 8010A-01 Cal (1/yr w/in and out data) 57 
( 


$C1-8012A Repair (w/calibration) ............ 20 
$C1-8012A Repair (cal w/in or out data) 35 
$C1-8012A Repair (cal w/in and out data 50 
SC2-8012A Cal (1/yr recommended) .... 27 
SC2-8012A Cal (1/yr w/in or our data)... 42 


~$C2-8012A Cal (1/yr w/in and out data) Sf 


$C1-8012A-01 Repair (w/calibration) ..... 24 
SC1-8012A-01 Repair (cal w/in or out data) 39 
SC1-8012A-01 Repair (cal w/in and out data)54 
SC2-8012A-01 Cal (1/yr recommended) 27 
SC2-8012A-01 Cal (1/yr w/in or out data) 42 
SC2-8012A-01 Cal (1/yr w/in and out data) 57 


eee 
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Automatic RCL Meter 


PM 6303 RCL meter 


re 


poe 


| PM 6303 Automatic RCL meter 


Easy-to-read LCD display 
B remely fast automatic operation 


: lI displays ; appear simultaneously 


ays co ponent value, measurement units ae equivalent circuit 


PHILIPS 


Cecrks 


Cx (2V BIAS} 


& cote 


PM 6303 


r four-wire ‘connection 


"SMD Testing via Optional Test Attachment 


Fast Operation, Clear Display 


The PM 6303 automatic RCL meter will rapidly 
determine the value, electric dimension and 
equivalent - circuit of passive components to a 
very high order of accuracy, and over a wide 
range. The measured value, together with the 
appropriate unit of measurement and the equiva- 
lent circuit-graphics, are easily read on a large 4- 
digit liquid crystal display. 


Rapid Connection 


Connection of a component to be tested is 
effected easily and rapidly, using either a two- or 


four-wire connector or en optional test attach-' 


ment. Less than one second after connection, 
the dominant component's measured value, its 
effective dimension and its equivalent circuit, will 
be clearly displayed. For example: when meas- 
uring acoil having a Q-factor of 1, both the series 
inductance and resistance and the equivalent 
Circuit-graphics will be displayed almostinstantly. 
Apart from using the auto mode of the PM 6303, 


e or two push- -button selection of nine Siferen! parameters 


it is possible to select from a maximum of nine 
differing parameters (D, Q, Rp, Rs, Z, Ls or Lp, 
Cs or Cp and Cs 2V bias), using only two push- 
buttons. 


Universal Capability 


Features like these make the PM 6303 an ideal 
instrument for a very wide range of applications; 
educational-institutes R & D laboratories, spe- 
cialized service centers, or in general-purpose 
workshops. Its automatic operation, coupled with 
a direct digital readout, also makes the PM 6303 
a most attractive proposition for use in research, 
development, and in quality-control; manufac- 
turing engineers, too, will find the PM 6303 a 
most useful aid in batch-sampling techniques. 


Connection Facilities 


* 2 sockets for measuring voltage (HI) 
Drive and Sense connection 

* 2 sockets for measuring current (LO) 
Drive and Sense connection 

® 1 socket guard connection 


PM 6303 


Parameter Selection 


* 2 push-buttons for stepping from item to item in 
the parameter menu. 

* 1 push-button to reset to RCL AUTO mode in 
which the dominant component is measured. 


Parameters 


*® Dominating component R, C or L 
(autoselection) 

di @) 

2.0) 

e Rp 

°Rs 

SZ 

* Cpr lp 

GS) (LS 

® Cp Biased (internally generated DC voltage) 


Optional Accessories 


When making measurements of already 
mounted components, connection between the 
PM 6303 and the component to be tested can be 
difficult. The problem is easily overcome by the 
use of the 4-wire test cable PM 9541. This 
consists of a cable fitted at one end with Kelvin 
clips, the other end fitted with a Kelvin connec- 
tor which plugs into the front panel socket on the 
PM 6303. 

In addition, and especially useful for testing 
batches of individual components of all differ- 
ent physical sizes, there is the 4-wire RCL 
adapter, PM 9542. This is a box-mounted set of 
‘slide-in’ connectors having a similar cable end 
to PM 9541. 

Also available is a fixture for all types of SMDs 
(Surface Mounted Devices). It plugs into the 
PM 9542 and allows measurment on and testing 
of all shapes and sizes of SMDs. A direct readout 
of the component type and value is displayed on 
the PM 6303, together with a display of the 
equivalent-circuit symbol for the component. As 
for other components, a 4-wire technique is used 
for measurment, ensuring high accuracy even 
for low-impedance components. 

All three accessories may be seen on the 
following page. 


Specifications — 


Technical Specifications 

General 

Display: Large 18mm, 4-digits LCD 
Dimension Indications: Q, kQ, MQ, pF, nF, uF, 
mF, wH, mH, H, KH 

Out of Range Indication: 4 middle digit seg- 
ments flashing 


Measuring Ranges 


Resistance: Rp, Rs, Z 0.000Q...200 MQ 
Capacitance: Cp, Cs 0.0 pF...100 mF 
Inductance: Lp, Ls 0.0 wH...32 KH 
Quality Factor: Q 0.002...500 
Dissipation Factor: D 0.002...500 
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Equivalent circuits 
— 7 Equivalent circuits 


D> 500 
D< 0.002, Q> 500 


Q> 500, no display of the 
secondary parameter 


DorQ 
Q=p=4 


parameter selection 


= 500 
=500 


RCLAUTO, Cp, Rp, D, Z 
Cs, Rs 


=500 RCLAUTO, Ls, Rs, Q, 


D,Z 


Lp, Rp 


Q= 500 
D = 0,002 


Q= 500 
D = 0,002 


4-wire test cable PM 9541 (optional) 


4-wire RCL adapter PM 9542 with SMD adapter 
PM 9542SMD (optional) 


* Alone or combined with 9542SMD 
Maximum Resolution per Range 


Resistance: 1 mQ 

Capacitance: 0.1 pF 

Inductance: 0.1 LH 

Quality/Dissipation Factor: 0.001 

Measuring Accuracy: Basic Error +0.25% 

+1 digit 

Measuring Frequency: 1 kHz +0.025% 

DUT Stress: <5 mA, <2V 

(linked to a 2 V,,,, source with an internal resis- 
tance of 400Q) 

Type of Connectors: 4 mm sockets 

2 sockets for measuring voltage (HI) 

Drive and Sense connection 

2 sockets for measuring current (LO) 

Drive and Sense connection 

1 socket guard connection 

Measurement Update Rate: Approx. 2 mea- 
surements per second 

Zero Capacitance Adjustment: 

Co-trim by means of screwdriver adjustment on 
front panel. 

Maximum Adjustable Capacitance: 5 pF 


Power Requirements 
Voltage: 110, 128, 220, 238V +10% 


[Mechanical specifications: [| 
[Case dimension | 50x 45:5 95 rr 


by Kelvin contacts in the test pods 


0.6 kg 


Frequency: 50...100 Hz +5% 
Power Consumption: 13W 


Environmental Capabilities 


Ambient Temperatures 

Reference Value: +23°C +1°C 

Operation: +5°C + 40°C 

Storage and Transport: -40°C...+70°C 
Dimensions: 310 mm W x 140 mm H x 310 mm 
L (12.2 in W x 5.15 in H x 12.2 in L) 

Weight: 4.8 kg (10.6 Ib) 

Included: Two-terminal fixture and operating 
manual 


peep Oyaligi (ost 5) fae 
Ordering Ir 


Stes SEER IN Eh EAM eget 


Model January 1989 prices 
PM 6303/008 Automatic RCL Meter ...../ $1295) 


Accessories (Also see page 127) 


PM 9541/00 Four-wire test cable ........... 55 
PM 9542 RCL test adapter .........cceeee 250 
PM 9542SMD SMD adapter for PM 9542 90 
Note: The above configurations meet North American 


power requirements. For other power options, see page 
491. 
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Digital Voltmeters 


8920A/8921A/8922A 


«ap 


IEEE-488 


Choice of Bandwidth 


Bandwidth capabilities of the 8920-Series 
Voltmeters encompass many applications, from 
testing high-frequency oscillators, attenuator 
flatness and amplifier frequency response to 
microphone levels, phono-pickup devices, 
vibration tests and wideband noise levels to list 
only a few. Models 8920A and 8921A cover a 
bandwidth of 10 Hz to 20 MHz. The 8922A offers 
low-frequency capabilities in the 2 Hz to 11 MHz 
bandwidth and a switchable 200 kHz low pass 
filter which eliminates unwanted high-frequency 
noise from the measured signal. 


True RMS Converter 


The heart of all 8920-Series Voltmeters is 
Fluke’s monolithic thermal converter which can 
measure rms values of an ac signal. This pat- 
ented semiconductor circuit balances the 
heating power of a dc feedback signal against 
the heating power of the ac input voltage, 
producing a true rms equivalent dc output. This 
unique converter enables Fluke voltmeters to 
provide wideband, low-noise, accurate meas- 
urements at a low cost. 


Selectable dBm Reference Impedance 


Fluke’s 8920-Series Voltmeters permit an 
operator to select any one of 12 reference im- 
pedances from 502 to 12002 and to digitally 
read out dB values referenced to the selected 
level. Input impedance is constant at 10 MQ for 
all settings of the dB reference control. This mini- 
mizes circuit loading and allows the operator to 

add the appropriate termination externally. Zero 
; \nalog aislay ie peakinull adjustments dB corresponds to 1 mW for each of the se- 


Rez r panel linear analog output (Models 8920A & setae | eS | eectable levels. 


_ Relative dB measurements Pe ee ee AC or AC + DC Functions 

10 Hz to 20 MHz or 2 Hz to 11 MHz (Model 8922A) / | ne eal ae Be The input coupling capabilities of the 8920- 
~ 180 uV to 700V : : Series Voltmeters help solve difficult measure- 
ment problems. Without these features, when- 
ever an operator is required to measure a signal 
which (1) is not symmetrical, (2) has unequal 
excursions above and below zero, or (3) has adc 
component, it is necessary to go through a series 
of computations to determine the actual rms 
voltage value. First, the signal has to be meas- 
ured with a dc voltmeter (providing its ac rejec- 
tion is sufficient) and then with an ac voltmeter. 
Finally, the sum of the squares of the two 
readings must be calculated and the square-root 
extracted from the result. Failure to consider the 
dc component by using only an ac-coupled meter 
can result in substantial error. 


Sr aaecavengs Wideband Digital Voltmeters 


Relative dB Measurements 


The relative reference feature of the 8920- 
Series Voltmeters allows direct readings of gain 
or attenuation. Depressing the REL switch sets 
the existing dB reading to zero, establishing the 
input voltage level as the relative dB reference. 
Subsequent readings of higher voltages will be 
displayed as +dB, lower voltages as -dB. 


ee ee ee 
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Digital Voltmeters 


8920A/8921A/8922A 


Autoranging 


Fluke’s autoranging feature allows you to carry 
out your testing without having to change ranges 
manually. A range can be placed on HOLD or 
manually stepped up to a higher range. On 
HOLD, the meter will remain in a given range 
regardless of changes in input levels. On STEP 
UP, the meter will increase ranges step-by-step 
until the switch is released. 


Peaking/ Dipping Meter 


In addition to an accurate digital display, all 
Fluke Voltmeters in the 8920-Series feature an 
analog meter for peak and null voltage adjust- 
ments. The meter indicates 0 to 100 percent full 
scale in each range. 


Linear Analog Output 


Models 8920A and 8922A are equipped with a 
rear panel output for driving X-Y or strip chart 
recorders, delivering voltages proportional to the 
display count. A 2-volt level equals 2000 counts, 
a 1-volt level equals 1000 counts, etc. This 
feature is not available on Model 8921A. 


Accuracy 


Fluke Digital Voltmeters avoid the possibilities 
for error so common in analog meters. The 
digital displays eliminate the likelihood of mis- 
reading the meter due to viewing angle problems 
of parallax common with analog meters. Also, 
the accuracy of 8920-Series Voltmeters is speci- 
fied as a percent of reading rather than as 
percent of full scale. 

Percent of reading accuracy does not degrade 
for measurements at the low end of a scale. 
Front panel switching offers a choice of readings 
in GB or volts. 


Specifications 


Technical Specifications 


The accuracy specifications below apply from 
9% to 100% of full scale and from 18°C to 28°C 
for 90 days. For six-month specifications multi- 
ply figures by 1.5. 

AC Accuracy: + % of voltage reading or +dB 
(8920A/8921A) 


AC Accuracy: + % of voltage reading or +dB (8922A) 


Range oz 40Hz ‘ 20Hz 50Hz 
FILTER IN 
1% or” ; 
0.15dB 


5% or 
0.5 dB 


2% Or 


20.mV. 0.25 dB 
2 mV 3% or 2% or 
0.5 dB*| 0.5 dB| 0.35 dB | 0.250B 


10kHz 


1% or 
0.15 dB 


1MHz  2MHz 
FILTER OUT 


200kHz 11MHz 


Not Specified 


2% Or 


4% or 0.4 dB 


*Valid when AC + DC DAMPING is selected and input has no dc components. 
“Below 2 mV add number of digits (N) to+5% voltage readings, where N = 5 + mV input. Or, for dB readings, add 


N to 0.5 dB, where N = 0.5 + (mV input)? 


AC+DC Accuracy: Add to AC accuracy specifi- 
cations (above) +10 digits or +0.5 dB above 2 
mV, or +100 digits or +5.0 dB below 2 mV. For dc 
only, add above digits to 50 Hz to 10 kHz speci- 
fications 
Functions: True RMS measurements only. AC 
or AC + DC (8920A and 8921A); AC or AC + DC 
with damping (8922A) 
Maximum Input: 700V rms or 1000V peak, not 
to exceed a volt-hertz product of 1 x 10® on any 
range 
Maximum Common Mode Voltage 

8920A and 8922A: 400 mV rms or 600 mV 

peak 

8921A: 500V rms or 700V peak 
AC Common Mode Rejection: >60 dB at 50 
and 60 Hz with 100Q unbalance 
DC Common Mode Rejection: >100 dB, 100Q 
unbalance 
Crest Factor: 7 at full scale, increasing down 
scale by 7 times the voltage range divided by the 
voltage input. Degrades below 10 Hz, annunci- 
ated when capability exceeded (8922A only) 
Input Impedance: 10 MQ shunted by <30 pF 


Voltage Ranges: 2 mV, 20 mV, 200 mV, 2V, 
20V, 200V, 700V 

Ranging: Autoranging with HOLD to defeat auto 
ranging and STEP UP for manual ranging. 


Range 


2 Hz 10Hz 20Hz 50Hz 


700V 


1% or 


0.15 dB 0.1 dB 


10 kHz 200 kHz 1 MHz 


0.5% or 


2 MHz 10 MHz 20 MHz 


Not Specified 


0.7% or 
0.15 dB 


3% or 0.35 dB 


1% or 


0.15 dB 


Ranges up at 2000 counts and ranges down at 
180 counts 

Decibel Ranges: In the autorange mode, the 
instrument appears as though it has a single 
range spanning 131 dB 

dBm Reference: Twelve user-selectable im- 
pedances are provided to reference a 0 dBm, 1 
mW level (50, 75Q, 93Q, 110Q, 124Q, 135Q, 
1502, 3002, 6002, 900Q, 1000, and 12009) 
(dBV = 10002) 

Relative dB Reference: A voltage input present 
when this button is pushed is held as “O dB” 
reference point. Subsequent readings indicate 
+ deviations from this point 

Voltage Resolution: 0.05%of ranges (3'/2 digits) 
Decibel Resolution: 0.01 dB (4 digits) 
Typical-3 dB Points: 40 MHz on 20 mV thru 20V 
ranges and 4 MHz on 2 mV range (8920A/ 
8921A); 22 MHz on 2 mV to 20V ranges (8922A) 
Low Pass Filter: Approximately 200 kHz -3 dB 
point, on 8922A only 

Reading Rate: 2.5/s or 1/s with ac + dc with 
damping (8922A) 

Autorange Rate: <950 ms or <3.5s with ac + de 
with damping (8922A) 

Response Time: (To rated accuracy) <1.6s or 
<7s with ac + dc with damping (8922A) 
Readout: Panel-selectable for volts or dB, auto- 
matic decimal point location: analog peaking/ 
dipping meter 

LED Annunciators: Indicate “mV,” “V,” “dB,” 
“REL REF,” and “2 MHz MAX” for 2 mV range 
(8920A and 8921A) and “UNCAL” when crest 
factor limitation exceeded (8922A) 
Overrange: Flashes maximum reading for that 
range 

Underrange: Flashes decimal 

Linear Analog Output: (8920A and 8922A only) 
Linear output of 2000 mV dc for a 2000-count 
readout; +1.0% relative to display; essentially 
022 output into a >10 kQ load; non-isolated, with 
output common same as input common 
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Digital Voltmeters 


Option Specifications 
Counter Output Option (-03) 


Drives frequency counters. Converts input 
signal into a 100 mV peak square wave. Greater 
dynamic range extends the sensitivity of count- 
ers to 180 nV at the low end and 700V at the high 
end. Impedance is 50Q. Used with the 8921A, 
counter can measure signals elevated to 500V 
rms. 


Logarithmic Analog Output Option (-04) 

For 8920A and 8922A only. Provides an ana- 
log output voltage proportioned to the logarithm 
of the input voltage. Plots logarithmically-scaled 
graphs, dB variations. Zero volts and zero dB on 
the output correspond with 200 nV on input. A 
13.1V output corresponds to 700V or 131 dB on 
the input. Therefore, 2V on the output equals 20 
dB, 6V equals 60 aB, etc., making it easy to relate 
voltage to dB. The option provides a low-cost 
way of using an X-Y recorder to plot graphs as 
one continuous curve over any part of the 131 dB 
range. 


PTI Interface Option (-521) 


To use the 8920-Series DVM’s with Fluke’s 
own addressable Portable Test Instrument (PT1) 
byte-serial data bus. Output to Fluke printers, 
typically. Supplied with 2-foot ribbon cable Y7203. 


1120A Interface Option (-522) 


A “personality card” that fits in the Fluke 1120A 
GPIB/IEEE-488* Translator. 


_IEEE-488 Interface Option (-529) 


The 8920-Series Voltmeters can be made 
compatible with IEEE Std 488-1978 by using 
Option -529 in combination with the Fluke Model 
1120A Translator. A single 1120A will interface 
three Fluke instruments to the bus. Option -529 
is electrically equivalent to Option -521 plus 


General Specifications 


Temperature: -40°C to +75°C, non-operating 
Relative Humidity: <80% 

Shock: MIL-T-28800 all classes 

Vibration: MIL-T-28800, classes 2, 3 & 4 
MTBF: >10,000 hours 

Power: 100V, 120V, 220V ac +10% or 240V ac 
+4%, -10%, selected by internal switches, 50 to 
400 Hz, 10W max 

Size: 32.6 cm L x 20.3 cm W x 10.5 cm H (12.9 
in Lx 8.0 in W x 4.3 in H) 

Weight: 2.47 kg (5.44 Ib) 

Included: Manual, power cord, serialized and 
dated calibration certificate 


Ordering Information | 


Models January 1989 prices 
8920A DVM, BNC Input, 

1ObEIZ=20) MZ oie ae eemire st. cee $1995 
8921A DVM, Banana Jack Input, 

Oi PAXO NN 74 etrcionsacancpsoececceadoosdods noes: 1995 
8922A DVM, BNC Input, 

Qc Zell MI Zeer hone sc erare er omer stos 2095 
Options (for above Models) 
“03 Counteh Output ia: emcee nett 250 
-04* Logarithmic Output (not for 8921A) 220 
=52 17 PallulNtenfaCe meceencemces er reeeereecserte 205 
-521K PTI Interface field-installable ....... 220 
-522K 1120A Interface field-installable .. 135 
-529** IEEE-488 Interface .............eeeee 300 


*Not compatible with -521, -521K, -529 

*“The -529 Option can be ordered and installed at time 
of manufacture only. For existing instruments which 
do not have -529 Option installed, an IEEE Interface 
can be added by ordering -521K and -522K (1120A 
required). 


8920A/8921A/8922A 


Accessories (Also see page 127) 


1120A IEEE-488 Translator ................... 
Y7203 2 ft PTI Ribbon Cable ................. 
Y7204 5 ft PTI Ribbon Cable ................. 
Y2014 5'/4" Rack Adapter, Single .......... 
Y¥2015 5'/4" Rack Adapter, Dual ............. 
Y2020 Panel Mount Kit................:.0000006 
Y2024 3-Module Power Cord................. 
A90 6-Range Current Shunt .................. 
80J-10 10 Amp Current Shunt ............... 
Y9100 BNC 50Q Attenuator (6 dB) ........ 
Y9101 BNC 50 Attenuator (14 dB) ...... 
Y9102 BNC 50Q Attenuator (20 dB) ...... 
Y9103 50 Ohm Feedthrough 
GATTI AYE OL Seco te a atoorcetanactur eee aoe nee 


Y9109 Banana to BNC Adapter ............. 
Y9111 3-foot BNC to BNC Cable ........... 
Y9112 6-foot BNC to BNC Cable ........... 


Service & Support 


Warranty 

One-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 


Extended Warranty 

$C1-8920A Repair (w/ calibration) ........ 180 
SC1-8920A Repair (cal w/ in or out data) 215 
SC1-8920A Repair (cal w/ in and out data) 250 


SC2-8920A Cal (4/yr recommended) .... 252 
SC2-8920A Cal (4/yr w/ in or out data).. 392 
SC2-8920A Cal (4/yr w/ in and out data) 532 
SC1-8921A Repair (w/ calibration) ........ 180 
$C1-8921A Repair (cal w/ in or out data) 215 


$C1-8921A Repair (cal w/ in and out data) 250 
SC2-8921A Cal (4/yr recommended) .... 252 
SC2-8921A Cal (4/yr w/ in or out data).. 392 
SC2-8921A Cal (4/yr w/ in and out data) 532 
$C1-8922A Repair (w/ calibration) ........ 193 
SC1-8922A Repair (cal w/in or out data) 228 
SC1-8922A Repair (cal w/ in and out data) 263 


Option -522. AH1. T SC2-8922A Cal (4/yr recommended) .... 252 
Bea see pupports, subsets: SH t.. ablated: SC2-8922A Cal (4/yr w/ in or out data).. 392 
SC2-9822A Cal (4/yr w/in and out data) 532 
*The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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AC Millivoltmeter 


PM 2554 


PM 2554 ACG millivoltmeter @Hze-12 MHz 


INPUT 


RESPONSE 
slow # 
FAST mt 


o 


PM 2554 


PM 2554 Wide Bandwidth AC hE 


Sensitivity 1 1 mV (fsd) to 300V 
Bandwidth 2 Hz...12 MHz 


140 dB CMRR at 50 Hz (1 mV range) 
DC recorder output or AC output 
The PM 2554 combines good accuracy with an 
extremely wide bandwidth (12 MHz) and voltage 


range (100 pV-300V). It is therefore ideal for all 
measurements from audio frequencies to HF 


Accuracy 


High accuracy up to 1% fsd +1% of reading : 


and beyond. All ranges are protected from over- 
loads of up to 300 VRMS (400 V,,.). Power Line 
voltage variations of +10% give no more than 
0.1% change in accuracy. 


Ce 


‘this.d. 


40Hz  100Hz 
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hMtgisde ee 


10kHz 100kHz 400kHz 1MHz 2MHz 


Specifications 


Measuring Ranges: 0-300 V,,,, in 12 ranges 
from 0-1 mV to 0-300V. dB scale ranging from 
-80 dB to +52 dB (0 dB - 1 mV into 600Q) 
Frequency Range: 2 Hz-12 MHz 

Input: Floating 

Input Impedance: 1 MQ//33 pF 

Max. Voltage Low-Ground: 1 GQ/1.4 nF 

For reduction of capacitive loading, the PM 2554 
can be used with the PM 8926 oscilloscope 
probe, input impedance 10 MQ//11 pF 
Common Mode Rejection: 140 dB at 1 kHz in 
1 mV range; 120 dB at 100 kHz in 1 mV range 
Accuracy: 1% fsd. + 1% of reading 

Additional error for frequencies outside flat part 
of bandwidth - see graph 

Stability: A line voltage variation of 10% will 
give an additional error of 0.1% max. 
Long-Term Stability: +0.1% over 90 days 
Noise At Short-Circuited Input: <30 pV 
Influence of noise on measuring accuracy less 
than 0.5% at 10% of full scale deflection 
Overload: Protected against overloads up to 
300 V,,,; or 400 V,, 


Recorder Output 

DC Voltage: 1V at full scale 

Output Impedance: 1 kQ 
Accuracy: As specified for voltmeter 


AC Output 

Output Impedance: 6002 in series with 47 uF 
Output Voltage: 50 mV; Short-circuit proof 
Line Voltages: 90V...132V or180V...265V; 50/ 
60 Hz 

Temperature Range 

Reference Temp.: 23°C +5°C 

Operating Temperature: 0°C...45°C 
Temperature Coefficient: 0.1%/°C 

Size: 236 mm W x 145 mm H x 298 mm L 
(9:3)in. Wx 5.7 in: AX 11-7 ine) 

Weight: 3.5 kg (7.7 Ib) 

Included: Line cable, measuring cable, instruc- 
tion manual 


Ordering Information 


Models January 1989 prices 
PM 2554/013 Millivoltmeter................... $1460 


Accessories (Also see page 127) 
PM 9072 Measuring Cable Banana- 


BNG; 195Q . discs: atv nse 28 
PM 8924/00 Passive Probe 1:1 ............ 60 
PM 8926 Passive Probe 10:1 ............... 70 
PM 9051 Adapter BNC-Banana............. 9 


Note: The above configurations meet North American 
power requirements. For other power options, see page 
491. 
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Bench/System Multimeters 


8502A Limited Availability 


IEEE-488 


Ordering Information 


Model January 1989 prices 
8502A Digital Multimeter ...........00000000.. $5650 


Options (for (8502A) 
-01 Average Responding AC Converter 650 


-02 Ohms Converte mn... feccc.ctccct--ncsceeeeeee 850 
-03 Current Converter .............cceceeeeeeeeee 550 
=04 CaliMeniiory sens. se cntanyset tute Pe 550 
-05 IEEE-488 Interface .00.0...... eee eeeceeees 550 
-06 RS-232-C Interface ....... eee 550 
-07A True Parallel Interface (for 
DEC PDR It, DARMC.DRV1T) 2. 550 
-O9A RMS AC Converter ..........ccceeeeeeeeee 735 
(NSN 6625-01-126-3154) 8502A -16 Switchable Front/Rear Inputs........... 550 


* All options except -16 are customer installable 


fo aD Jaap 


Note: In most applications, the 8505A or 8506A DMMs should be substituted. 


* The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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Bench/System Multimeters 


Limited Availability 


Digital Multimeter 8125A & 8425A 


Te 125A) DIGITAL MULTIMETER 
INPUT 


NSN 6625-00-482-1496) 8125A 


Model 8125A is a compact, militarized 5-1/2 
digit digital multimeter designed to meet MIL-T- 
28800B, Type Il, Class 2, Style A requirements 
for rugged field applications. Prices on request. 

Model 8425A is a ruggedized 5-1/2 digit rack 
mounted digital multimeter, designed for system 
applications, that meets the requirements of 
MIL-T-28800B, Type II Class 4, Style B. 

The functions, ranges, and performance of the 
8425A are identical to those of the discontinued 
8400A. Prices on request. 


Digital Voltmeters 


(NSN 6625-00-451-9287) 887AB 


Fluke Differential Voltmeters, at one time, were 
the most accurate kind of voltmeters available. 
They are still exceptionally accurate but their 
principal remaining advantage is their extremely 
high input impedance for dc "at null,” a setting 
where input voltage is most accurately meas- 
ured. When measuring voltage from relatively 
high impedance sources, the input impedance of 
any voltmeter acts as a load and has a very 
significant effect on the accuracy of the meas- 
urement. Differential voltmeters reduce the 
measurement error in such cases. 

Because analog meters are used on the front 
panel of differential voltmeters to indicate a null 
condition, they also provide a good visual moni- 
tor of small voltage changes and trends. 


Differential Voltmeter Selection Guide 


DC AC Infinite 
Resolution | Sensing | Impedance 


893A Average To 1100V 


895A N/A To 1100V 
887AB Average To 11V 
931B-01 True RMS N/A | 
893A Differential Voltmeter .................. $5250 
895A Differential Voltmeter.................... 6295 
887AB Differential Voltmeter ................. 7350 
931B-01 Differential Voltmeter .............. 5590 


A-90 Current Shunt 


The model A-90 Current Shunt may be used for 
both ac and dc current measurements over six 
current ranges from 0.1 mA range to 10A range. 
A voltage of 100 mV, measurable with virtually 
any voltmeter, is developed at full scale on each 
range. Basic accuracy is +0.15% for dc, +0.3% 
for ac. 


A-90 Current:Shunt ...:.2 ee eee 


80E-10 High Voltage Divider 


The 80E-10 is a voltage divider designed for 
use with voltmeters in measuring up to 10,000V 
dc. Divider outputs at 10V and 1V are propor- 
tional to 10 kV dc input and are accurate to 
+0.01%. High measurement stability and accu- 
racy are assured through the use of Fluke 
manufactured precision wire-wound resistors 
mounted on glass-epoxy printed circuit boards. 


80E-10 High Voltage Divider ................. 1325 


eT ae Ee a I a ee Be Et) OD ORR ES oP Ne) POSTE NET SLs SI mg Ne Sr EE) SNS) I be ae aa epee es 
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Handheld Multimeters 


Handheld Multimeters Selection Guide 


ea 
Fluke 73 
Fluke 75 
Fluke 77 
Fluke 21 
Fluke 23 
Fiuke 25 
Fluke 27 
Fluke 83 
Fluke 85 
Fluke 87 
8025B 
8024B 
8026B 
8020B 
8021B 
8060A 
8062A 
PM 2518 


PM 2618 
PM 2718 


Special Features DC Volts** AC Volts AC/DC Amps| Ohms,etc. | | 


Frequency Measurement 


Max Display Counts* 
J Awcrroro | 
dB, dBm Readout 
Offset/Relative Ref 
Continuity & Beeper 
Peak-Hold, AC/DC 


Analog Bar Graph 
Capacitance 5.00 nF to 5.00 uF 


Touch-Hold 

Sealed Case 
Water/Chemical Resistant 
Min/Max Hold 

Milliamp Seconds (mAs) 
Duty Cycle 0.0 to 99.9% 
Basic Accuracy, % 

Max Resolution. uV 

Max AC Voltage, w/o 
Probe (RMS) 

True-RMS 

Basic Accuracy, % 

Max Resoltuion, uV 
Frequency Range, Hz 
Max Resolution, pA 

Max Amps, w/o Probe 
Max Resolution, mQ 

Max Resistance, MQ 
Diode test 

Conductance (Low) > 20 MQ 


¢ Standard (1) Or manual ranging ~ (4) For PM 2618/323 

— Not applicable . (2) Use Peak-Hold Mode (5) Analog Pointer 

* All displays LCD (3) AC Coupled (6) Splash and dust proof 
** Max DC Voltage w/o Probe 1000V (7) MINMAX Average 


For Bench/System Multimeters see page 59. 
For Multimeter Accessories see page 127. 


Note: All products with a PM prefix are designed and 
manufactured by Philips. All other products are designed 
and manufactured by John Fluke Mfg. Co., Inc. 
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LISTED 


Fluke 73 


31 segment analog bar graph 
0.7% basic dc accuracy 

Single rotary switch control 
Autoranging selection 

2000 hour battery life 

“Sleep Mode” extends battery life 
One current range: 10A 


3 year warranty, 1-year calibration cycle 
Inputs overload protected and10A fused 
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LISTED 


Fluke 75 


| Fluke 75 Multimeter 
3-1/2 digit, 3200 count display 
31 segment analog bar graph 
0.5% basic dc accuracy 
Single rotary switch control 
Autoranging & manual selection 
2000 hour battery life 
“Sleep Mode” extends battery life 
3 current ranges: 10A, 320 mA & 32 mA 
3 year warranty, 1-year calibration cycle 
Inputs overload protected and 10A fused 
Continuity beeper 


LISTED 


Fluke 77 


3-1/2 digit, 3200 count display 

31 segment analog bar graph 
0.3% basic dc accuracy 

Single rotary switch control 
Autoranging and manual selection 
2000 hour battery life 

“Sleep Mode” extends battery life 


3 current ranges: 10A, 320 mA & 32 mA 
3 year warranty, 1-year calibration cycle 
Inputs overload protected and 10A fused 


Touch Hold® to capture readings 
Multipurpose protective holster 
Continuity beeper 
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Handheld Multimeters 


By OS 


These digital multimeters with analog bar graph 
display utilize the latest advances in microcircuit 
technology without compromising quality or 
capability. The result is a series of meters with 
features never before found, not even on expen- 
sive instruments. 


Digital/Analog 


The Model 73, 75, and 77 provide a 3200 count 
digital display that gives extended resolution and 
a 31 segment bar graph that reacts 10 times 
faster than the numerical display, allowing you to 
make peaking and dipping adjustments easier 
than with digital-only DMMs. 


Autoranging 


With autoranging, you choose the function you 
want and the meter automatically selects the 
range with the greatest accuracy and resolution. 
Symbols on the liquid crystal display remind you 
what is being measured and the range of meas- 
urement. 


Range Hold (75, 77) 


Since repetitive go-no-go tests and peaking/ 
dipping adjustments are more easily done using 
one range, the manual range function will prove 
a real boon to users making these tests fre- 
quently. Touching the pushbutton once prevents 
the meter from changing ranges. Pushing the 
button again changes the range, and holding the 
button down for a couple of seconds restores the 
“Autorange” function. 


Audible Tones (75, 77) 


Acontinuous audible tone provides a fast check 
for continuity of current paths having 150 ohms 
or less. A brief tone indicates a voltage drop of 
about 0.6 volts, the normal forward bias for 
semiconductor devices passing about 500 
microamps. 


Touch Hold® (77) 


Touch Hold® captures a reading and displays it 
from memory even after the probe has been 
removed from the circuit. As soon as the reading 
stabilizes, the meter makes a distinctive audible 
chirp and automatically holds the reading. Touch 
Hold® reduces the chance of circuit damage 
when a probe slips and contacts two points at 
once because you can concentrate on touching 
the right test point and nothing else. Touch 
Hold® reduces the risk of electrical shock and 
also gives the user time to log the reading if 
needed or refer back to the reading before the 
next measurement. 


Multipurpose Holster (77) 


Our multipurpose holster is made of a tough 
resilient plastic that snaps over the instrument, 
protecting it from even the most severe shock. 
Both test leads may be snapped into the holster 
in a position so only one hand is needed to hold 
both the meter and probe tip in contact with the 
test point. You can also hang the meter on your 
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belt or for easy viewing while probing, tilt it back 
on its bail for bench use. 


Specifications 


Technical Specifications 


Accuracy specifications apply for 1 year after 
purchase or recalibration when operated in a 
temperature of 18°C to 28°C and a relative 
humidity of up to 90% (80% for 32Q resistance 
range) unless otherwise noted. 


DC Voltage 


Accuracy: 


Range Resolution +(%of Rdg + Digits) 
7 


5 
0.7%+1 | 0.5%+1}0.3%+1 


0.4%+1 


Input Resistance: 10 MQ 

Normal Mode Noise Rejection: 260 dB at 50 
Hz and 60 Hz 

Common Mode Noise Rejection: = 120 dB for 
dc, 50 Hz, and 60 Hz 

Overload Protection: 500V dc or rms ac for 
320 mV range and 1000V dc or 750V rms ac for 
other ranges 

Response Time: <1 second to rated accuracy 


1000V 


AC Voltage (Average-Sensing, RMS- 
Indicating) 


. Accuracy: 
Range Resolution +(%of Rdg + Digits) 


32V 10 mV 
Bore eo emit yone an 
*“45 Hz to 1 kHz 


320V 100 mV 
750V 1V 
* 45 Hz to 500 Hz 
Typical frequency response is -0.5 dB at 10 kHz on the 
32V and 320V ranges and+3 dB at 5 kHz on the 3.2V 
and 750V range. 
Input Impedance: 10 MQ and <50 pF on all 
ranges 
Common Made Noise Rejection: >60 dB dc to 
60 Hz, 1 kQ unbalance 
Overload Protection: 1000V dc, 750V rms ac 
Response Time: <2 seconds to rated accuracy 


DC Current 


Accuracy: 
Range Resolution +(%of Rdg + Digits) 
7 


1.5%+2|1.5%+2 
2%+2 | 2%+2 
1.5%+2)1.5%+2 


32 mA 
320 mA 
10A 


Voltage Burden: 0.2V on 32 mA range, 2.0V 


max. on 320 mA range, 0.5V on 10A range 
Input Protection: 630 mA/250V fuse in series 
with 0.36Q fusible resistor for 300 mA input; 15A/ 
600V fuse on 10A input 

Response Time: <1 second to rated accuracy 


AC Current (Average-Sensing, RMS- 
Indicating) 


Accuracy: 
Range Resolution +(%of Rdg + Digits) 
| 73] S75 alee 


32 mA 


3%+2* | 3%+2* 


3%+2* 


*45 Hz to 1 kHz 


Voltage Burden: 0.2V on 32 mA range, 2.0V on 
320 mA range, 0.5V on 10A range 

Input Protection: 0.63A/250V fuse in series 
with 0.36Q fusible resistor for 300 mA input; 15A/ 
600V fuse on 10A input 

Response Time: <2 seconds to rated accuracy 


Resistance 


Accuracy: 
+(%of Rdg + Digits) 


1Q 


es 


Open Circuit Voltage: <3V Full Scale Voltage: 
<440 mV on all ranges except <1.4V on 32 MQ 
range 

Input Protection: 500V dc or rms ac 
Response Time: <10s up to 32 MQ to rated 
accuracy 


Range Resolution 


10Q1%+1 


2.0%+1 


Continuity 


Threshold: Approximately 150 ohms 

Audible Tone: Continuous tone for continuity. 
Fluke 75 and 77 only. 

Display: Less than .100 indicates continuity, OL 
(overload) indicates open-circuit, approximately 
20,000 ohms or higher. 

Response Time: Approximately 100 ms 


Diode Test 


Test Current: Approximately 500 yA for a nor- 
mal forward biased diode 

Audible Tone: Brief tone for normal forward 
biased diode or semiconductor junction. Fluke 
75 and 77 only. 

Display: An indication of approximately .600V 
for a normal forward biased silicon diode or 
semiconductor function and OL (overload) for a 
normal reverse biased diode or semiconductor 
junction 

Response Time: Approximately 100 ms 
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Handheld Multimeters 


Analog Display 
Measurement Rate: 23 measurements per sec- 
ond 


Touch-Hold® 


Fluke 77 only. Pushbutton activated mode. Auto- 
matically holds stable reading of voltage, resis- 
tance, or current indefinately even if test probe is 
removed. Reading updated by touching probe to 
other test points. 


General Specifications 


Max Common Mode Voltage: 1000V dc or 
peak ac 

Temperature: 0°C to 50°C operating; -40°C to 
60° C non-operating 

Temperature Coefficient: 0.1 x specified accu- 
racy per °C from 18°C to 0°C or 28°C to 50°C 
Relative Humidity: <70% to 50, <90% to 35°C 
except <80% using 32 MQ range 

Safety: Protecton Class II per IEC 348, UL 1244 
listed and VDE 0411 licensed 

Power: Single 9V battery, NEDA 1604 9V 
Battery Life: More than 2000 hours (alkaline) or 
1600 hours (carbon-zinc). “Sleep Mode” extends 
battery life when you forget to turn power off (15 
min in diode test) 

Size: 166 mm L x 75 mm W x 28 mm H(6.55 in 
X 2.95 in x 1.12 in) 

Weight: 0.28 kg (0.63 Ib) 

Included: TL70 Test Leads, manual, plus bat- 
tery and spare fuse (installed). Also C70 Holster 
included with Fluke 77 


Ordering Information 


Models 


January 1989 prices 


Fluke 73 DMM w/3-year warranty ...........- $79 
Fluke 75 DMM w/beeper, 

W/S-Veali Wallanty mesvesteets-coescene-s-baeeepeas 119 
Fluke 77 DMM w/Touch-Hold, 

w/beeper, w/3-year warranty .............- 159 
“Includes C70 Multipurpose Holster 
Accessories (also see page 127) 
LL20\ Test Lead Set - e.5 ee 35 
TL70 Replacement Test Leads................ 8 
Y8134 Deluxe Test Lead Kit .................... 22 
V8140Miestieadi Settee ree eee 20 
C50 Soft Carrying Case ......... ce eeeeeeeeee 15 
C70 Multipurpose Holster ...............c0ce 14 
C100 Universal Carrying Case ............... 30 
SSREARE Probert ethan ccna eee BS) 
SSRERELPrope 2... en eee 85 
80TK Thermocouple Probe .................00 65 
80T-150U Temperature Probe ................. 120 
80K-6 High Voltage Probe ..................00. 49 
80K-40 High Voltage Probe ...............00- 85 
Y8100 DC/AC Current Probe ................... 259 
Y8101* AC Current Probe ................:008 69 
80i-400* AC Current Probe ..................5 69 
80i-410* DC/AC Current Probe................ 129 
80i-600* AC Current Probe ................00 119 
801-1010 DC/AC Current Probe ............... 229 


LCA-10 Line Current Test Adapter .......... 6} 
“Not applicable to Fluke 73 


(37780 10 


Service & Support 


Warranty 


Three-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 


Available through Distributors (See page 500) 
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LISTED 


Fluke 21 


LISTED 
Ne 


Fluke 23 


Fluke 21 & 23 Low-Cost, High- Accuracy Multimeters 


3- -year warranty, 1-year calibration cycle 


Analog and digital display - tests changing or stable signals 
_ Easy to use - single rotary switch and automatic 
Volts, ohms, diode test, milliamps, 10 amps (Fluke 23) 
All inputs overload protected, including 10 amps | 


nging 


High visibility yellow, high impact ABS case 


Touch-Hold® (Fluke 23) 


2000 hour battery life ona single QV battery 


Safety Designed 


Allinputs on the Fluke 21 and 23 are protected 
from high energy overloads, including the Fluke 23's 
fused 10 amp range. Resistance, continuity and 
mV functions are overload protected to 500V dc 
or acrms, voltage functions to 1000V dc and 750V 
ac rms. Recessed input jacks accept Fluke safety 
designed test leads or standard banana plugs. 
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3200 Count Digital Display 


Offers better accuracy and resolution than a 
conventional 3 1/2 digit (1999 count) DMM. High 
contrast liquid crystal display, with wide viewing 
angle, updates two times per second. 


31-Segment Analog Bar Graph 


Makes dynamic measurements such as peak- 
ing, nulling, zero adjustments and capacitor 
checking. Updates ten times faster than digital 
readout. 


Fast Autoranging and Automatic 
Polarity 


Simplifies and speeds up the use of the meter 
by instantly selecting the proper range. Optional 
manual ranging included. Reverse polarity is 
indicated by a “-” sign next to the reading. 


Touch-Holdo (Fluke 23) 


Allows automatic measurements while watch- 
ing probes and circuit. The meter captures the 
measurement, beeps, and locks it in the display 
until you’re ready to view it. Automatically up- 
dates with each new stable measurement value. 


Audible Continuity/Diode Test 


Wiring, diode and transistor checks can be 
done quickly without looking at the display. A 
continuous tone signals continuity, a beep sig- 
nals a forward biased diode or transistor. 


Standard Equipment 


Every meter is packaged with a pair of safety 
designed Fluke TL70 right angle test leads, two 
insulated alligator clips, 9V battery installed, 
spare fuse and operator's manual. Fluke 23 
comes with C70 protective holster that includes 
tilt bail, belt hook and lead storage. C70 is 
available as an accessory for Fluke 21. 


Specifications 


Technical Specifications 


Accuracy specifications apply for 1 year after 
purchase or recalibration when operated in a 
temperature of 18°C to 28°C and a relative 
humidity of up to 90% (80% for 32 MQ resistance 
range) unless otherwise noted. 


DC Voltage 


Accuracy: +(% of 
Range Resolution Rdg + Digits) 


0.5% +1 0.3% + 1 


1000V 1V 0.6% + 1 


Input Resistance: 10MQ 

Normal Mode Noise Rejection: >60 dB at 50 
Hz and 60 Hz 

Common Mode Noise Rejection: >120 dB for 
de 50 Hz and 60 Hz 

Overload Protection: 500V dc or rms ac for 
320 mV range and 1000V dc or 750V rms ac for 
other ranges 


0.4% + 1 
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11 & 23 


Response Time:<1 second to rated accuracy 


AC Voltage (Average-Sensing, RMS- 
Indicating) 


Accuracy: +(% of 
Range Resolution Rdg + Digits) 


beast eo 


32V 10 mV 
100 mV 2% + 2** 2% + 2** 
1V 


320V 
750V 
*45Hzto500Hz **45 Hz to 1 kHz 
Typical frequency response is -0.50B at 10 kHz on the 
32V and 320V ranges and+3dB at 5 kHz on the 3.2V and 
750V range. 


Input Impedance: 10 MQ and <50 pF on all 
ranges 

Common Mode Noise Rejection: >60 dB dc to 
60 Hz, 1kQ unbalance 

Overload Protection: 1000V dc, 750V rms ac 
Response Time: <2 seconds to rated accuracy 


DC Current 


Accuracy: +(% of 
Resolution Rdg + Digits) 


0.01mA | 15%+2 | 1.5%+2 
O1mA | 2%+2 | 2%+2 
0A | toma | 1.5% 42 


Voltage Burden: 0.2V on 32 mA range, 2.0V 
max. on 320 mA range, 0.5V on 10A range 
Input Protection: Fluke 21, 630 mA/250V fuse 
in series with 3A/600V fuse in 300 mA input; 
Fluke 23, 630 mA/250V fuse in series 0.36Q 
fusible resistor for mA input; 15A/600V fuse for 
10A input 

Response Time: <1 second to rated accuracy 


AC Current (Average-Sensing, RMS- 
Indicating) 


Accuracy: +(% of 
Rdg + Digits) 


3% + 2* 3% + 2” 


0.01 mA 


"45 Hz to 1 kHz 


Voltage Burden: 0.2V on 32 mA range, 2.0V 
max on 320 mA range, 0.5V on 10A range 
Input Protection: Fluke 21, 630 mA/250V fuse 
in series with 3A/600V fuse in 300 mA input; 
Fluke 23, 630 mA/250V fuse in series 0.36Q 
fusible resistor for mA input; 15A/600V fuse for 
10A input 

Response Time: <2 seconds to rated accuracy 


Resistance 


Accuracy: +(% of 
Range Resolution Rdg + Digits) 


1Q 

10Q 
100Q 0.7% +1 
1kQ 

32 MQ 10 kQ 2.5% +1 2.0% + 1 


Open Circuit Voltage: <3V 

Full Scale Voltage: <440 mV on all ranges 
except <1.4V on 32 MQ range 

Input Protection: 500V dc or rms ac 
Response Time: <1s up to 320 kQ, <2s up to 3.2 
MQ, <10s up to 32 MQ to rated accuracy 


0.5% +1 


Continuity 


Threshold: Approximately 150 ohms 

Audible Tone: Continuous tone for continuity 
Display: Less than .100 indicates continuity, OL 
(overload) indicates open-circuit, approximately 
20,000 ohms or higher 

Response Time: Approximately 100 ms 


Diode Test 


Test Current: Approximately 500 A for a nor- 
mal forward biased diode 

Audible Tone: Brief tone for normal forward 
biased diode or semiconductor junction 
Display: An indication of approximately .600 V 
for a normal forward biased silicon diode or 
semiconductor function and OL (overload) for a 
normal reverse biased diode or semiconductor 
junction 

Response Time: Approximately 100ms 


Analog Display 
Measurement Rate: 23 measurements per 
second 


Touch-Hold® 


Fluke 23 only. Pushbutton activated mode. 
Automatically holds stable reading of voltage, 
resistance, or current indefinately even if test 
probe is removed. Reading updated by touching 
probe to other test points. 


General Specifications 


Max Common Mode Voltage: 1000V dc or 
peak ac 

Temperature: 0°C to 50°C operating; -40°C to 
60°C non-operating 

Temperature Coefficient: 0.1 x specified accu- 
racy per °C from 18°C to 0°C or 28°C to 50°C 
Relative Humidity: <70% to 50°C, <90% to 
35°C except <80% using 32 MQ range 


Safety: Protection Class II per IEC 348, UL 
1244 listed 

Power: Single 9V battery, NEDA 1604 9V 
Battery Life: More than 2000 hours (alkaline) or 
1600 hours (carbon-zinc). “Sleep Mode” ex- 
tends battery life when you forget to turn power 
off. Sleep mode activates after approximately 1 
hour ( 5 min in diode test) 

Size: 166 mm L x 75 mm W x 28 mm H (6.55 in 
X 2.95 in x 1.12 in) 

Weight: 0.28 kg (0.63 Ib) 

Included: TL 70 Test Leads, manual, battery,, 
spare fuse (installed), and alligator clips. 


Ordering Information 


Models 
Fluke 21 DMM w/ beeper, 


January 1989 prices 


W/ 3-YOAr WAITANLY «.:ccccsdsceecsonecrsessconere $119 
Fluke 23* DMM w/ Touch-Hold, 

WHOM Cali Wallaltyirneaeicte.<t nets iJ) 

* Includes C70 Multipurpose Holster 
Accessories (Also see page 127) 
TE ZO Testkead' Seth. ..anc. feeds 35 
TL70 Replacement Test Leads .............. 8 
Y8134 Deluxe Test and Lead Kit ............ 22 
Y8140 Test Lead Set ......... eee 20 
C50 Soft Carrying Case «0.0... 15 
C70 Multipurpose Holster ................c008 14 
C100 Universal Carrying Case ............... 30 
83RF 100 MHz RF Probe ....................... 55 
85RF 500 MHz RF.Probe ..................005 85 
80TK Thermocouple Module .................. 65 
80T-150U Temperature Probe ............... 120 
Y8100 DC/AC Current Probe ................. 259 
Y8101 AC Current Probe....................0.. 69 
80i-400* AC Current Probe..................... 69 
80i-410 DC/AC Current Probe................ 129 
80i-600* AC Current Probe................... 119 
80i-1010 DC/AC Current Probe.............. 229 
LCA-10** Line Current Test Adapter ...... 13 

* Limited to <320A with Fluke 21 

“Fluke 23 Only 


Service & Support 


Warranty 


Three-year product warranty.See page 470 for 
further information on warranty terms and condi- 
tions. 


Available through Distributors (See page 500) 
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2 MULTIMETER 


Fluke 25 
@ APPROVAL 
2G-3665-0 
1244 PERMISSIBLE 
MULTIMETER 


Fluke 25 & 27 Analog/Digital & Rugged Multimeters 


LISTED 


Analog and digital display ests 
Easy to use, auto or m 
2yearwarranty 
Rugged “O” ring sealed. 
Superior EMI shielding 
-15° to 55°C operating range 


Rugged 


' Plant maintenance electricians, field service 
technicians, electrical equipment installers, and 
outside equipment installers will find these in- 
struments rugged, reliable, and easy to use 
while providing all the accuracy and features 
needed for almost any application. 
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= se > withstands harsh en 


“Min-Max” Mode stores highest & lowest rez 
“Relative Mode” displays only changes i in readi 


LISTED ~*~ Fluke 27 


APPROVAL 
2G-3665-0 

1244 PERMISSIBLE 
MULTIMETER 


al Lrange : selectio 


Designed to meet military specification of MIL- 
STD-28800 for Style A, Class 2 Instruments, the 
Fluke 25 and 27 Analog/Digital Multimeters per- 
form under the extremes of heat, cold, humidity, 
shock, electromagnetic interference, vibration, 
and downright abuse. 

The Fluke 25 and 27 are built with cases twice 


as thick as any other DMM we build. The cases 
are waterproof to 3 feet of water for one hour, 
resist many industrial chemicals, and won't 
sustain a flame when put to the blow torch test. 


Safety Protection 


Electrical and safety protection exceeds the 
world’s toughest safety standards. 


Autoranging 


With autoranging, you choose the function you 
want and the meter automatically selects the 
range with the greatest accuracy and resolution. 
Symbols on the liquid crystal display remind you 
what is being measured and the range of meas- 
urement. 


Manual Range 


Since repetitive go-no-go tests and peaking/ 
dipping adjustments are more easily done using 
one range, the manual range function will prove 
a real boon to users making these tests fre- 
quently. Touching the pushbutton once prevents 
the meter from changing ranges. Pushing the 
button again changes the range, and holding the 
button down for a couple of seconds restores the 
“Autorange” function. 


Audible Tones 


Acontinuous audible tone provides a fast check 
for continuity of current paths having 150 ohms 
or less. 

A brief tone indicates a voltage drop of about 
0.6 volts, the normal forward bias for semicon- 
ductor devices. 


Touch Hoid® 


Touch Hold® captures a reading and displays it 
from memory even after the probe has been 
removed from the circuit. As soon as the reading 
stabilizes, the meter makes a distinctive audible 
chirp and holds the reading. Touch Hold® re- 
duces the chance of circuit damage when a 
probe slips*and contacts two points at once 
because you can concentrate on touching the 
right test point and nothing else. Touch Hold® 
reduces the risk of electrical shock and also 
gives the user time to log the reading if needed 
or refer back to the reading before the next 
measurement. 


Min/Max Mode 


The 27 can be connected to store minimum and 
maximum values that will be stored in memory 
for an extended period, such as over a weekend: 
useful for monitoring in the absence of chart 
recorders. 


Relative Mode 


Often a technician will need to know how much 
one reading differs from another. By taking the 
first reading as a reference then pressing the 
“REL” button, the succeeding measurements 
will display only the deviation from the reference. 
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Technical Specifications 
DC Voltage 


Range Resolution Accuracy: 
+(% of Rdg + Digits) 


0.1% +1 


Input Impedance: 10 MQ in parallel with <100 pF 
Normal Mode Noise Rejection: >60 dB at 50 
Hz and 60 Hz 

Common Mode Noise Rejection: >120 dB at 
dc 50 Hz or 60 Hz; <1kQ unbalance 

Overload Protection V: 1000V rms 

Overload Protection mV: 500V rms 
Response Time: <2s to rated accuracy 


AC Voltage 


Accuracy: 
+(% of Rdg + Digits) 


0.5% +3] 2%+3 


Input Impedance: 10 MQin parallel with <100 pF 
Common Mode Noise Rejection: >60 dB from 
de to 60 Hz; <1kQ unbalance 

Overload Protection V ac: 1000V rms (10’ 
volthertz max) 

Overload Protection mV ac: 500V rms (10’ 
volthertz max) 

Response Time: <2 s to rated accuracy 


DC Current 


Reso- 
lution 


Range 


4%+10 


Typical 
Burden 
Voltage 


0.5 mV/pA 


0.5 mV/LA 

5.6 mV/mA 

5.6 mV/mA 
50 mV/A 


Input Protection: uA/mA ranges, 630 mA/ 
250V fuse in series with 3A/600V fuse; 10 amp 
range, 20A/600V fuse 

Response Time: <2 s to rated accuracy 


AC Current 
Accuracy 
Range Resolution | +(% of Rdg 
+ Digits) 


1.5% + 2* 


Typical 
Burden 
Voltage 


0.5 mV/uA 


0.5 mV/iLA 

5.6 mV/mA 

5.6 mV/mA 
50 mV/A 


*40 to 1000 Hz 


Overload Protection: Same as DC current 
Response Time: <4s to rated accuracy 


Resistance 


Accuracy 
Range Resolution |Response} +(% of Rdg 
Time + Digits) 


js2000 | o10 | 6s | 0.3%+2 | 


3.200 kQ 

32.00 ka se 

320.0 kQ 1002 0.2% + 2 
3.200MQ 1kQ 


fs200ma | ioKa | es | Wert | 


Overload Protection: 500V rms 

Open Circuit Test Voltage: <2.8V dc 

Full Scale Voltage: Up to 3.2 MQ <420 mV dc; 
32 MQ <1.3V dc 


Conductance: 


Measures up to 32.00 nS (to 100,000 MQ) with 
0.01 nS resolution accurate to +1% + 10; full 
scale voltage <1.3V dc 

Response Time: <6s to rated accuracy 


Diode Test/Continuity Test 
Overload | Open Circuit |Typical Test} Display 
Protection| Test Voltage | Current Voltage 


500V rms <3.3V dco 


General Specifications 


MIN/MAX Mode (27 only): Records the digital 
display readings (updated twice per second) 
Display: 3 1/2- digits 3200 counts autopolarity, 
autozero 

Common Mode Voltage: 1000V between any 
terminal and earth ground 

Shock, Vibration and Water Resistance: Per 
MIL-T-28800 Class 2 Style A 

Temperature: Storage -55°C to 85°C; Opera- 
tion -15°C to 55°C 

Temperature Coefficient: 0.1 x (specified ac- 
curacy) per °C for temperatures <18°C or > 28°C 
Electro-Magnetic Interference (EMI): The 25 
& 27 meet MIL-STD-461 for RSO3 (radiated 
susceptibility to 1V/meter from 14 kHz to 1 GHz) 
and REO2 (radiated emissions). 


15827 


Relative Humidity: 0% to 95% (0°C to 35°C) 
0% to 70% (35°C to 55°C) 

Power: Single 9V NEDA 1604 or 6F22 or OO06P 
Battery Life: >1000 hours typical 

Battery Indicator: Symbol first diplayed when 60 
hours of life remain 

Safety: Protection Class II per IEC 348, ANSI 
C39.5, UL 1244 listed. Meets MIL-STD-810C, 
Method 511.1, Procedure/Explosive Atmosphere 
Test 

Size: 56 mm H x 95 mm W x 203 mm L (2.2 in H 
x 3.75 in W x 8 in L) 

Weight: 0.75 kg (1.6 Ib) 

C20 Case Size: 102 mm H x 152 mm W x 262 
mm L (4 in H x 6 in W x 10.3 in L) 

Note: Case is 13 in (330mm) L including handle 
Warranty: 3 years; calibration guaranteed for 
one year 

Includes: Battery installed, TL70 Test Leads, 
two insulated alligator clips, spare fuse, and 
Operator’s manual 


Available in dark umber (STD model) or yellow 
(YEL model). 


Ordering Information 


Models January 1989 prices 
Fluke 25 STD Multimeter...................... $199 
Fluke 25 YEL Multimeter ................0...0.05 199 
Fluke 27* STD Multimeter ....................... 269 
Fluke 27* YEL Multimeter ........................ 269 
*With MIN/MAX storage and Relative Modes 
Accessories (Also see page 127) 
MEZOheStteCad Seta cere cee tee erent Shs, 
TL70 Replacement Test Leads................ 8 
Y8134 Deluxe Test Lead Kit .................... 22 
Y8140 Test Lead Set ...........cecceeeeeeeeeeee 20 
C20 Hard Carrying Case ..............:ceseeee 20 
C25 soit Catrying. Case e.t:c2..0..ra cee: 20 
C100 Universal Carrying Case ................ 30 
83RF 100 mHz R. F. Probe ..................... 5S 
85RF 500 mHz R.F. Probe ..................68 85 
80TK Thermocouple Module ................... 65 
80T-150U Temperature Probe ................. 120 
80J-10 Current Shunt.......................200000-- 35 
Y8100 DC/AC Current Probe.................... 259 
Y8101 AC Current Probe ................0:0:00e 69 
80i-400 AC Current Probe ...................0655 69 
80i-410 DC/AC Current Probe ................. 129 
80i-600 AC Current Probe ..................... 119 
80i-1010 DC/AC Current Probe ............... 229 
LCA-10 Line Current Test Adapter .......... 13 


Service & Support 
Warranty 


Two-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 


Available through Distributors (See page 500) 
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MIN MAX RANGE {HOLD 


any REL A Hz 


—- ni} 0 4 
mV ree 


g Uaooma as | 
IDA MAX FUSED ¥ 


FUSED 


3-3/4 digit, 4000 counts 
0.3% basic dc accuracy 
43 segment analog bargraph 
Frequency & duty cycle 
Capacitance 
Touch Hold® & Relative 
3 year warranty 


3-3/4 digit, 4000 counts 
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FLUKE 85 MULTIMETER 


) MIN MAX RANGE HOLD @ 


mi} REL A He 


== om) Ae 
mV 


FUSED 


LE (a00ma MAXI [ J 
TOA Max... FUSED | 1000V MAX 
A + 


Fluke 85 


Ke Ov ANaliog/ 


JEUEid | 
he Ses’ 


0.1% basic de accuracy 

43 segment analog bargraph 
Frequency & duty cycle 
Capacitance 

Touch Hold® & Relative 

3 year warranty 


 FELULIIKE 87 TRUE Aus muTmeren 


Cs MIN MAX RANGE HOLD © 
& any RELA 


PEAK MIN MAX 


== NO Ae 
mV 


mA UA COM V+ 


o Caooma max_t [ ‘ 
10A MAX FUSED 1000 MAX 
A + 


FUSED 


Fluke 87 


| Fluke 87 


3-3/4 digit, 4000 coun 
0.1% basic dc accuracy 
Analog pointer 
Frequency & duty cycle 
Capacitance 


Digital 


Touch Hold® & Relative | 


True RMS ac voltage & current 
1 ms Peak MIN MAX 

4-1/2 digit mode 

Back lit display. 

3 year warranty 
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The new Fluke 80 Series (83, 85, and 87) isa 
family of versatile analog/digital multimeters with 
an impressive range of capabilities, including 
frequency, duty cycle and capacitance meas- 
urement. 

Designed for electronic as well as industrial 
applications, the 80 Series' durable construc- 
tion and unique safety features ensure reliability 
and optimal performance in a variety of environ- 
mental settings. 


MIN/MAX AVERAGE recording 
mode with Min Max Alert ™ 


Stores the highest, lowest, and average of all 
readings, allowing you to monitor a signal for 
seconds or days. Selectable response times 
allow you to specify the time required to sense 
changes. Min Max Alert™ gives an audible tone 
for readings above or below previous minimums 
or maximums. 


Frequency, Duty Cycle and 
Capacitance Measurements 


Fluke 80 Series meters have a counter for fre- 
quency measurements from 0.5 Hz to 200 kHz, 
and duty cycle measurements from 0.1% to 
99.9% of cycle. All three meters measure ca- 
pacitance from 10 pF to 5 uF. Larger value ca- 
pacitors may be measured using the analog dis- 
play in the resistance mode. 


Input Alert and Overload 
Protection 


Input Alert™ provides an audible warning when 
current jacks are used and a non-current func- 
_ tionis selected. This reduces the risk of damage 
to the equipment being tested and to the meter. 
Fluke 80 Series meters also provide 1,000 volt 
input protection in both ohms and diode test. 


Fast 3-3/4 digit, 4000 count digital 
display, high resolution analog 
display 

Ensures greater accuracy and resolution. Digital 
display updates 4 times/second. 

For changing or unstable signals, the 87 fea- 
tures a high-resolution analog pointer; the 83 
and 85 use an analog bargraph. The 83 and 85 
also feature Zoom Mode for higher resolution 
analog readings. Analog displays update 40 
times per second. 


4-1/2 digit mode, 1 ms peak hold, 
true rms, backlit display (87 only) 


The Fluke 87 is a true-rms meter, and offers a 
4-1/2 digit, 19,999 count high resolution mode, 
plus 1 ms peak hold. The backlit display assures 
readability in poorly lit settings. Light shuts itself 
off 68 seconds after the button is pressed, pro- 
longing battery life. 


Touch Hold™ and Relative Modes 


Touch Hold captures the measurement, beeps 
and locks it on the digital display until you’re 
ready to view it. It automatically updates with 
each new measurement. 

The Relative Mode remembers a reading and 
shows the change (difference) between it and 
any readings that follow. 


Rugged, Sealed Construction 


Splash and dust proof case and a specially 
designed protective holster protects the meter 
even under harsh operating conditions. All units 
are sealed and EMI shielded. 


Standard Equipment 


Every meter comes packaged with a yellow 
protective holster complete with a Flex-Stand™, 
safety-designed test leads, 9V battery (installed), 
manual and operator guide. 


Specifications 


Technical Specifications 


Basic electrical specifications are given as + ([% 
of reading] + [number of least significant digits]) 
for the temperature range of 18°C to 28°C and 
relative humidity less than 90%, for one year 
after calibration. 


DC Voltage 


Pe a 
Range Accuracy: +(% of Rdg+Digits) 


400.0 mV, 4.000V, 
40.00V, 400.0V 0.3% + 1 0.1% +1 
1000V 


Maximum Resolution: 0.1 mV in 400.0 mV 
range 

Input Impedance: 10 MQ (nominal), <100 pF 
Normal Mode Rejection Ratio: >60 dB @ 50 
Hz or 60 Hz 

Common Mode Rejection Ratio: >120 dB @ 
dc, 50 Hz or 60 Hz 

Overload Protection: 1000V rms 


80 Series 


AC Voltage 


50 Hz-60 Hz 
400.0 mV 
4.000V, 40.00V, 

400.0V 
1000V 


45 Hz-5 kHz 
400.0mV +(1.5%+4) 
4.000V, 40.00V, | +(1.5%+3) 
400.0V 
1000V 


5 kHz-20 kHz 
400.0mV 
4.000V, 40.00V, 

400.0V 
1000V 


**Add 16 counts below 10% of range 


(0.5%+4) 
(0.5%+2) 


(0.7%+4) 
(0.7%+2) 


+(0.5%+2)| +(0.7%+2) 


+(2.5%+3)| + 


Maximum Resolution: 0.1 mV in the 400.0 mV 
range 

Conversion Type: 83/85 average, 87 True RMS 
Input Impedance: 10 MQ (nominal), 100 pF 
Common Mode Rejection Ratio: >60 dB @ dc 
to 60 Hz 

Overload Protection: 1000V rms 


DC and AC Current (45 Hz to 2 kHz) 


fete a vag 
Ran 


AC Range Accuracy: +(% of Rdg+Digits) 


400.0uA, -s 5 . 
4000uA 1.2%+2 | 0.6%+2 |1.0%+2 
40.00mA, . A ‘ 
400.0mA 1.2%+2 | 0.6%+2 | 1.0%+2 


4000mA, a 2 3 
10.00A* 1.2%+2 | 0.6%+2 | 1.0%+2 


Burden 


100 uV/LA 
1.5 mV/mA 


0.03 V/A 


Accuracy: +(% of Rdg+Digits) 


400.0nA, ’ ; : 
40a | O-4%+2| 0.2%+2 |0.2%+2 |100 uV/WA 
40.00mA, 2 Z : 
400. oma | 2:4%+2 | 0:2%+2 | 0.2%+2 |1.5 mV/mA 


0.2%+2 | 0.03 V/A 


4000mA, i ‘ 
soooat | 0-4%+2| 0.2%+2 


*10A continuous, 20A for 30 seconds maximum 


Maximum Resolution: 0.1 LA in the 400 pA 
range 
Overload Protection: 

uA/mA Ranges: 1A 600V FAST fuse 

Amp Range: 15A 600V FAST fuse 


a nee TTTETEIEETT EEE EERE 
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80 Series 


Ohms 
[83 | 85/87 | 


Range Accuracy: 
+(% of Rdg+Digits) 
400.02, 4.000 kQ, 40.00 kQ 2 4 
400.0 kQ, 4.000 MQ ead ae aad 
40.00 MQ 1.0% +3] 1.0%+3 
40.00 nS 1.0% + 10] 1.0% + 10 
Maximum Resolution: 0.1Qinthe 400.0Q range 
Overload Protection: 1000V rms for circuits 
<0.3A short circuit, 660V for high energy circuits 
Full Scale Voltage: <450 mV dc up to 4.0 MQ 


<1.3V de for 40 MQ or nS 
Open Circuit Voltage: <1.3V 


Frequency (0.5 Hz to 200 kHz, pulse width >2 uS) 
Accuracy: 
+(% of Rdg+Digits) 


Range 


199.99, 1999.9 p 
19.999 kHz, 199.99 kHz 0.005% + 1 


>200 kHz Unspecified 


Maximum Resolution: 0.01 Hz on the 199.99 
Hz range 

Duty Cycle: 0.0 to 99.9% 

Accuracy: Within +(0.05% per Hz + 0.1%) of full 
scale for a 5V logic family input on the 4V dc 
range; within +((0.06 x voltage range/input range) 
x 100%) of full scale for sine wave inputs on ac 
voltage ranges 


Protective Holster 


Capacitance 


Accuracy: 


5.00 nF 1.0% + 35** 


0.0500 uF, 0.500 uF : 
5.00 uF 


“Accuracy with film capacitors or better 
“+(1.0% + 2) if Relative mode is used for zero residual 


Maximum Resolution: 0.01 nF on the 5.00 nF 
range 


Diode Test and Continuity 


Diode Test Indication: Display voltage drop; 
0.8 mA nominal test current at 0.6V; 3.0V full 
scale, accuracy:+(2.0% + 1) 

Continuity Indication: Continuous audible tone 
for test resistance below 20Q 

Open Circuit Voltage: <3.9V dc 

Overload Protection: 1000V rms for circuits 
<0.3A short circuit, 660V for high energy cir- 
cuits. 


Display 

Digital: 4000 counts, updates 4 times per sec- 
ond 

Analog: 43 segments, updates 40 times per 
second (for 83 and 8) 

4 x 32 segments (equivalent to 128), updates 
40/sec. (for 87) 

Frequency: 19,999 counts, updates 3 times per 
second @ >10 Hz 

Annunciators: u, m,n,k,M, V,A,F,S (siemens), 
Q (ohms), Hz, AC, DC, MIN, MAX, RECORD, 
(AUTO autorange), (duty cycle), (hold), (low 
battery), (audible continuity), (relative), 


FlexStand™ 


General Specifications 


Maximum voltage applied to any earth termi- 
nal: 1000V rms 

Storage Temperature: - 40°C to 60°C 
Operating Temperature: -20°C to 55°C 
Temperature Coefficient: 0.05 x (specified 
accuracy) per °C (for temperatures <18°C or 
>28°C) 

Relative Humidity: 0% to 90% (0°C to 35°C) 0% 
to 70% (35°C to 55°C) 

Shock & Vibration: Per MIL-T-28800 for a Class 
2 Instrument 

Safety: Designed to Class || per IEC 348, ISA- 
DS82, and UL 1244 

Power Requirements: Single 9V battery (NEDA 
1604 or 6F22 or OO6P) 

Battery Life: 500 hours typical (alkaline). Bat- 
tery symbol first displayed when at least 60 hours 
of battery life remain 

Size: 1.25 in H x 3.41 inW x 7.35 in L 

(32 mm H x 87 mm W x 187mm L). 

With holster and Flex-Stand: 

2.06 in H x 3.86 in W x 7.93 in L (52 mm H x 
98 mm W x 201 mm_L) 

Weight: 12.5 oz (0.36 kg). With holster and Flex- 
Stand 22.0 oz (0.62 kg) 

Warranty: Three years parts and labor. One 
year calibration cycle 


Ordering Information 


Models January 1989 prices 


Fluke 83 Multimeter .................::cceeeeee $189 
Fluke 85 Multimeter .............--:ccsessesereee 219 
Fluke 87 Multimeter ..............0-:ceeeeeeeees 259 
Accessories (Also see 127) 

C81G Optional Grey Holster ................. 14 
C81Y Replacement Yeilow Holster ....... 14 


Service & Support 
Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 
Available through Distributors (See page 500) 
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Handheld Multimeters 


8025B 


Designed for use in harsh military environ- 
ments, the 8025B offers the performance and 
3 accuracy of a digital multimeter with the speed 
Ecorse) 80258 urmeren eq and dynamic measurement capability of an 

eG analog meter. The 8025B offers bench instru- 
ment performance in a convenient hand-held 
package. 


3200-Count Digital Display 


The 8025B 3-1/2 digit (3200 count) display 
equals the resolution of a 4-1/2 digit meter for 
i. reading between 2 and 3.2, 20 and 32, or 2000 
RANGE@ RELA MINMAX. HOLOG) and 3200. 

- - a f The analog bar graph allows quicker, easier 
testing for erratic or unstable signals. It updates 
ten times faster than the digital display. 


Autoranging 


Simplifies and speeds up the use of the meter. 
No need to decide what range to use or to wait for 
long range-changing delays. Manual ranging is 
also included. 


Audible Continuity/Diode Test 


Wiring, diode, and transistor checks can be 
done quickly without looking at the display. 


Touch Hold® 


You can take readings of critical circuitry while 
keeping your eyes on the probes and circuit. 
Using standard test leads, the 8025B captures 
your measurement, beeps, locks the reading in 
the display for viewing, and then automatically 
updates when a new measurement is taken. 


Safety 


Safety is designed in with extensive overload 
protection, high energy fuses, fused 10A range, 
8025B Mu Iti non-metallic case and bail, recessed input jacks, 
safety-designed test leads, and no fuses to re- 
. . : : place for voltage and resistance overloads. 


Low Power Resistance 


In-circuit resistance measurements can be 
made without turning on diodes or transistors. 


Min/Max Mode 


The 8025B can be connected to record mini- 
mum and maximum values that will be stored in 
memory for an extended period, such as over a 
weekend: useful for monitoring in the absence of 
chart recorders. 


Relative Mode 


Often a technician will need to know how much 
one reading differs from another. By taking the 
first reading as a reference then pressing the 
“REL” button, the succeeding measurements 
will display only the deviation from the reference. 
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Handheld Multimeters 


8025B 


Display 

Liquid Crystal 

Digital Display: 3200 counts plus polarity indi- 
cation, updated 2 times per second 

Analog Display: 31 segment bar graph plus 
polarity indication, updated 25 times per second 
Annunciators: k, M, 2 (Ohms); (Hold); (low 
battery); (manual range); 330,300 (range indica- 
tors); nS (nanosiemens) 


Specifications 2 


Technical Specifications 


Basic electrical specifications are defined for the 
temperature range of 18°C to 28°C and relative 
humidity up to 95%, for one year after calibration. 
Low Temperature Operation: at -40°C LCD 
updates may take more than 6 seconds 


DC Voltage 


: Accuracy: 
HY% of Rdg + Digits) 


0.2% + 1 


Input Impedance: 10 MQ nominal 

Normal Mode Noise Rejection: >60 dB at 50 
Hz and 60 Hz 

Common Mode Noise Rejection: >120 dB at 
de 50 Hz or 60 Hz; <1kQ unbalance 

Overload Protection V: 1000V rms; 500V rms 
on 320 mV. range 

Response Time: <2s to rated accuracy 


AC Voltage 


Accuracy: 
+(% of Rdg + Digits) 


ser rears ee 


100 pV 
0.5% +3] 2% +3 | 4%+10 


N 
oe ‘ : a 


Spec’d 
Conversion Type: AC coupled, average sens- 
ing, calibrated to read rms value of sinewave 
Input Impedance: 10 MQ nominal in parallel 
with <100 pF 
Common Mode Rejection Ratio: >60 dB, DC 
to 50 Hz; <1kQ unbalance 
Overload Protection: 1000V rms, 500V rms on 
320 mV range; 10 volt-hertz maximum 
Response Time: <2 s to rated accuracy 


Range 


320.0 mV 
3.200V 

32.00V 
320.0V 


1000V 


DC and AC Current 


Accuracy: +(% 
of Rdg + Digits) 
DC AC 
Accu- |40 Hz to 
racy 1 kHz 


Typical 
Burden 
Voltage 


Range Resolution 


Overload Protection: uA/mA ranges: 630 mA/ 


250V fuse in series with 3A/600A fuse 
Amp range: 20A/600V fuse 


Resistance 


s20.00 
10 


10Q 
100Q 
1kQ 


32.008 
52.00 0S 


Overload Protection: 500V rms 

Full Scale Voltage: <420 mV up to 3.2 MQ 
<1.3V up to 32 MQ 

Open Circuit Voltage: <2.8V (-15°C to 55°C) 
Response Time: <6s to rated accuracy 


Accuracy: 
+(% of Rdg + Digits) 


0.2% + 1 


Diode Tesi and Continuity 


Diode Test Indication: Displays voltage drop; 
0.5 mA nominal test current at 0.6V; 2.08V full 
scale 

Continuity Indication: Continuous audible tone 
for test resistance below 150 ohms. Momentary 
tone for test voltage dropping below 0.7V (typi- 
Cal silicon diode threshold) 

Open Circuit Voltage: <3.3V (-15°C to 55°C) 
Overload Protection: 500V rms 


General Specifications 


MIN/MAX Mode: Records the digital display 
readings (updated twice per second) 
Maximum Voltage to be applied to any termi- 
nal: 1000V with respect to earth ground 
Power Requirements: Single 9V battery NEDA 
1604. Lithium battery recommended for low 
temperature operation 

Battery Life: 1000 hours typical. Battery symbol 
first displayed when at least 60 hours of battery 
life remain. Battery life shortens significantly at 
low temperature. Lithium battery recommended 
for low temperature operation. 

Instrument Size: 56 mm H x 95mm Wx 203 mm 
L (2.2 in H x 3.75 in W x 8 in) 


C100 Case Size: 121 mm H x 337 mm W x 394 
mm L (4.75 in H x 13.25 in W x 15.5 L) 
Weight: DMM alone is 0.75 kg (1.6 Ib) with case 
and accessories 1.5 kg (3.2 Ib) 

Storage Temperature: -55°C to 85°C 
Operating Temperature: -40°C to 55°C 
Temperature Coefficient: 0.1 x applicable ac- 
curacy specification per °C (for temperatures 
<18°C or >28°C) 

Electro-Magnetic Interference (EMI): The 
8025B meet MIL-STD-461 for RSO3 (to 1V/ 
meter from 14 kHz to 1 GHz) and REO2 
Shock, Vibration, Humidity and Water Resis- 
tance: Per MIL-T-28800 for a Style A, Class 2 
instrument 

Included: Battery, low temperature test leads, 
two insulated alligator clips, instruction manual, 
TL25B stray voltage test lead set, with a 1k ohm 
thermistor load for DMM input, and C100 rugge- 
dized hard case 


Ordering Information 


Model January 1989 prices 


8025B Multimeter.......2....:c2.a eee $364 
Accessories (Also see page 127) 

TL25B Stray Voltage Test Leads. .......... 45 
Y8134 Deluxe Test Lead Kit.................. 22 
C25 Soft Carrying Case ............:c0e000 20 
83RF 100 MHz RF Probe ..................... 55 
85RF 500 MHz RF Probe ..................:: 85 
80TK Thermocouple Module ................ 65 
80T-150U Temperature Probe .............. 120 
80 K-6 HV Probe....../......::..:see eee 49 
80 K-40 HV Probe ..............cccccceceeeeeeeeee 85 
80J-10 Current Shunt ....2.........::ceeceee 35 
Y8100 DC/AC Current Probe................ 259 
Y8101 AC Current Probe ...............0006 69 
80i-400 AC Current Probe .................... 69 
801-410 DC/AC Current Probe .............. 129 
80i-600 AC Current Probe ..............0.. 119 
80i-1010 DC/AC Current Probe ............ 229 
LCA-10 Line Current Test Adapter ....... 13 


Service & Support 
Warranty 


Two-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 
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8021 B MULTIMETER 


LISTED 


'8021B, Rugged & Ec 
3-1/2 digits (2000 counts) 
Six functions including diode test 
High-speed audible continuity 


0.25% basic dc accuracy 


2-yr warranty, 2-yr calibration cycle 


Tilt bail with detent position 
Extensive overload protection 
UL 1244 listed 


Shock and vibration per MIL-T-28800, 


Class 5 


1989 Fluke and Philips Catalog 


3-1/2 digits (2000 counts) 
High speed audible continuity (50 us 


80248 MULTIMETER 


LISTED 


f A 
|i a Ai 


response) 
Peak-hold (10 ms response) 


Temperature (with any K-type thermo- 


couple) 
Logic level detection 
Conductance 
0.1% basic dc accuracy 
2-yr warranty, 2-yr calibration cycle 
Full overload protection 
Fast ac or dc transient capture 


Shock and vibration per MIL-T-22880, 


Class 5 
Tilt bail with detent position 
UL 1244 listed 


8020.8 MULTIMETER / 


3-1/2 digits (2000 counts) 


All basic DMM functions 


Conductance 

Diode Test 

True rms (8026B only) 
0.1% basic dc accuracy 


High-speed audible continuity testing 
Tilt bail with detent position 


Extensive overload protection 
UL 1244 listed 


Shock and vibration per MIL-T-22880, 


Class 5 
Two year warranty 


Vs) 


Handheld Multimeters 


8020B, 8021B, 8024B & 8026B (B-Series) 


8021B 


This rugged 3-1/2 digit handheld DMM was 
designed for the person who needs the following 
six basic measurement functions: dc and ac 
volts, dc and ac amps, ohms, and diode test. 

Both electrical and mechanical features make 
the DMM the world’s best in its class. For in- 
stance, the 8021B meets the vibration and shock 
test requirements for Class 5 instruments out- 
lined in U.S. Military Specification MIL-T-28800. 
Overload protection circuits prevent damage to 
the instrument caused by accidental operator 
errors, including voltage input transients up to 
6 kV. The current input has two in-series fuses, 
one for normal overload situations — a common 
2A, 250V variety — and a second for high- 
energy fault conditions, like accidentally con- 
necting the DMM to a 480V ac power line. A 
crystal-controlled oscillator gives the Fluke hand- 
held DMM the best 60 Hz or 50 Hz line noise 
rejection available in any hand-held DMM. 

The simple front panel layout makes the DMM 
easy to use. A comprehensive owner's manual 
Clearly explains the unit’s operation, and typical 
measurement techniques are covered so you 
can get the most out of your DMM. 


8024B 


Designed with the field serice technician in 
mind, this instrument provides a unique combi- 
nation of functions that reduces the number of 
tools needed for on-location repairs. Tempera- 
ture capability (use any K thermocouple), 
peakhold (measure motor starting currents or 
line transients), and a logic level indicator in 
combination with features more commonly found 
on DMMs will make this multimeter an integral 
part of any customer service tool kit. 

The 8024B, like all Fluke handheld DMMs, will 
withstand the rigors of field service. It is used 
around the world by people who demand excep- 
tional performance, reliability, and ruggedness. 


Peak-Hold 


This function works for dc or ac voltage or 
current measurements and is for capturing tran- 
sient dc peaks or ac surges. For dc, the most 
positive value will be displayed on the LCD, and 
peaks typically as short as 5 ms are captured. 
Average-sensing, rms-indicating techniques are 
used for ac for transients as short as 150 ms for 
48 to 450 Hz waveforms. The decay rate of the 
display is less than one digit per second. 

This feature is especially useful for measuring 
voltage pulses in electro-mechanical equipment 
or surge currents in electric motors. Currents as 
high as 1000 amps may be measured using the 
optional current probe 80i-1010 clamp-on ac/dc 
current probe. 


Temperature 


The 8024B directly displays temperature (in 
degrees Celsius) when used with optional 
K-type thermocouples. The input of the 8024B 
has a temperature-compensated reference junc- 
tion. 

Temperatures from -20°C to +1265°C can be 
measured depending on which of the following 
K-type thermocouples are used: the Y8102 is a 
sheathed probe, good to +925°C, for liquid 
immersion or penetration measurements; the 
Y8103 is a bead thermocouple, good to +260°C, 
for air or gas temperature measurements. The 
Y8104 is a termination kit for attaching any 
K-type thermocouple to the 8024B. 

Now you can measure component heat rise, 
motor temperatures, heating and cooling equip- 
ment, etc. 

Fluke’s high-resolution semiconductor tempera- 
ture probe, the 80T-150U, will also work with the 
8024B as well as all other Fluke DMMs. It has 
better resolution and accuracy but covers a 
smaller temperature range (to +150°C or +302°F). 
The 80T-150U is suited for surface, air, and 
some liquid immersions. 


Logic Level Detection 

This function serves the same purpose as an 
oscilloscope or logic probe in detecting level 
transitions that last 50 microseconds or longer. 
A pulse stretcher is used to detect low-duty 
cycle pulses . 

TONE TT) 1») DD) DD) 
me [~ eee 


TYPICAL 
INPUT 
SIGNALS 


8026B & 8020B 


Both the 8026B and 8020B provide features 
that make them ideal for troubleshooting relays, 
cables, switches, and for locating intermittent 
shorts and opens. The 8026B and 8020B offer 
capabilities that allow you to check leakage 
current of diodes, cable insulation, connectors, 
printed circuit boards, etc. 

The 8026B and 8020B are equipped with ex- 
tensive internal protection against overloads, 
transients to 6 kV, or operator errors. The current 
input is protected with two in-series fuses —2A/ 
250V and 3A/600V. In normal overload situ- 
ations, only the common 2A/250V fuse will blow. 
The 3A/600V fuse will blow when accidentally 
attached to a source of more than 250 volts —like 
a 480-volt power line. Over 20% of the compo- 
nents are devoted exclusively to overload pro- 
tection. 


True RMS 


Most ac meters are accurate only when meas- 
uring sinewaves. In modern electronic and elec- 
trical equipment, however, measurement errors 
on the order of 20% or more may result from 
radically non-sinusoidal waveforms such as 
squarewaves, pulses, or the outputs from silicon 
controlled rectifiers. True-rms sensing circuits 
such as found in the 8026B prevent such errors. 
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Handheld Multimeters 


8020B, 8021B, 8024B & 8026B (B-Series) 


Specifications 


B-Series* 


Mies | 8021B 8020B 8024B 8026B 
DC Voltage 


Accuracy* 


200 mV, 2V 20V, 200V, 1000V ranges 
Highest resolution 100 nV on 200 mV range. 

8021B 8020B 8024B 
0.25% +1 0.1% + 1 0.1% +1 


200mV,2V,20V,200V, 1000V ranges 
Highest resolution 100 nV on 299 mV range 0.1% + 1 


1000V dc or peak ac on all ranges except 200 mV (15 
sec. max. above 300V dc or rms). (6 kV, 10 usec 
pulses, maximum 5 pulses/sec.) 


Input Impedance 10 MQ 10 mQ 
[NMRR =————_—_—s| 60. B (50 Hz, 60 Hz) >60 dB (50 Hz, 60 Hz) 


CMRR 
(kQ unbalance) >100 dB at de 50 Hz, 60 Hz >100 dB at de 50 Hz, 60 Hz 


Overload Protection | 1000V dc or peak ac on all ranges except 200 mV (15 sec. max. above 300V dc 


orrms). 6 kV, 10 usec pulses, maximum 5 pulses/sec.) 


AC Voltage 
Accuracy* 8021B 8020B/8024B >5% of range 
Range 45 Hz to 450 Hz 45 Hz to 1 kHz to 2 kHz to 5 kHz Range 45Hz-1kHz to2kHz to5kHz to10 kHz 
200 mV 1.0% +3 0.75% +2 1.5% +3 5% +5 200 mV —0.5%+2 0.5%+2 0.5%+2 2%+3 
2V 1.0% +3 0.75% +2 1.5% +3 5% +5 2vV 0.5%+2 0.5%+2 1%+3 2%+3 
20V 1.0% +3 0.75% +2 1.5% +3 5% +5 20V 0.5%+2 0.5%+2 1%+3 2%+3 
200V 1.0% +3 0.75% +2 1.5% +3 —_ 200V 0.5%+2 1%+2 _— — 
750 V 1.0% +3 1.0 %+2 — — 750V 0.5%+2 — — — 
Overload Protection | 750V ac, 100V dc on all range except 200 mV 750V ac, 100V dc on all range except 200 mV 
(15 sec. max. above 300V rms) (15 sec. max. above 300V rms) 


10 MQ (<100 pF) 
<60 dB (50 Hz, 60 Hz) 


Input Impedance 10 MQ (<100 pF) 


CMRR <60 dB (50 Hz, 60 Hz) 
: (1kQ unbalance) 


Crest Factor: Does not apply 
Conversion Type Average sensing, calibrated to tread rms of sine wave. 


Current 


ittorsat 


True rms ac coupled 


Highest resolution 1 uA on 2 mA range Highest resolution 1 uA on 2 mA range 
Range 8021B 8020B 8024B 
2 mA, 20 mA,200 mA, 0.75% + 1 0.75% + 1 0.75% +1 


2000 mA ranges 


Accuracy (dc)* 


2 ma, 20 mA, 200 mA, 0.75% + 1 


2000 mA ranges 


Accuracy (ac)* 2 mA (45-450 Hz) 3.0% +3 3.0% +2 4.0% +2 Range 45 Hz-450 Hz* to 1 kHz* 
20 mA, 200 mA, 2000 mA 2mA 3.0% +2 = 

(45-450 Hz) 2.0% +3 1.5% +2 1.5% +2 20 mA 1.5% +2 1.5% +2 

(to 1 kHz) os 1.5% +2 1.5% +2 200 mA 1.5% +2 1.5% +2 

2000 mA 1.5% +2 1.5% +2 


Overload Protection | 2A/250V fuse in series with 3A/600V fuse 2A/250V fuse in series with 3A/600V fuse 
Burden Voltage <0.3V all ranges (<0.9V on 2000 mA) <0.3V all ranges (<0.9V on 2000 mA) 


“True RMS ac coupled 
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Handheld Multimeters 


8020B, 8021B, 8024B & 8026B (B-Series) 


Specifications, continued 


Resistance Conductance 


Range 8021B 8020B 8024B 
2002 0.3% +3 0.2% +3 0.2% +3 
2 kQ to 200 kQ 0.2% +1 0.1% +1 0.1% +1 


Range 
200Q 0.2% +3 
2 kQ to 200 kQ 0.1% +3 


Accuracy 


2000 kQ 2.0% + 1 2.0% +1 0.15% + 1 2000 kQ2, 20 MQ 2.0% + 1 
20 MQ 2.0% +1 2.0% + 1 2.0% +1 2mSs 0.2% + 1 
2mS == 0.2% + 1 == 200 nS 2.0% + 10 


200 nS — 2.0% + 10 2.0% + 10 
Lowest resolution 0.1Q on 200Q range 


Highest resolution on 0.1Q on 200Q range 


ie ds Moeralra <6002 <6002 <600Q <600Q 


Diode Test Use 2 kQ, 200 kQ 20 MQ range Use 2 kQ, 200 kQ 20 MQ range 
Overload Protection | 500V rms (15 sec. max. above 300V) 500V rms (15 sec. max. above 300V) 
Open Circuit Voltage | <1.5V for all ranges (3.5V on 2 kQ) <1.5V for all ranges (3.5V on 2 kQ) 


Max. CM Voltage SO0V with respect to earth ground 500V with respect to earth ground 


Display 3-1/2 digit LCD (1999 count) 3-1/2 digit LCD (1999 count) 


Temperature Operating: 0°C to 50°C. Storage: -35°C to +60°C Operating: 0°C to 50°C. Storage: -35°C to +60°C 


0 to 90% (0°C to 35°C) (0 to 80%, 2 MQ, 20 MQ and 200 nS ranges) 
0 to 70T (35°C to 50°C) 


Humidity 0 to 80% (0°C to 35°C) 0 to 70% (35°C to 50°C) 


Temperature 0.1x specified accuracy/°C applies from 0°C 
Coefficient to 18°C and from 28°C to 50°C 


Shock & Vibration Per MIL-T-28800C, Class 3 Per MIL-T-28800C, Class 3 


0.1x specified accuracy/°C applies from 0°C to 18°C and from 28°C to 50°C 


Single 9V battery 200 hours (8021B, 8020B), 100 hours (8024B) (alkaline) Single 9V battery 200 hours (alkaline) 
45 mm H x 86 mm W x 180 mm L (1.8 in HH x 3.4 in Wx 7.1 inL) Le areas Wet een | 


0.37 kg (13 02), 8021B, 8020B, 0.48 kg (17 0z), 8024B 0.37 kg (13 0z) 
Calibration 2 years for specified accuracy 1 year for specified accuracy 


Special Functions Display hold, peak hold, temperature, level detector, (8024B) 


“Accuracy specifications are +(% of reading + number of digits). Accuracy specified for temperature range of 18°C to 28°C. 


. . C90 Soft'Case vi reer te heute en eae $15 i 
Ordering Information A81 Battery Eliminator ....0....0 ccc 20 Service & support 
83RF 100mHz RF Probe ..........ccccseeeee: 55 Warranty 
Models 85RF 500 mHz RF Probe ...........cccccceees 85 _ Two-year product warranty. See page 470 for 
January 1989 prices go TK Thermocouple Module ................ 65 _ further information on warranty terms and condi- 
8020B DMM w/ 2-year warranty ........... $259 80T-150U Temperature Probe.............. 120 _ tions. 
8021B DMM w/ 2-year warranty ........... 209) :GO:K-GiHViPTObDe st aca eccetcs pe 49 
8024B DMM w/ 2-year warranty ........... 299. 80: K-40: HV. Probe eiicccdicccsacgnveccicosees 85 Available through Distributors (See page 500) 
8026B DMM w/ 2-year warranty ........... 269 Y8100 DC/AC Current Probe................ 259 
; Y8101 AC Current Probe ............c.ccee 69 
Accessories (Also see page 127) 80i-400 AC Current Probe ...........c..000.. 69 
80i-410 DC/AC Current Probe .............. 129 
¥8132 Test Lead Set 24 8OK600 AC Current Probe 119 
Y8134 Deluxe Test Lead Kit ............. Pema se Bass iSlgbe Mae ates gee acy 
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Warranty 2 years parts and labor 2 years parts and labor 


(NSN 6625-01-160-4299) 8062A 


4. 4/2 ici 8 000. ee ecoien 


True-rms ac measurements 

Fast audible/visual continuity tests 
Relative reference (offset) 

Low-power ohms all resistance ranges 
Constant-current diode test mode 
Measure resistances to 300 MQ 
True-rms ac voltages to 30 kHz 

0.05% basic de accuracy 

Self diagnostics 

UL 1244 listed 
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: 4- 1/2 sigit (20, 000 Te feSoIUROR. ; 


(NSN 6625-01-157-2246) 8060A 


True-rms ac measurements 
Fast audible/visual continuity tests 
Relative reference (offset) 


Low-power ohms all resistance ranges 


Constant-current diode test mode 
Measure resistances to 300 MQ 
True-rms ac voltages to 100 kHz 
0.04% basic de accuracy 

Self diagnostics 

UL 1244 listed 

Plus 


Frequency Counter...12 Hz to 200 kHz 


functional to 700 kHz 
dBm or relative dB measurements 
Conductance measurements 


The 8060A and 8062A 4-1/2 digit handheld 
DMMs offer more measurement capabilities than 
found in most bench/portable models. They are 
Fluke’s finest microcomputer-based handheld 
DMMs offering unique features never before 
found in a small low-cost DMM. The 8060A even 
measures frequency—from 12 Hz to more than 
200 kHz—autoranging over four ranges from 
200 Hz to 200 kHz. 

At the touch of a single button you can select V, 
Hz, and cB. 


Relative Reference 


The microcomputer lets you automatically 
subtract lead resistance when measuring ohms 
and display only the difference between a stored 
reference value and a measured value. The 
relative mode is great for measuring changes, 
especially in dB and frequency measurements. 


Overload Protected & Rugged 


The 8060A and 8062A are well-suited to the 
needs of engineers and technicians skilled in 
audio, video, telecommunication, or computer 
technology. They have rugged cases, safety 
engineered jacks and test leads, double-fused 
current inputs, and extensive overload protec- 
tion for all other functions and ranges. 


Automatic MQ Range Selection 


To keep the front panel simple, there is only 
one manually-selectable position above 200 kQ. 
When that position is used, the appropriate 
2 MQ, 20 MQ, or 300 MQ range is automatically 
selected. 


Frequency Counter 


It is easy to accurately measure the dB gain or 
loss of amplifiers, filters, attenuators, etc. with a 
DMM that has dB readout. To combine that 
feature in a handheld DMM that also measures 
frequency provides a nearly ideal test instru- 
ment for many applications. When you need the 
best in a handheld DMM, you should buy the 
8060A. It has features you won't find even in 
most bench/portable DMMs. 


True-rms AC 


Because true-rms measurements of ac yield 
accurate results on non-sinusoidal waveforms 
as well as sinewaves, the 4-1/2 digit resolution, 
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wide bandwidth, and exceptional accuracy of the 
8060A and 8062A make them a superior tool for 
exacting technical people. 


Special Functions 


Several special annunciator symbols appear 
in the display as a reminder of what mode or 
modes have been selected when pushbuttons 
A,B,C, and D are used. Only pushbuttons C and 
D and corresponding functions appear on the 
8062A. 

(A) Pushing the Hz button when in the ac 
voltage mode selects the frequency function. 
The best of four ranges (200 Hz, 2 kHz, 20 kHz, 
and 200 kHz) is then automatically selected for 
frequencies between 12 Hz and 200 kHz. Read- 
ings are updated every 1.3 seconds or less even 
for low-frequency ranges. 

(B) Pushing the dB button converts voltage 
readings to the equivalent in decibels. The read- 
ing may be relative to 1 milliwatt (dBm) and a 600 
ohm load, or they may be relative to any level 
previously stored as a “relative reference.” 

(C) This pushbutton converts resistance meas- 
urements to fast indications of continuity, either 
audibly with a beep tone or quietly by the appear- 
ance of the solid black bar across the top of the 
display. Continuity as brief as 50 microseconds 
is enough to be recognized, stored, and indi- 
cated. 

(D) When you first push the REL button it 
stores the displayed reading and subsequently 
subtracts that value from all subsequent read- 
ings for that measurement function. REL ap- 
pears in the display as a reminder until the 
8060A or 8062A is turned off or the pushbutton 
is pressed a second time. 


Specifications 


Technical Specifications 


All accuracy specifications apply for one year 
after purchase or recalibration when operated in 
a temperature of 18°C to 28°C and a relative 
humidity of up to 80%, unless otherwise noted. 


DC Voltage 

Ranges: +200 mV, +2V,+20V, +200V, +1000V, 
Resolution: 10u.V on the 200 mV range 

Input Impedance: 10 MQ on all ranges, >1000 MQ 
selectable for 200 mV and 2V ranges 
Accuracy: +(% of Rdg + Digits) 


B060A | 8062A 
200 mV, 2V 0.04% + 2* -0.05% +2 
20V, 200V, 1000V 0.05% +2 0.07% +2 


“Accuracy + (0.05 of reading + 2 digits) for > 1000 MQ 
input impedance 


Normal Mode Noise Rejection: >60 dB at 50 
Hz and 60 Hz 

Common Mode Noise Rejection: >120 dB at 
dc, 290 dB at 50 Hz and 60 Hz, with 1 kQ 
unbalance 


Overload Protection: 1000V dc, 750V rmsac(not 
to exceed a volt-hertz product of 10”) on all ranges, 
continuous except limited to 20 seconds on 
200 mV and 2V ranges 
Response Time: <1 second to rated accuracy 


AC Voltage (True-RMS, AC Coupled) 


Ranges: 200mV, 2V, 20V, 200V, 750V 
Resolution: 10uV on the 200 mV range 
Inmput Impedance: 10 MQ, <100 pF (dBm 
mode also) 

Crest Factor: Waveforms with peak/rms ratio of 
V1) t0°3:1 

Voltage Readout, 8060A: From 5% to 100% of 
Range 


Accuracy: +(% of Rdg + Digits) 
Hz Hz kHz kHz kHz _ kHz kHz 

mV +10 | +20] +40 | 100 
2V | 1% + | 0.5% 3%+ 
20V 10 +10 | +20 | +40 | 100 | 200 


200V 
750V 
Spec’d| +10 


Voltage Readout, 8062A: From 5% to 100% of 
Range 


Accuracy : +(% of Rdg + Digits) 

Hz Hz Hz kHz kHz kHz 
2V 1% 0.5% +20 +40 
200V +20 +40 


2% + 10 not Spec’d 
dBm, 6000 Reference, 8060A: From 5%to 
100% of Range (-50 to +60 dBm) 


Accuracy in dB 
Range 20 45 
Hz Hz 


Range 


1 10 30 50 100 
kHz kHz kHz kHz kHz 


10.24 mV- +0.2 +0.5 | 1.0 | +2.2 
19.99 mV 
20 mV- +0.3 |+0.65| + 


199.99V 


200V-750V 


Useful Frequency Range: -3 dB at 420 kHz at 
100% of range, 220 kHz at 5% of range, typical 
Common Mode Noise Rejection: >60 dB at 50 
Hz and 60 Hz, 1 kQ unbalance 

Overload Protection: 1000V dc or peak ac, 
750V rms ac (not to exceed a volt-hertz product 
of 10”) on all ranges, continuous, except 300V dc 
or rms ac on the 200 mV and 2V ranges for 20 
seconds maximum 

Response Time: <5 seconds to rated accuracy, 
any range 


a 
k 
A 
De) 


DC Current 


Accuracy: +(% 
Range Reso- Rdg + Digits) Burden 
lution Voltage 
2mA 0.1 pA 0.3% +2 
<0.3V 


200 mA 10pA |0.3% +2 | 0.7% +2 
2000 mA | 100 pA 
Input Protection: 2A/250V fuse in series with 


3A/600V fuse 
Response Time: <1 second to rated accuracy 


AC Current (True-RMS) 


Has dc-coupled current path, ac-coupled volt- 
age-sensing circuits 

Ranges, Resolution, Burden Voltage: Same 
as for dc current 

Accuracy, 8060A: +(% of Rdg + Digits) From 
5% to 100% of range 


range | ase | aie | sours 
0.75% 2% 
+10 +20 
Not Specified 


Accuracy, 8062A: +(% of Rdg + Digits) From 
5% to 100% of range 


fee [ste | sue | tome | sone 

3 kHz 

sh | 3 | el 

2mA 1% 0.75% 2% 2% 
+10 +10 +20 +40 

e% | 1% 3B 


20 mA 
Crest Factor: 1:1 to 3:1 
Response Time: <5 seconds to rated accuracy 


Resistance 


Ranges: 200Q, 2Q, 20 kQ, and 200 kQ manually 
selected plus 2 MQ, 20 MQ, 100 MQ, and 300 
MQ automatically selected in the MQ range 


Resolution and Accuracy 


Accuracy: +(% 
Range Resolution of Rdg + Digits) 
8060A 8062A 


2002 0.012 0.07%+2] 0.1%+2 
+ 0.02Q + 0.02Q 


0.12 
12 0.07%+2] 0.1%+2 


0.2% +2 
0.25% +3 
1%+3 


*These four autoranging MQ. ranges have a high enough 
source voltage to turn on a silicon junction. 


120 


1989 Fluke and Philips Catalog 


Handheld Multimeters 


8060A & 8062A 


Open Circuit Voltage: <2.5V all ranges, except 
<4.8V on 200Q range 

Overload Protection: 500V dc or rms ac on all 
ranges 

Response Time: <2 seconds to rated accuracy 
except <8 seconds on mQ ranges 


Continuity 


Ranges: All resistance ranges 

Threshold: For 8060A, <10% of any range used 
through 200 kQ range and <20 kQ above 200 kQ 
range. For 8062A <50% of range and nominally 
<100 kQ above 200 kQ range 

Indication: Horizontal bar in display, plus au- 
dible tone when desired 

Response Time: <50 us continuity, >200 ms 
indication 


Diode Test 


The diode test function displays the voltage-drop 
across a simiconductor junction using a 1 mA (+ 
10%) constant current supply and a 2V range. All 
resistance ranges up to and including the 200 
KQ range have less than enough source voltage 
to forward-bias a semiconductor junction, so that 
they can be used for in-circuit measurements 
Reading Accuracy: +(0.05% + 2 digits) for 
8060A, +(0.06% + 2 digits) for 8062A 
Overload Protection: 500V dc or rms ac 
Response Time: <2 seconds to rated accuracy 


Conductance (8060A only) 


Range: 200 nS (equivalent to 500 kQ) 
Resolution: 0.1 nS 

Accuracy: (0.5% of reading + 20 digits) 

_ Overload Protection: 500V dc or rms ac 


Relative Reference 


When the REL button is pushed the displayed 
reading is stored as a reference and subtracted 
from subsequent readings to indicate the amount 
of deviation. 

Accuracy: Error will not exceed the sum of the 
errors of the reference reading and subsequent 
readings 
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Ranges: 200 Hz, 2000Hz,20 kHz, and 200 kHz, 
automatically selected in the Hz mode, ac volt- 
age function. Measures down to 12 Hz. Will 
measure to 700 kHz in Extended Frequency 
Mode 

Resolution: 0.005% of range, e.g., 0.01 Hz in 
200 Hz range 

Accuracy: +(0.05% of reading + 1 digit) 

Input Inpedance: Ac coupled into 10 MQ, 100 pF 
Sensitivity: For sinewaves, >10% of voltage 
range to 20 kHz, =25% of voltage range to 100 
kHz, 275% of voltage range to 200 kHz 
Response Time: <1 second above 16 Hz, <1.3 
seconds from 12.2 Hz to 16 Hz, to rated accuracy 


General Specifications 


Calibration Cycle: One-year for specified accu- 
racy 

Display: 4 1/2 digits (20,000 counts), LCD, au- 
tozero, autopolarity, low battery (BT) indicator 
Max.Common Mode Voltage: 500V dc or rms ac 
Temperature: 0°C to 50°C operating; -35°C to 
60°C non-operating 

Temperature Coefficient: <0.1 times the appli- 
cable accuracy specification per °C from 18°C to 
0°C or 28°C to 50°C 

Relative Humidity: <70% to 50°C or <80% to 
35°C but <70% when measuring reisistance 
above 20 MQ 

Shock and Vibration: Per MIL-T-28800, Class 5 
Safety: UL 1244 listed 

Power: Single 9V battery, NEDA 1604, typically 
170 hours of operation with alkaline type 

Size: 180 mm L x 86 mm Wx 45 mm H (7.1 in 
xX 3.4 in x 1.8 in) 

Weight: 0.41 kg (0.90 Ib) 

Included: Manual, TL70 test leads, 9V battery, 
operator's card, spare fuse 


Ordering Information 


Models January 1989 prices 
8060A DMM, measures frequency ........ $389 
SOGZA VO MM ie: athe ca fevcotiet cates seams 329 
Accessories (Also see page 127) 

TE20clest Lead Sete sfes fet. eieiene, 5 
TL70 Replacement Test Lead Set ......... 8 
Y8132 Test Lead Set... cesseessesees 11 
Y8134 Deluxe Test Lead Kit ................. 22 
Y8140 Test Lead Set... eeeeecsseeeeee 20 
C25 Ruggedized Soft Case .......... ee 20 
C90 Soft Carrying Case ........... cece 15 
C100 Universal Carrying Case........... Ris 30 
A81 Battery Eliminator ..................0c600 20 
S3RE WOO mrZIRFSProDe me ecseeteccee es 55 
85RF 500 mHz RF Probe..................0005 85 
80TK Termocouple Module.................... 65 
80T-150U Temperature Probe ............... 120 
80K-6 High Voltage Probe ................0 49 
80K-40 High Voltage Probe ...............0. 85 
80J-10 Current Shunt..............ccceceeeees 35 
Y8100 DC/AC Current Probe ................. 259 
Y8101 AC Current Probe ..............eee 69 
80i-400 AC Current Probe ..................... 69 
80i-410 DC/AC Current Probe ............... 129 
80i-600 AC Current Probe ..................... 119 
80i-1010 Dc/AC Current Probe. .............. 229 
80i-kW Current/Power Probe ................. 395 


Service & Support 


Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 


Available through Distributors (See page 500) 
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PM 2518 rms multimeter PHILIPS 
AS 


PM 2518 


PM 2618 rms multimeter 
saa Ae 


PHILIPS z PM 2718 rms multimeter PHILIPS 
ava 
—g 


BN | ise 


PM 2618 PM 2718 


| Series 18 Handheld Multimeters 


igh | resolution analog bargraph — 
ogic measurements to 10 MHz — 
equency measurements to 200 kHz 
Min/Max and data hoid _ 
mAs option for medical ‘applications 


1%, 0.07% and 0.04% 


These Series 18 DMMs are portable and com- 
pact, convenient for use in the laboratory or field, 
with all the performance and features expected 
of benchtop instruments. 

The range of three models allows you to select 
exactly the functions you need for your applica- 
tion and environment, from general purpose 
testing, through communications and digital 
measurements, right up to R&D. Series 18 DMMs 
offer an excellent combination of value, conven- 
ience and performance. 


High Accuracy Display 


The 4+ digit display permits fast, high resolu- 
tion measurements to be made on all functions. 
For example, 5V is measured to the nearest milli- 
volt, with an accuracy of 0.1% or better. 


AC True rms Values, Accurate up 
to 100 kHz 

The new Series 18 DMMs have a custom true 
rms converter that guarantees accurate meas- 


: accuracy with backlig 


urements on all ac signals (AC coupled). The fol- 
lowing table compares the readings given for 
various input waves for the Series 18 meters and 
standard averaging instruments 


Reading on 
new Series 18 
% error 


Reading on 
averaging meter 
% error 


750V Protection for Reliability 


With standard 750V ohms input protection on 
all except current ranges, these new meters are 
amongst the best protected handheld instru- 
ments against accidental overload. 

They can be connected to three-phase power 
supplies and the function switch can be rotated 
through the ohms range without damaging the 
meter. 

Standard de and ac voltage range is 1 kV, pro- 
tected to withstand 2.5 kV spikes, ensuring that 
these meters are not damaged in tough measur- 
ing conditions. 


Bargraph Display 

In checking signal trends or looking for peak 
values, the new Series 18 bargraph display is a 
step forward over conventional analog pointer 
systems. For example, as long as the input 
signal is increasing, the rotating bargraph moves 
to the right. When autoranging of the digital 
display value occurs, the bargraph continues to 
move to the right, always giving aclear indication 
of the signal trend, even when the signal crosses 
meter ranges. 

For accurate detection of peak values, for 
example when tuning communication equipment, 
the bargraph has a maximum resolution equiva- 
lent to 8 counts on the digital display, or 0.08% of 
an analog scale. 

For adjustment to set values, the ZERO SET 
mode of the new Series 18 meters allows the 
bargraph to function as a highly sensitive minus- 
null-plus indicator. This allows accurate analog- 
indicated settings to any value within the meter’s 
measuring range to an accuracy of 0.3%. Conti- 
nuity testing not only gives an audible warning, 
but also a visual indication on the bargraph 
display. 


Trend and Peak mode 


Increasing Trend 


Peak value 


Decreasing Trend 


-20 %rng. 
2.5 % rng. 
+ 03% rng. 
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PM 2518 rms multimeter PHILIPS 
aa A 


Pa 


eo 


MaAx,an0v: ZN MAX.1900V 


ON/OFF. * FUNCTION 


PM 2518 


PM 2518 


* AC True rms (AC coupled) 

° 750V ohms protection 

® Analog bargraph 

® Closed-case calibration 

* Relative measurements 

°* dB measurements 

* Temperature measurements 
° 0.1% de accuracy 

® 40 kHz range 


PM 2618 rms multimeter PHILIPS 


Max.apay- ZS max oc0N 


ON/OFF FUNCTION 


PM 2618 


PM 2618 


All PM 2518 features plus ... 
° 0.07% dc accuracy 

° 70 kHz AC range 

® 200 kHz counter 

® 10 MHz logic detection 

* mAs option 


PM 2718 rms multimeter PHILIPS 


—~ 
Pe 


|! . 


<5) 
2) 
be 


*.A000V 


4 


oe 
° 
Lom, 


MAX:d00V- 


ON/OFF 


PM 2718 


PM 2718 


All PM 2618 features plus ... 
* 0.04% de accuracy 

® 100 kHz ac range 

° Min/Max. measurements 
® Data capture and hold 


10 MHz LOGIC Detection (Pm 2618 
and PM 2718 only) 


Digital signal activity at speeds of more than 10 
MHz can be meaningfully indicated by the LOGIC 
function. This allows not only high, low, bad or 
pulsed logic levels to be detected, but also gives 
an indication of the duty cycle at the measured 
point. The ability to distinguish between bad 
levels and real open circuits considerably re- 
duces troubleshooting time. 

At ‘any logic’, compatibility is simply achieved 
by connecting the measuring leads to the low 
and Vcc levels in the circuit to be tested, and 
pressing the ZERO button. The thresholds for 
the LOGIC mode are then set to 25% (low) and 
75% (high) of this value, thereby covering the full 
range of logic levels — from low-power CMOS to 
industrial hardwired logic. 
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DISPLAY 


afl. 
Ann 
ST hie 


PROBE 


PROBE 


PROBE 


ii | } 
Bed =| HOLD 
———___—__—+ 


Ho. - aaa ees | 
eb Aen 
Bhiake Cette bs ee OUD ee pace 

open circuit feh # PE fp 


= Se Se 


mAs Version (PM 2618 only) 


Where milliamp second measurements are 
required, for example in medical environments, 
a special PM 2618 version allows these to be 
made in addition to any other standard functions. 
A single switch allows selection of mA, mAs 
measure or mAs zero. Measurement of pulses 
from 0.5 ms to 1 s in the range 10 uAs to 20 As 
ensures compatibility with current and future 
X-ray systems and scanners. This special ver- 
sion also includes the backlight display, with 
automatic on/off switching depending on the 
ambient light level. 


Resistance Measurements from 
Short Circuit to 100 Mohm 


Fast circuit-continuity checks are possible with 
a beeper that gives an instant warning of short- 
circuits, while resistance values from 100 mohm 
to 100 Mohm are displayed clearly and with 
optimum resolution via the autoranging. 
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Accuracy (% reading = % range) Input 


Resolution charac- Response 
| pm2sie | PM 2618 PM 2718 teristics time 


0.1 + 0.02 0.07 + 0.02 0.04 + 0.02 
0.1 + 0.02 0.07 + 0.02 0.04 + 0.02 
0.1 + 0.02 0.07 + 0.02 0.04 + 0.02 
0.1 + 0.02 0.07 + 0.02 0.04 + 0.02 
Vac 40 Hz to 3 kHz] 40 Hz to 3 kHz | 40 Hz to 3 kHz 
(ac. coupled, 0.5 + 0.1 Manual <1s 1000 Vrms 
True RMS, 3 kHz-40 kHz | 3 kHz-10 kHz | 3 kHz-100 kHz Auto <1.5s 2.5 kV spike 
crest factor 2) per kHz 0.20 +} per kHz 0.15 +] per kHz 0.1 + 
0.05 


Overload 
protection 


1000 Vrms 
2.5 kV spike 


Manual < 1s 
Auto < 1.5S 


<25 mV drop 20 mA and 
<250 mV drop} Manual <1s | 200 mA ranges 
<25 mV drop | Auto <1.5s fuse protected 
<250 mV drop 


Voltage drop 
excludes fuse 
on 20 mA and 

200 mA ranges 


0.6 + 0.1 Voltage drop | Manual <is 
40 Hz-400 Hz as Idc Auto <2 


(ac coupled 
True RMS, 40 Hz-400 Hz | 40 Hz-400 Hz 
crest factor 9) 


0.15 + 0.05 1 mA drive Open input 
0.15 + 0.05 100 pA drive | Manual <1s Voltage 3V 
0.15 + 0.05 10 pA drive Auto <3s 
0.15 + 0.05 1 pA drive 
0.3 + 0.1 100 nA drive 
5+3 10 nA drive 10s 
PM 2618 and 


20 kHz 1 Hz 0.1 + 0.01 0.1 + 0.01 <1 Vpp paaaeaiies 10 Hz lower 
200 kHz 10 Hz N.A. 0.1 + 00.1 0.1 + 0.01 sensitivity limit 
PM 2718 only 2 MQ//3pF Gate time 1s 
100Q RTD + 1000°C -20 to + 100°C} -20 to 100°C | -20 to + 100°C current probe -60°C to +200°C 
[Diode Test [| tvec [| t0ouv | 03+01 | 08+01 | 03401 | imAcive | <ts | 750vekK | | 


dB Vac -51 dB to 0.1dB(>100 mV) as Vac as Vac as Vac Referenced to as Vac as Vac 
+ 43 dB 1 dB (<100 mV) 1 mW 60002 
dB Vdc -47 dB to 0.1 dB(>10 mV) [£0.1dB(>10mV) +0.1dB(>10mV)|+0.1dB(>10mV) | Referenced to as Vdc as Vde 
+53.8 dB 1 dB (<10 mV) | +1dB(<10mV) | +1dB(<10mV) | +1dB(<10mV) 1 mW 500 1mW 500 


100 MQ 
Manual ranging 


Hz 


Easy to Read in the Dark Direct Gain and Loss 200 kHz Frequency Counter 
Where measurements have to be made under Measurements Function (PM 2618, PM 2718 only) 
poor lighting conditions, for example among tightly Measurements on amplifiers or communica- A fully automatic counter function works at 


packed equipment or in out-of-the-way areas, tions equipment frequently require the conver- frequencies from 1 Hz to 200 kHz. Read-out is 
special backlight versions of the new Series 18 _ sion of readings into dB values. This is available direct, with a scale indication showing Hz or kHz. 
DMMs have a display light that switches on with a single button operation on the Series 18, _ It is highly sensitive, making it suitable for audio 
automatically. If no new measurement is made, to aresolution of 0.1 dB andeliminating the need _ applications. 

the backlight switches off after a short period to for separate calculations. 

conserve battery life. Complete power-down of MIN/MAX Read-Out (PM 2718 only) 

the instrument takes place after 30 minutes on Relative Reference Values To monitor minimum and maximum levels in 


aed acer ite peppers eines "pre he Measurements of tolerances or component _ test set-ups, all the user has to do is connect the 
pol We ‘ea pater licttne Spnundredeiot deviations from specified values are simple with PM 2718 and leave it to measure. Minimum and 
Bouts the Series 18. A reference relative value canbe maximum readings can be recalled and dis- 
; set using the ZERO button, so the user does not _ played at any time; and maximum and minimum 
. : always have to make the measurement relative readings of low-frequency signals (+1Hz) can be 
Direct Temperature Readings to zero and calculate the deviation. Measure- Measured and read within a few seconds. 
The optional PM 9249 Platinum RTD 100 probe ments are then made automatically, relative to 
gives direct temperature readings from -60 to that reference value. Data Capture and Hold 
ilerhon.c with a resolution of 0.1°C for air, liquid or PM 2718's data capture function allows a 
Surface temperatures. measured value to be frozen on the display, 
essential when working in situations where ac- 


124 , 1989 Fluke and Philips Catalog 


Handheld Multimeters 


PM 2518, PM 2618, PM 2718 (Series 18) 


cess to the measurement point is difficult. PM 
2718 offers this as standard and it is optionally 
available on all Series 18 instruments with the 
data hold probe PM 9267. The user simply 
connects the measuring leads, waits for the 
“beeper” to confirm that the measurement has 
been acquired, and it can be read whenever it is 
needed. 


Closed-Case Calibration 


The new Series 18 DMMs are the first compact 
battery-powered units to offer closed-case cali- 
bration, a facility normally found only on much 
more expensive instruments. This facility allows 
savings in calibration time and cost and ensures 
error-free calibration. 

The instruments can be recalibrated without 
opening the case by connection of an appropri- 
ate standard and switching the unit to "CAL" 
mode. For volume users recalibration is possible 
in an automated system environment. The op- 
tional PM 9181 GPIB interface speeds calibra- 
tion by enabling these meters to be triggered, 
ranged, read and recalibrated over the IEEE 488 
standard bus. 


Specifications 


General 


Display: LCD, 12mm height with range and 
message characters 

ADC System: Delta modulation, auto-zeroing, 
11,000 counts 

Reading Rate: 2.5 measurements/s 

CMMR DC: >100 dB 

CMMR 50/60 Hz: >80 dB 

SMMR 50/60 Hz: >60 dB 

Ranging: Fully automatic except 100 MQ 
Range Selection: Auto-range up at 110% of fs; 
Auto-range down at 10% of fs; Manual ranging 
by key 

Overload: Indicated by OL on display 
Underload (dB): Indicated by UL on display 
Crest Factor Overload: Indicated by on 
display 

High Voltage 110V: Indicated by 
Max. V x Hz: 10’ 

Reference Conditions: 23°C + 2°C, RH 
20... 80%, dewpoint 28°C 


on display 


SERIES 18 AC BANDWIDTH 


no oO fF aA DN DO O 


2kHz 3kHz 
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no oO fF OA DN O O 


40 kHz 


10 kHz 20 kHz 100 kHz 


Logic Function (PM 2618 and PM 2718 

onl 

Wes test unit entered by use of ZERO key on 
meter 

Default Vcc: 3.2V (gives 0.8V and 2.4V) 
Logical 0 Level:<0.25Vcc 

Logical 1 Level:>0.75Vcc 

Threshold Resolution: +50mV 

Max. Vcc: 100V 

Min. Pulse Duration: 100 ns using 1:1 probe 
Max Frequency: 10 MHz using 1:1 probe 
Beeper Function: On/Off via FUNCTION key; 
Low tone for logical 0. High tone for logical 1; 
intermittent high tone for pulse 


Relative Measurement (using ZERO button) 


Applicable Functions: All 

Set Reference: On pushing ZERO button; last 
displayed value is used as reference 

Recall Reference: By pushing and holding ZERO 
Clear Reference: By key combination or Auto 
range selection 


BEEPER Functions 


PM 2518 and PM 2618: Dual tone selectable for 
ohms; Low <10%, high <continuity; Low <10%, 
high <1% logic; see logic function 

PM 2718: As PM 2618 plus data captured indi- 
cation 


Environmental Conditions 


Reference Temperature: 23°C + 1°C 

Rated Range of Use: 0...+45°C 

Operating Range of Use: -10...+55°C 
Storage & Transport: -40...+70°C 

Limits of Humidity for Operation: 20...80% 
Max Dew Point: +28°C 


Calibration Interval: 1 year 

Power Supply: 4 x R14 batteries or PM 9218 A 
Power Supply Adapter 

Power Consumption: /02 versions 45 mW typi- 
cal; /12 versions 180 mW typical (light on) 
Safety: Class II acc. to IEC 348/VDE 0411/UL 
1244 

Warranty Period: 1 year 

Size: 170 mm L x 55 mm W x 188 mm H (6.7 in 
L x 2.2 in W x 7.4 in H) 

Weight: 0.7 kg (1.5 Ib) 

Included with instruments: PM 9266 safety 
leads and probes, operating manual, spare fuses 
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PM 2518, PM 2618, PM 2718 (Series 18) 


Ordering Information 


Models January 1989 prices 


PM 2518/023 Standard version............... $275 
PM 2518/123 Standard version with 

backlit display rats a hac en eee 360 
PM 2618/023 Extended version ............. 329 
PM 2618/123 Extended version with 

backhtigiSplay cnt.s..cscneeres treet 409 
PM 2618/323 mAs version with 

Dacklitvdisplayie.cc-ecs--e tec ere 750 
PM 2718/023 High accuracy version ..... 379 


PM 2718/123 High accuracy version with 


backlit;displayie. s--fe kung: sates cme 459 
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Accessories (Also see page 127) 
PM 9101/01 AC/DC Current 


GUAM meeciecss seth coscevns Suan tact ee ee $495 
PM.9210'50Q HE Probes...) 259 
PM 9212 Accessory Kit for 

PM'9210 20. .cic..,eeouecaceue een ttenne Raeiees 220 
PM 9213 Low cost HF (100 MHz) 

Probe sic oer ees ereesctee sees eee 69 
PM 9215/50 10MHz Logic View 

Probe !....tii aii aacaicee aces eee aerate: 75 
PM 9218A/013 Power Supply ................ 40 
PM 9244 30A Shunt .........cceeceeeseeeeteeee 69 
PM 9245 100A AC Current 

Probe il sti ceitat ete ee eters 65 
PM 9246/03 30 kV Probe .............::c:c0e 149 
PM 9249/01 Pt 100 Temperature Probe 150 


PM 9266 /02 Pair of Safety Test Leads.. 39 
PM 9267/01 Data Hold Probe ................ 
PM 9278/02 Carrying Case .............. 75 


Service & Support 
Warranty é 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 
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Multimeter Accessories 


Fluke-Produced Accessories 


Fluke-Produced Accessory Selection Guide* 


ACCESSORIES 


8500 Series 
8840 Series 


TL20 Test Lead Set 
TL70 Test Lead Set 
Y8131 Test Lead Set 
Y8132 Test Lesd Set 
Y8133 Test Lead Set 
Y8134 Test Lead Set 
Y8140 Test Lead set 


C20 Hard Case 


C25 Soft Case 
C50 Soft Case 
C70 Holster 


C81G Holster Grey 
C81Y Holster Yellow 


C86 Hard Case 
C90 Soft Case 
C100 Hard Case 


Soft Case 
Battery Eliminator 


80T-H Touch-Hold Probe 
83RF R.F. Probe 

85RF R.F. Probe 

80TK Temp. Module 
80T-150U Temp. Probe 
80T-SP Temp. Probe 
Y8102 Temp. Probe 
Y8103 Temp. Probe 
Y8104 Temp. Termination 


80K-6 H.V. Probe 
80K-40 H.V. Probe 


Y8205 


Y8100 Current Probe 
Y8101 Current Probe 
80i-400 Current Probe 
80i-410 Current Probe 
801-600 Current Probe 
80i-1010 Current Probe 
80i-kW Current/Power Probe 


LCA-10 


Line Current 
Test Adapter 
Y9108 BNC Adapter 
Y9109 BNC Adapter 


« Means Compatible and recommended —Not compatible, not recommended, or not applicable 

(1) Y9109 Adapter required (6) Accomodates DMM with Holster *For additional accessories see page 485 (rackmounts, 
(2) On some ranges inputs must be shunted to equal (7) Compatible, 320A maximum cables, etc...) 

10 MQ (8) Requires ac option for ac current 


(9) Loose fit 


(3) Current-measuring option required or A90 (10) 1 amp resolution for ac current 


(4) Included with DMM 
(5) Feature of DMM alone 


Note: All products with a PM prefix are designed and 
manufactured by Philips. All other products are designed 
and manufactured by John Fluke Mfg. Co., Inc. 
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Philips-Produced Accessory Selection Guide 


mm Model Number | Description 
Measurement PM 9071 Banana-Banana 135 Ohm 
Cables 


PM | PM} PM | PM | PM PM 
2618 /2718)/2518 |2618|/2718 2521 
/02 | /02 | /02 i 


PM 9072 Banana-BNC 135 Ohm 
PM 9074 BNC-BNC 50 Ohm 


Adapters Adapter BNC-Banana 
Adapter Banana-BNC 
Adapter BNC-BNC 
T-Piece BNC 


Test Leads Pair of Test Leads 
Pair of Safety Test Leads 
4-Wire Test Leads 
Measuring Cable 
1:1 Passive Probe 
10:1 Passive Probe 
Hold Probe 
Hold Probe 
Logic View Probe 
HF Option 
HF Probe 

PM 9211/00 HF Probe Set (Linear) 
Accessory Set for PM 9210 
j Low cost HF Probe 
Peak Voltage Option 
Temp. Probes Temperature Probe 


Current 30A Shunt 
100A Transformer 
Power Line Power Line 
Power Line (220V) 
Carrying Cases Ever-Ready Case 


[caring case 
-. 

[Busine merece | 

[Busine erase 

[analog Oust 


HF Accessories 


PM 9292/02 BCD Output a Se 
PM 9191/02 Bus-Line Interface a 
PM 9254/02 Analog Output oa 


PM 9291/02 Bus-Line Interface 
Linearizers PM 9877 J/2 Thermocouple Module J-type 
PM 9877 K/2 Thermocouple Module K-type 


*Included in delivery  AOptional “No longer available 
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Y8131 Y8140 


Y8132 


Y8131 Test Lead Set $11 


Four-foot test leads feature exposed banana 
plugs on one end and detachable probes with 
solid pin tips and finger guards on other end. 
Compatible with Y9134 Alligator Clips. See Selec- 
tion Guide for compatible DMMs. 


Y8132 Test Lead Set $11 


Same as Y8131 except safety designed banana 
plugs are shrouded by an insulating shield. See 
Selection Guide for compatible DMMs. 


Y8140 Test Lead Set $20 


Slim, retractable, insulated, needle-point tips 
adjust to desired length. Tough, thin insulation 
extends all the way to the points to prevent 
shorting adjacent components or conductors. 
Needle points easily pierce varnish and thin 
insulation to give good electrical contact. Four- 
feet long. See Selection Guide for compatible 
DMMs. 


TL20 Test Lead Set $35 


Sixty-three inch silicon insulated test leads that 
remain flexible from -100°C to 300°C (-148°F 
to 572 °F). Leads have shrouded right-angle 
connections. Interchangeable stainless steel test 
probes and sagety alligator clips. See Selection 
Guide for compatible DMMs. 


TL70 Test Lead Set $8 


Safety-designed right angle plugs shrouded 
by insulating shield. Strain relief where wire joins 
probes 53-inches long. Compatible with AC90 
Alligator Clips. See Selection Guide for compat- 
ible DMMs. 


Y8133 Test Lead Kit $22 


Y8133 includes a black and a red insulated 
wire lead each having an exposed banana plug 
on one end and a safety-designed, shrouded 
banana plug on the other. Leads have strain 
relief for long life. Also included are two insulated 
alligator clips, two spade lug tips, a spring- 
loaded hook tip, and two probes with solid metal 
pin tips, finger guards, and pouch. Any of the 
clips, tips, and probes may be plugged onto the 
shrouded banana plug on either wire lead. See 
Selection Guide for compatible DMMs. 


Y8134 Test Lead Kit (Shown) $22 


Same as Y8133 Test Lead Kit except banana 
plugs are shrouded by an insulating shield on 
both ends of each lead. See Selection Guide for 
compatible DMMs. 


Y9134 Y9104 


Y9134 Alligator Clips $17 


Package of ten insulated alligator clips with 
banana jack. Five red and five black. For Y8131 
through Y8134. 


Y9104 Alligator Clips $12 


Package of six black slip-on insulated alligator 
clips for ground connections. Compatible with 
pin-tip size probes except TL70. 


AC70 Alligator Clips $5 


Package of four slip-on, insulated alligator 
clips. Two red and two black. Compatible with 
TL70 or other pin-tip size probes. 


Y8205 Soft Carrying Case 


A soft vinyl plastic case designed for the 
storage and transport of either an 8000A, 8010A, 
8012A, 8050A, 2165A, 2166A, 2168A, 2175A, 
2176A, or 8600A DMM. A separate storage 
compartment is provided for test leads and other 
compact accessories. 


$35 


re a a 
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C25 Soft Carrying Case $16 


Thickly padded vinyl with tough exterior and 
interior and heavy-duty water resistant zipper. 
Holds DMM and test leads. Includes combina- 
tion belt loop/carrying strap and two storage 
pockets. For Fluke 25/27 and 8025A. Also 
accomodates small accessories and Fluke 21, 
23, 73, 75, 77 Meters in C70 holster. 


C50 Soft Carrying Case $13 


Asoft, zippered vinyl case for Fluke 21, 23, 73, 
75, 77 Multimeters when not in C70 Holster. 
Includes pocket for test leads. Use C25 with 
holster. 


C90 Soft Carrying Case 


Constructed of double-wall, fabric-backed vi- 
nyl with padded interior and zippered closure for 
complete protection. Inside pocket holds test 


$13 
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leads and operator’s instruction card. Carrying 
strap doubles as belt loop holder. Accommo- 
dates 20 and 70 Series DMMs in C70 Holster. 
For all Fluke handhelds except 25 and 27 DMMs. 


C20 Hard Carrying Case $20 


The C20 is a heavy duty hard case made of 
shock resistant polypropylene. A carrying handle, 
operator’s guide decal, and storage compart- 
ment for test leads and other small items is 
included. The cover is secured by two latches 
that also latch the case top to the back of the case 
for convenient storage and to form a tilt-up stand. 
For Fluke 25/27 and included with Fluke 8025A. 


C86 Hard Carrying Case $20 


The Model C86 Carrying Case is a molded 
polyethylene container designed for either an 
8010A, 8012A, 8000A, 8050A, or 8600A DMM. 
This rugged case provides the DMM with maxi- 
mum protection against rough handling and 
adverse weather conditions. A separate storage 
compartment is provided for test leads and other 
compact accessories. 


C100 Hard Carrying Case $30 


A tough, polypropylene case that provides 
protection against rough handling and bad 
weather. Will also hold 80i-600, 80i-400 or Y8101 
Current Probes and smaller accessories. Re- 
sembles C86. See Selection Guide for compat- 
ible Handheld Multimeters. 


C70 Multipurpose Holster $10 


The C70 is for Fluke 21, 73 and 75 Multimeters 
and is included with the Fluke 23 and 77 models. 
It is made of a tough semiflexible plastic that 
snaps over the instrument to absorb shocks and 
protect the meter from rough handling. The hol- 
ster also doubles as a tilt stand and includes a 
belt clip. Holster stores test leads and probes. 
Probes may be snapped into holster so only one 
hand is needed to hold both the meter and probe 
tip in contact with test point. 
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C81Y /C81G 


C81G/C81Y $14 


The C81G and C81Y fit Fluke 80 series mul- 
timeters. Yellow version (C81Y) is included with 
multimeter. Gray version (C81G) is optional. 
Made from durable semiflexible plastic, the C81 
holster snaps in place around the multimeter to 
protect it form rough handling. Flexible rear 
stand/bail has multiple uses including tilt stand, 
belt loop, pipe hook etc... Holster stores test 
leads and probes. Probes may be snapped into 
holster so only one hand is needed to hold both 
the meter and probe tip in contact with test 
point. 


A81 Battery Eliminator 


The A81 provides line operation for DMMs 
without discharging their disposable batteries. 
Available in three line voltage versions. Specify 
version desired. See Selection Guide for com- 
patible DMMs. 


$20 


A81-115 115V input (U.S. plug) 
A81-230 230V input (European plug) 
A81-100 100V input (U.S. plug) 


80T-H Touch-Hold Probe $59 


The 80T-H is a direct signal-through test probe 
with a touch and hold feature. Touch-and-hold 
allows voltage or resistance readings to be held 
on a digital multimeter display following contact 
of the probe tip with the test point. Operator can 
devote full attention to manipulating the probe 
until the measurement is complete, then remove 
the probe and observe the reading on the DMM. 
Activation of a pushbutton on the probe causes 
the DMM to hold the last number displayed until 
the pushbutton is released. Works with 8010A, 
8012A, 8050A only. 


Voltage Rating: 

Tip to Common: 1000V dc or peak ac maximum 
Common to Ground: 60V dc or 42V peak ac 
maximum 

Input Capacitance: 150 pF maximum 

Lead Resistance: 0.58Q maximum 


83RF-100 kHz to 100 MHz 
85RF-100 kHz to 500 MHz 


83RF High Frequency Probe $55 


The 83RF converts a 10 megohm input resis- 
tance dc voltmeter into a high frequency, 100 
kHz to 100 MHz, ac voltmeter. Conversion from 
ac to dc is on a one-to-one basis over a range of 
0.25 to 30V rms. The probe’s dc output is 
calibrated to be equivalent to the rms value of a 
sinewave input. 

AC-to-DC Ratio: 1:1 
Ratio Accuracy: +1 dB above 1V; +1.5 dB 
below 1V (at 1 MHz with 10 MQ load) 


Frequency Response: +1 dB 100 kHz to 100 
MHz (relative to 1 MHz) 

Extended Frequency Response: Relative read 
ings from 20 kHz to 250 MHz 

Response: Responds to peak value of input; 
calibrated to read rms value of a sinewave 
Voltage Range: 0.25 to 30V rms 

Maximum Input Voltage: 30V rms, 200V dc 
Input Capacitance: Approximately 3 pF 


85RF High Frequency Probe $85 


The 85RF is designed to convert a 10 megohm 
input resistance dc voltmeter into a high fre- 
quency, 100 kHz to 500 MHz, ac voltmeter. Ac to 
dc conversion ratio is one-to-one over a range of 
0.25 to 30V rms. The probes dc output is cali- 
brated to the rms value of a sinewave input. 
AC-to-DC Ratio: 1:1 
Ratio Accuracy: +0.5 dB above 0.5V (at 1 MHz 
with 10 MQ load) +1 dB below 0.5V 
Frequency Response: +0.5 dB 100 kHz to 100 
MHz; +1.0 dB 100 MHz to 200 MHz;* +3.0 dB 200 
MHz to 500 MHz* (relative to 1 MHz) 
Extended Frequency Response: Relative read 
ings from 20 kHz to 700 MHz 
Response: Responds to peak value of input; 
calibrated to read rms value of a sinewave 
Voltage Range: 0.25 to 30V rms 
Maximum Input Voltage: 30V rms, 200V dc 
Input Capacitance: Approximately 3 pF 
*Referred to high and low inputs at probe tip 


80T-150U 


80T-150U Temperature Probe $120 


The 80T-150 is a universal temperature probe 
designed to provide virtually all DMMs with 
temperature measuring capability. Intended for 
air, surface, and non-corrosive liquids, the probe 
provides direct temperature conversion of 1 mV 
dc per degree. A three-position switch on the unit 
acts as a power switch and is used for selecting 
Celsius or Fahrenheit scaling for the output. In 
addition, the OFF position of the power switch 
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allows the battery condition to be determined via 
the external DMM. Operating power for the 80T- 
150U is derived from a standard 9 volt battery. 
Typically, the battery provides more than 1600 
hours of continuous operation before replace- 
ment is necessary. An outstanding feature of 
particular importance to electronically-oriented 
users is the probe’s ability to stand off voltages 
to 350V dc or peak ac. This allows voltages to be 
present on devices whose temperature is being 
measured. Resolution is 0.1° on the 200 mV 
range of a 3-digit DMM. Most accurate DMM 
temperature probe System. 


Temperature Range: -50°C to +150°C or -58°F 
to +302°F, cable 70°C maximum 
Celsius-Fahrenheit Selection: Switch selected 
Sensitivity: 1 mV per °C or °F 

Resolution: 0.1°C or 0.1°F recommended 
maximum 

Ambient Temperature Range for Unit: 0°C to 
+50°C 

Relative Humidity: 90%, non-condensing from 
0°C to 35°C 

Accuracy: (Including nominal 0.25% voltmeter 
error, in +15°C to +35°C ambient) 

+1°C (1.8°F) 0°C to 100°C, decreasing linearly to 
+3°C (5.4°F) at -50°C and +150°C 


80T-SP Type K Surface 
Thermocouple 


For use with 8024A and 8024B for measuring 
the temperature of flat or slightly convex sur- 
faces. 


$95 


Time Constant: 4 seconds typical on metal sur- 
face; 15 seconds max for a 260°C change 
Range: 0°C to 260°C, handle and cable 105°C 
maximum 

Accuracy: +2.2°C from 0°C to 260°C (with re- 
spect to NBS thermocouple tables). Also de- 
pends on good contact between the tip and the 
surface to be measured. 

Probe Diameter: 12.5 mm (.5 in) 

Probe Length: 9.4 cm (3.75 in) 

Conductor Length: 1.12m (48 in) 
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Y8102 Type K Thermocouple 
Probe $62 


Designed for use with Fluke 8024A and 8024B 
Digital Voltmeter. Sheath material is Inconel, 
especially good for liquid immersion measure- 
ments. 


Time Constant: 10 seconds, for air at room 
temperature and one atmosphere of pressure 
moving 65 feet per second 

Temperature Range: 0°C to 926°C (32°F to 
1700°F) 

Accuracy: +2.2°C from 0°C to 276.7°C and 
+0.75% of reading from 276.7°C to 926°C 
Probe Diameter: 3.18 mm (0.125 inch) 

Probe Length: 15.2 cm (6 inches) 

Conductor Length: 1.12 meters (48 inches) 


Y8103 Type K Bead 
Thermocouple 

For use with 8024A and 8024B in any applica- 
tion except liquid immersion or penetration. 


Exposed tip provides fast response. Teflon insu- 
lation. Four feet. 


$26 


Time Constant: 2 seconds, for air at room 
temperature and one atmosphere of pressure 
moving 65 feet per second 

Temperature Range: 0°C to +260°C (32°F to 
+500°F) 

Accuracy: +2.2°C from 0°C to +260°C 
Useable Range: To -40°C (-40°F) 


Y8104 Thermocouple 
Termination $11 


The Model Y8104 Thermocouple Termination 
provides isothermal termination for any Type K 
thermocouple wire connected to 8024A and 
8024B. The isothermal nature of the Y8104 
ensures that there is no temperature difference 
between the junctions created by the instrument 
and the connection of the thermocouple to the 
terminals. Maximum wire size is #14 AWG. 


80TK Thermocouple Module $65 


The Fluke 80TK Thermocouple Module is a low 
cost temperature measurement accessory de- 
signed to work with any digital multimeter. It 
converts the microvolt output from a “K” type 
thermocouple into a 1 millivolt per degree signal. 

The on-off switch allows selection of degrees 
“C” or “F” output scaling. Input is via a “mini” 
thermocouple connector, with provision inside 
for hardwiring. A bead thermocouple, with 
miniconnector attached, is included with the 
80TK. Immersion probes and surface probes are 
also available, as are additional bead probes. 

The output of the 80TK may be read on any 
DMM having 10 Mohm or greater input imped- 
ance and a 3-digit display. It is powered by a 
standard 9V battery, with a typical operating life 
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of 1600 hours. Battery condition can be checked 
on the DMM with battery test instructions printed 
on the 80TK. 


Measurement Range: -50°C to 1000°C (-58°F 
to 1832°F) 

Ambient Operating Range: 0°C to 50°C, 32°F 
to 122°F 

Accuracy: 


350°C to 500°C 1.75% +2°C 
665°F to 932°F 1.75% +3.6°F 
500°C to 1000°C 2.0%+2°C 

933°F to 1832°F 2.0%+3.6°F 


-50°C to -20°C 2.5% +2°C 
-58°F to -5.8°F 2.5+3.6°F 
-20°C to 350°C 0.5% +2°C 
-4°F to 662°F 0.5% +3.6°F 


80PK-1 K-Type Bead Probe $12 


Accuracy: (with respect to NBS tables): +1.1°C 
(2.0°F) over the range of 0°C to 260°C (32°F to 
500°F). Typically within 1.1°C of NBS tables 
over the range of -40°C to 0°C (-40°F to 32°F) 
Restrictions: Must be used in Teflon-compat- 
ible environments and is not suitable for liquid 
immersion. The 260°C (500°F) continuous tem- 
perature rating is primarily determined by the 
Teflon insulation. 


80PK-2A 


80PK-2A K-Type Immersion 
Probe 
Accuracy: (with respect to NBS tables) 


$36 


-196°C to -110°C (-320°F to -166°F) | +4% of Rdg 
+4.4°C (4°F) 
+2.2°C (2°F) 


+.0.4% of Rdg 


-110°C to -40°C (-166°F to -40°F) 
=40°C to 275°C (-40°F to 527°F) 
275°C to 1090°C (559°F to 1922°F) 


Restrictions: The sheath material of the 80PK- 
2A is Inconel. It should not be used in the 
presence of sulfur above 537°C (1000°F). 
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80PK-3 K-Type Surface Probe $69 


Accuracy: (with respect to NBS tables): +1.1°C 
(2.0°F) over the range of -28°C to +260°C 
(-18.4°F to 500°F) 

Restrictions: The 260°C continuous tempera- 
ture rating is primarily determined by the Teflon 
support piece. The Teflon insulation should not 
be exposed to temperatures exceeding 260°C 
(500°F) nor to open flame, since this can cause 
release of toxic material. 


80PK-4A 


80PK-4A K-Type Air Probe 
Accuracy: (with respect to NBS tables) 


$49 


-196°C to -110°C (-320°F to -166°F) 
-110°C to -40°C (-166°F to -40°F) 
-40°C to 275°C (-40°F to 527°F) 
275°C to 816°C (559°F to 1598°F) 


+2% of Rdg 

+2.2°C (4°F) 
+1.1°C (2°F) 
+0.4% of Rdg 


Restrictions: The 304 stainless steel baffle 
should not be exposed to halides or sulfides. 


80PK-5 K-Type Piercing Probe $36 
Accuracy: (with respect to NBS tables) 


-196°C to -110°C (-320°F to -166°F) 
-110°C to -40°C (-166°F to -40°F) 
-40°C to 275°C (-40°F to 527°F) 
275°C to 816°C (559°F to 1500°F) 


+2% of Rdg 

+2.2°C (4°F) 
asl GME =) 
+0.4% of Rdg 


Restrictions: The sheath material of the 80PK- 
5 is 316 stainless steel. It should not be exposed 
to halides or sulfides. 


80PK-6A K-Type Exposed 
Junction Probe 
Accuracy: (with respect to NBS tables) 


$43 


-196°C to -110°C (-320°F to -166°F) 
-110°C to -40°C (-166°F to -40°F) 
-40°C to 275°C (-40°F to 527°F) 
275°C to 870°C (559°F to 1598°F) 


+2% of Rdg 
+2.2°C (4°F) 
+1.1°C (2°F) 
+0.4% of Rdg 


Restrictions: The sheath material is 304 stain- 
less steel. It should not be exposed to halides or 
sulfides. 'In addition, the probe should not be 
used in reducing atmospheres or a vacuum.* 
“Because of the open access to the inside of the 
sheath via the exposed bead, the probe must not be 
immersed in liquid or saturated vapor. Immersion of 
the probe in liquid or saturated vapor could result in 
“wicking” of the substance, and possible corrosion. 
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80CJ-M Male Mini Connector $7 


Package of two male black mini-connectors (20 
guage max.) for use with Fluke 50 Series. Iso- 
thermal screw terminals for attachment of J- 
type thermocouple wire. 


80CK-M Male Mini-Connector $7 


Package of two male mini-connectors for use 
with Fluke 80TK or Fluke 50 Series. Isothermal 
screw terminals for attachment of K-type thermo- 
couple wire. 


Fuses 


Fuse-2A 2A/250V fuse, 5 ea. 

Fuse-3A 3A/600V fuse, 1 ea. 

Fuse-20A 20A/600V fuse, 1 ea. 

Fuse-630 mA 630 mA/250V sanc-filled, 5 ea 
These fuses are provided to ensure proper 

protection for Fluke DMMs. These are the only 

fuses that should be used. 


LCA-10 Line Current 
Test Adapter $13 


The LCA-10 Line Current Test Adapter is a 
low-cost multimeter accessory that allows you to 
quickly and accurately measure the amount of 
current used by 120V ac line-powered devices. 

The LCA-10 looks similar to an extension cord 
except that one end has Fluke-compatible safe 
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ty-designed shrouded banana plugs. These plugs 
connect the LCA-10 to the high current input 
(typically 10A) of your multimeter. Inserting the 
banana plugs into the multimeter places the 
120V ac live wire in series with the multimeter 
current shunt. The other end of the cord plugs 
into a 120V ac receptacle. The device being 
measured plugs into the LCA-10 receptacle. 


Plug and Receptacle: U.S. NEMA 5-15 com- 
patible (3 wire, straight blade, 15A, 125V ac) 
Output Connections: Safety-designed 
shrouded banana plugs 

Maximum Current: 10A ac continuous, 20A ac 
for 30 seconds 

Wire: 5 feet of 16 gauge SUT 


80K-6 High Voltage Probe $49 


The 80K-6 extends the voltage measuring 
capability of an ac/dc voltmeter up to 6000 volts. 
A 1000:1 voltage divider provides a high input 
impedance. High accuracy is provided when the 
divider is used with a voltmeter having a 10 MQ 
input impedance. A molded plastic body houses 
the divider and protects user from voltage being 
measured. 


Voltage Range: 0 to 6 kV, dc or peak ac 
Input Impedance: 75 MQ, nominal 

Division Ratio: 1000:1 

Accuracy: 

DC to 500 Hz: +1% 

500 Hz to 1 kHz: +2% 

Above 1 kHz: Output reading falls; typically, 
-30% at 10 kHz 

DVM Compatibility: The 80K-6 achieves rated 
accuracy when used with an ac/dc voltmeter 
having 0.25% accuracy, or better, and an input 
impedance of 10 MQ +10%. 

Caution: These probes are not intended for 
electric utility applications in which high voltage 
is also accompanied by high energy. They are 
also not intended for use on 3 phase line-to-line 
measurements. Rather, they are intended for 
use in lower energy applications such as televi- 
sion and CRT troubleshooting. 


80K-40 


80K-40 High Voltage Probe $85 


The Model 80K-40 is a high voltage accessory 
probe designed to extend the voltage measuring 
capability of an ac/dc voltmeter up to 40,000 
volts. In essence the probe is a precision 1000:1 
voltage divider formed by two matched metal- 
film resistors. The unusually high input imped- 
ance offered by these resistors minimizes circuit 
loading and optimizes measurement accuracy. 
A special plastic body houses the divider and 
provides the user with isolation and protection 
from the voltage being measured. 


Voltage Range: 1 kV to 40 kV dc or peak ac, 28 
kV rms ac 

Input Resistance: 1000 MQ 

Division Ratio: 1000:1 

DC Accuracy: +2% from 20 kV to 30 kV (cali- 
brated 1% at 25 kV); changes linearly from 2% at 
30 kV to 4% at 40 kV and from 2% at 20 kV to 4% 
at 1 kV 

AC Accuracy: +5% at 60 Hz 

DVM Compatibility: The 80K-40 achieves rated 
accuracy when used with an ac/dc voltmeter 
having 0.25% accuracy, or better, and an input 
impedance of 10 MQ +10%. 

Caution: These probes are not intended for 
electrical utility applications in which high volt- 
age is also accompanied by high energy. They 
are also not intended for use on 3 phase line-to- 
line measurements. Rather, they are intended 
for use in lower energy applications such as 
television and CRT troubleshooting. 
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Fluke-Produced Accessories 


Y8100 Clamp-on DC or 
AC Current Probe 


$259 


The Model Y8100 is a clamp-on, Hall-effect 
probe that can be used with a voltmeter, mul- 
timeter, or oscilloscope to read dc, ac, or com- 
posite (ac/dc) current measurements. The pistol 
shape allows safe, easy, one-hand operation 
when making current measurements. Two 
ranges, 20A and 200A, produce a 2V output at 
full range current. The probe battery-low indica- 
tor light lets the operator know when the battery 
voltage is too low for proper operation. 


Ranges: 20A ac or de and 200A ac or dc 
Accuracy: 

DC to 200 Hz: +2% of range 

200 Hz to 1 KHz: 1-100A add +3% of reading; 
200 Hz to 1 KHz: 2-100A add +6% of reading 
Working Voltage: Core to output; 600V dc or 
480V ac maximum. Output to ground; 42V dc or 
30V ac maximum 

Maximum Conductor Size: 1.9 cm (.75 in) 


Y8101 Clamp-on AC 
Current Probe 


$69 


The Y8101 is a small clamp-on current trans 
former designed to extend the current measur- 
ing capability of a DMM or ac current meter up to 
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150 amperes. The coil on the clamp-on core 
serves as the secondary of a 1000:1 ratio trans- 
former. The current-carrying conductor being 
measured serves as the primary. 


Current Range: 1A to 150A 

Accuracy: 

48 Hz to 440 Hz +(2.5% of reading +0.15A); 
440 Hz to 1200 Hz +(3% of reading +0.15A) 
Division Ratio: 1000:1 

Working Voltage: 300V ac rms maximum 
Maximum Conductor Size: 1.11 cm (0.43 in) 
Usable Current Range: 0.1A to 200A, 5 sec- 
onds maximum above 150A 


80i-400 


80i-400 Clamp-on AC 
Current Probe $69 


The Model 80i-400 is a clamp-on current probe 
designed to extend the current capability of an ac 
current meter to 400 amperes. Aclamp-on, 1000- 
turn coil designed into the probe allows meas- 
urements to be made without breaking the circuit 
under test. The current carrying conductor being 
measured serves as the primary. The unique 
shape of the 80i-400 jaw will accommodate a 
single 750 MCM THHN (30mm diameter) con- 
ductor or two 500 MCM THHN (25mm diameter 
each) conductors run in parallel. 


Current Range: 1A to 400A 

Accuracy: 

+(3% of reading +0.4A) 48 Hz to 440 Hz 

+(4% of reading +0.4A) 440 Hz to 1000 Hz 
Division Ratio: 1000:1 

Working Voltage: 660V ac rms maximum 
Maximum Conductor Size: 1 each 30mm (1.18 
in) or 2 each 25mm (0.98 in) 

Usable Current Range: 0.1A to 600A, 5 sec- 
onds maximum above 400A 


80:-410 


80i-410 Clamp-on DC/AC 
Current Probe $129 


The Model 80i-410 ac/dc current probe 
extends the ac or dc capacity to 400 amps. 
This Hall-effect probe is relatively insensitive to 
conductor position within the jaws for good 
repeatability. Physical dimensions are identical 
to 80i-400 and will accommodate similar con- 
ductors. Out put signal 1 mV per amp. 


Specified Current Range: 5A to 400A ac or dc 
Usable Current Range: 2A to 600A ac or dc 
Accuracy: +(5% + 2.5A) de to 62 Hz 

Working Voltage: 660V rms 

Maximum Conductor Size: 1 ea 30mm (1.18 
in) or 2 ea 25mm (0.98 in) 


80i-600 Clamp-on AC 
Current Probe 


$119 


The Model 80i-600 is a clamp-on current trans- 
former designed to extend the current measur- 
ing capability of a DMM or current meter to 600 
amperes. A coil on the clamp-on transformer 
core allows measurements to be made without 
breaking the circuit under test. This coil serves 
as the secondary of a 1000:1 transformer. The 
current-carrying conductor being measured 
serves as the primary. Because of a high 
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efficiency, evenly distributed winding, wire size 
and location of the wire within the transformer 
jaws will not affect the accuracy of current 
measurements. 


Current Range: 1A to 600A 

Accuracy: 

+(2% of reading) 50 Hz to 1 kHz 

+(3% of reading) typical 30 Hz to 50 Hz or 1 kHz 
to 10 kHz 

Division Ratio: 1000:1 

Working Voltage: 750V ac rms maximum 
Maximum Conductor Size: 5 cm (2 in) 
Usable Current Range: 0.1A to 2000A, 5 sec- 
onds maximum above 600A 


80i-1010 


801-1010 Clamp-on DC/AC 
Current Probe $229 


The 80i-600 is a battery powered clamp-on 
current probe that is used with a voltmeter to 
_ measure dc currents up to 1000 amps or ac 
currents up to 700 amps. The jaws will accom- 
modate a single 750 MCM THHN or two 500 
MCM THHN conductors. A convenient 
thumbwheel ZERO control improves accuracy 
of dc currents down to 1 amp. Typical frequency 
response is -3 dB at 6 kHz. 


Specified Current Range: 1 to 1000A dc, 1 to 
700A ac 
Accuracy: (% of reading) 

ac, 48 to | ac, 62to 


1 to 100A 2%+1A | 2%+1A | 3%+1A 
10010 700A 
700 to 1000A Not specified 


Output Signal: 1 mV per amp dc or ac 
Working Voltage: 660V rms maximum 
Maximum Conductor Size: 1 each 30mm (1.18 
in) or 2 each 25 mm (0.98 in) 


80i-kW Current/Power Probe 


$395 


The 80i-kW Current/Power Probe is a battery 
powered clamp-on probe. Used with a voltmeter 
to measure dc current from 1 to 1300 amps, ac 
current form 1 to 1000 amps and ac power from 
.5 to 330kW. Includes carrying case, test leads 
and manual with instructions for measuring power 


Fluke-Produced Accessories 


and finding power factor for single phase and 
three phase circuits. Compatible with multime- 
ters that accept Fluke safety designed shrouded 
test leads. 


Basic Accuracy: 

+ (2% + 2 amps) for current 

+ (3.5% + .5kW) for power 

Jaw Size: 60 mm (2 3/8 in) x 73 mm (2 7/8) 


80J-10 Current Shunt $35 


An inexpensive, simple-to-use accessory that 
lets you measure ac or dc current using any 
sensitive voltmeter having banana jack inputs 
with a standard “ spacing. Two 5-way binding 
posts become the current input terminals. The 
precision, 0.018 shunt resistor will pass 10 
amperes continuously without overheating, or 
up to 20 am peres for one minute. Not compat- 
ible with Y8132, Y8134 or TL70 test lead sets. 
Sensitivity: 10 mV per ampere 
Shunt Resistance: 0.01 
Accuracy: +0.25%, from dc to 10 kHz, typically 
rising to 1 dB at 100 kHz 
Series Inductance: 8.3 nH 
Overload: <20A, not fused 


Rack Adapters 


See page 487 for rack mounting accessories 


Y9108 BNC-Banana Adapter $15 


BNC-to-banana adapters permit interconnec- 
tion between equipment having BNC plugs and 
equipment with double banana jacks. Caution: 
Do not use BNC Connectors for floating meas- 
urements. See page 486. 


MO00-100-714 Panel Protector $10 


Dust cover for 8000A, 8600A, 1900A, 1910A, 
1911A and 1912A. See page 486. 
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Specifications for PM 9210, PM 9211, PM 9212 and PM 9213 


Pp —‘i—CSSdE gettin | PM ozti water, [| — PMgzio — || PM9210w/PM9212 | ——PM9213—_ 


1.25 at 700 MHz 1.15 at 1 GHz Ra | 1.25 at 700 MHz Ee” 


1.15 at 1 GHz 
$69 


Frequency Range 


(With Attenutor) 


PM 9210 PM 9111/01 


PM 9211°* input Voltage: 220V (+10%) 
Line Frequency: 47...63 Hz 
Power Consumption: 3 VA 
Input Adapter: 2-Pole Universal European Can be used with PM 2534 and PM 2535 
Output Voltage (2x): 9V dc +10% Power Supply: 5V (+5%) 
Maximum Output Current: 10 mA Connector: 4 mm female banana type 


Output Voltage: 0...1V 
PM 9218A/013 Power Adapters $40 Output Protection: Short-circuit protected 
Output Resistance: 200Q 
Accuracy: +0.25% of reading +0.25% of range 
Dimensions: 118 W x 25 H x 60 mm D (4.6 x 1 
X 2.4 in) 


PM 9211 


PM 9218/013 


Provides power cord operation for PM 2518 and 
PM 2504. 


Line Voltages: 110, 220 and 240V +10% 


*Not Available in North America 
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PM 9244 AC and DC Current PM 9249/01 Temperature Probe $150 PM 9267/01 Data Hold Probe $150 
Shunt Max 31.6A $69 


PM 9244/00 PM 9249/01 
Current Ranges: 10A and 31.6A Application: Surface and liquids rd oe 
Frequency Range: DC...1 kHz Temperature Range: -60°C...200°C 
Output Voltage: 100 mV or 31.6 mV atfullrange Resolution: 0.1°C F 
Accuracy: +1% (100 mV range); +2% (31.6mV Accuracy (excl. DMM): +0.5% Maximum Input Voltage: 30 kV 
range) Connector: 5-pole DIN (180°) Attenuation: x1000 : 
Dimensions: 140 Wx 55 Hx65 mm D (5.5x 2.2 Input Impedance: 600 MQ +1% 
x 2.6 in) PM 9263/01 Data Hold Probe $85 Accuracy: +2% 


Temperature Coefficient: +200 ppm/°C 
Voltage Coefficient: +0.5 ppm/V 

Input Impedance Meter: 10 MQ, 100 MQ or 1.2 
MQ 


PM9245 AC Current Transformer $65 


Output Connectors: 2 x 4 mm banana plug 5 


PM 9278/02 Ever-ready Case = $75 
PM 9279/01 Carrying Case $139 


PM 9245 


PM 9263/01 


Range: 10...150A 
- Transfer Factor: x1000 


Accuracy: +0.5% at 50 Hz; 2% for 40 Hz...10 Maximum Input Voltage: 30V rms 


Input Resistance: 1300 


kHz : ; 
Maximum Voltage to Ground: 400V (AC or Fad HEaGMSEUREeTT pice 
DC) lee 


Storage and Transport: -25...+70°C 


. : Humidity Operating Limits: 10...80% 
PM9246/03 High Tension Probe $149 ya yimum Dew Point: 425°C Hid ge 


PM 9246 


Maximum Input Voltage: 30 kV PM 9278/02 
Attenuation: x1000 

Input Impedance: 600 MQ +1% 

Accuracy: +2% 

Temperature Coefficient: +200 ppm/°C 
Voltage Coefficient: +0.5 ppm/V 

Input Impedance Meter: 10 MQ, 100 MQ or 1.2 
MQ 


Sturdy shock resistant case with paddings on 
the inside, for shock absorption and space for 
accessories 


Output Connectors: 2 x 4 mm banana plug 
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PM 9051 Adapter BNC (m) - PM 9071 Measuring cable 135 Q PM 9264/01 4-wire test leads/clips 
banana (f) $9 banana (m) - banana (m) $35 forresistance measurements $85 


1 
fete PM 9264 


Z PM 9074 Measuring cable 50 © 
BNCIG | h. cien Oh cee MI MENA CBRESGAR s11 PM 9265/01 Shielded 3-wire test 


lead $110 


PM 9053 


PM 9074 
PM 9061 Adapter BNC (f) - 
BNC (f) $7 PM 9266/02 Set of safety test leads 


PM 9260/00 Set of test leads with with probes $39 


probes ~ $30 


PM 9061 


PM 9067 T-piece 1 x BNC (m) - 
2 x BNC (f) $13 


PM 9266/02 


PM 9260 


"BM 9067 
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PM 2193/01 19-inch rackmount $275 PM 9280/02 19-inch rackmount $175 


Height: 3E (133 mm 5.22") 
Also fits PM 2534/PM 2535 and System 21 


Height: 3/E (133 mm 5.22") 
Also fits PM 2525 


Rackmount Kit HM 9606/00 $95 


The HM 9606 rack kit is designed.for use with the PM 2534/35 family of 
DMMs. The HM 9606/00 allows mounting of one PM 6665/6/9 Counter 
plus one PM 2534/35 DMM or one Fluke model 8840/42 DMM. The 
HM 9606/00 requires 5 1/4 inches of rack space. (See page 358 for photo). 


“Not available in North America 
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System 21 Modular GPIB/IEEE-488 Switching System See page 380 
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System 21 is a modular range of switching, 
digital I/O, A/D and D/A units for GPIB-488 test 
systems. Their main application is in switching 
interconnections between the device under test 
and the instruments, controlled via the IEEE-488 
bus. 


GPIB/IEEE-488 Software 
PM 2230 Series Instrument Drivers 
See page 376 


PM 2240 TestTeam _ See page 374 


TestTeam, together with instrument drivers, is 
a software package for the PC and PS/2 which 
greatly reduces development time for GPIB 
programs, and allows the user to take full 
advantage of the features of Fluke and Philips 
instruments. 
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Analyzers 


The Philips line of logic analyzer covers a 
broad range of applications including: 

1. Low cost solutions for 8 Bit . 
microprocessors. 

2. Complete 32 bit support, including 
disassemblers for the Intel 80386, Motorola's 
68020 and others. 

3. Fast 100 Mhz x 96 channels state logic 


~ analysis to support RISC and bit slice designs. 


4. 400 Mhz or 2.5 nanosecond transistional 
timing providing long time records and high 


-- resolution. 


5. Multiple clocks to support mixed state and 
timing or multiple microprocessor designs. 

6. Complete data qualification with both 
hardware qualifiers and range recognizers. 

7. MS/DOS software to automate 
measurements and analysis for manufacturing 
applications or automated comparisons to 
design data. 

8. Local Fluke support including fast service as 
and services like: 

a. Technical support 

b. Seminars on digital testing ie 

c. Classes on how and when to use a logic ; 
analyzer 

The combination of outstanding basic. 
specifications like minimum probe bedino. 


short set up and hold times, low timing skew 3 OO 


and abundant S/W packages for post 
processing make the Philips line a sure and 


complete solution. Add to that the local Fluke > ae 


support and you'll find the best value per dollar. 
in the industry for logic analysis. ; 


introduction 653.2 es a Cage! 
400 MHz 115 Channel i 
Logic Analyzer ..........--+. een 145. 


Serial Data Pod ............... Eee 452 


100 MHz 96 Channel 


Low-cost Logic AnalyZer..............2... 153 
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Logic Analyzers 


Introduction 


Logic Analyzers: Cost-Effective 
Tools for Digital Development 


Today, there is a fast-moving trend for digital 
technology to replace analog in products in virtu- 
ally every field; from washing machines and 
other domestic appliances to professional prod- 
ucts and systems of every possible kind. Against 
this background, the right development and 
testing tools are absolutely essential in the prod- 
uct design process. It is no longer sufficient just 
to identify faults; their origins must also be lo- 
cated. 

The ideal answer to this requirement is pro- 
vided by the Philips range of logic analyzers. 

These instruments offer powerful state and 
timing analysis capabilities to locate hardware 
and software faults; and on some instruments a 
combination of the two — a valuable feature 
during the critical hardware/ software integration 
process. Philips logic analyzers offer complete 
capabilities for analysis of hardware and soft- 
ware performance; in many cases all the user’s 
problems can be handled by a single instrument. 

Careful attention has also been given to ergon- 
omic aspects of these high-performance instru- 
ments, ensuring that they are simple to use and 
easy to understand. 


Suitable for All Applications 


Philips logic analyzers are suitable for applica- 
tions at all levels, from research and develop- 
ment, production, to field service and education. 
Each model offers hoth state and timing modes 
to give the user a total logic analysis capability, 
at clock speeds of up to 400 MHz for the top-of- 
the-range PM 3570 model. 

Every type of applications is covered by the 
Philips range. Top models are the PM 3565/ 
PM 3570, two extremely advanced analyzers for 
systems-based applications, with 115 channels 
and a clock speed of up to 400 MHz, fully ready 
for 32-bit applications. The PM 3655 is a low- 
cost, full specification 100 MHz analyzer with 96 
channels. This instrument has none of the per- 
formance trade-offs between speed, width and 
memory usually associated with instruments of 
this price. 

Overviews of instrument set-up are displayed 
using a menu structure, showing at-a-glance the 
status of each measuring mode and considera- 
bly simplifying operation. 

A variety of display formats, including a wide 
range of disassemblers for specific micropro- 
cessor types, allows the user to achieve the 
optimal display format for a particular applica- 
tion. 


Note: All products with a PM prefix are designed and 
manufactured by Philips. Allother products are designed 
and manufactured by John Fluke Mfg. Co., Inc. 


Data Acquisition 


For data acquisition from the system under 
test, Philips offers a selection of compact, light- 
weight test probes which do not mechanically 
strain the connection points. These probes pres- 
ent avery high input impedance of 1 Mohm to the 
test circuit, together with a very low capacitive 
load, so that they do not interfere with its normal 
functioning. A variety of probe types are avail- 
able for easy connection to the test circuit, in- 
cluding touch, DIL clip, pin-grid, LCC (leadless 
chip carrier) or low profile. Test leads are color- 
coded for easy identification. 

Varying threshold levels enable the analyzers 
to handle different logic families, including ECL, 
TTL, MOS and CMOS. The number of input 
channels varies according to the instrument — 
the PM 3570 has 83 dedicated state channels 
and 32 timing channels; the PM 3655 has 96 
channels all available for state and timing analy- 
sis. 

Data sampling can be either synchronous for 
state analysis, or asynchronous for timing analy- 
sis. 


Data Storage 


The logic analyzer’s memory is an important 
performance factor: the memory must be large 
enough to store all parallel output data, and fast 
enough to handle the sampling rate required for 
a particular application or test system. The tran- 
sitional memory principle used on the high-per- 
formance PM 3565 and PM 3570 instruments 
greatly increases the efficiency of memory utili- 
zation, making timing windows effectively much 
wider than on conventional instruments. The 
PM 3655 has a full 2 kbytes memory available on 
each channel, irrespective of the tasks being 
performed by the instrument, including glitch 
capture. 

For state analysis, Philips PM 3565 and 
PM 3570 logic analyzers offer 1k-words of state 
analysis memory. Extensive qualification facili- 
ties optimize use of memory by enabling data 
sampling on only those system actions that actu- 
ally need to be monitored. Qualification can be 
performed on clocks, words, triggers or blocks of 
data. 


Versatile System Connection 


Philips logic analyzers are controllable via RS- 
232 and GPIB interfaces allowing convenient 
use in PC-controlled environments. In these 
cases, individual user programs can be used for 
applications like watchdog system monitoring, 
and storage and retrieval of measurement set- 
ups and data on floppy or hard disk. 


The PM-3655 not only has Centronics, RS 232 
and IEEE-488 interfaces for system operation as 
standard, but is designed with all the functional- 
ity of a PC. Operation of the logic analysis 
functions is a menu driven and as familiar as a 
PC; in addition it can operate as a full function, 
MS-DOS PC with disk storage. 


PM 3570 and PM 3565: Logic 
Analyzers for Tomorrow’s Systems 


With the PM 3570 and PM 3565 logic analyz- 
ers, Philips gives system engineers a powerful 
set of tools that meet the challenge of today’s 
leading-edge technology. With no less than 115 
channels and an extremely fast 400 MHz acqui- 
sition speed, they are ready to handle 32-bit 
development projects. With 35, 59 or 83 state 
channels, PM 3570 is a powerful and versatile 
instrument that covers most requirements for 
software testing and debugging. 

Transitional timing analysis ranges from 32 
channels at 100 MHz, 8 channels at 400 MHz or 
mixed-speed combinations. Dedicated person- 
ality adapters and family-oriented disassemblers 
provide support for 8-, 16- and 32-bit micropro- 
cessors. PM 3565 offers an entry-level configu- 
ration with up to 59 state and 16 timing channels. 


PM 3655: The Full Function 
Low-Cost Logic Analyzer 


The PM 3655 offers a full 100 MHz sampling 
rate, synchronous or asynchronous, on all 96 
channels, extremely fast for an instrument of this 
price. Moreover, using this full speed does not 
compromise performance of any other function. 
This is true of all the functions of this instrument 
— using glitch capture does not use any of the 2k 
bits of memory per channel or reduce speed; the 
PM 3655 operates at full soeed and channel 
width, with glitch capture and retains 2k bits per 
channel. 

Furthermore, it is expandable with a maximum 
of 4, 24-channel plug-in modules, allowing the 
user to specify exactly the power needed, while 
still having expandability assured. Also, opera- 
tion is based entirely on the familiar PC, with 
normal keyboard, high resolution screen and 
menu-driven operation; and it also has a sepa- 
rate bus-architecture allowing it to function as an 
MS-DOS PC without affecting logic analysis 
capabilities. 
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Keeping ahead of today’s fast-moving techno- 
logical advances demands the right develop- 
ment environment. Including the necessary tools 
to monitor every stage of the process: from the 
development and testing of hardware and soft- 
ware subsystems, right through to total-system 
integration and performance testing. 

With the PM 3565 and PM 3570 Logic Analyz- 
ers, Philips gives system engineers a powerful 
set of tools that streamline and speed the devel- 
opment process. Tools that meet the challenge 
of today’s leading-edge technology. Ready for 
32-bit development projects with no less than 
115 possible channels and ultra-fast 400 MHz 
acquisition. 


State Analysis 


Modular system upgrading for up to 115 state 
channels. 
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IEEE-488 


PM 3570 


Transitional Timing Analysis 


With a capability extending from 32 channels 
at 100 MHz up to speeds of 400 MHz, alternately 
usable as up to 32 additional state channels (for 
an unmatched total of 115 state channels). 


Combi and Time-Correlated Modes 


The photo shows time-correlated state and 
timing analysis with dual-screen display plus 32 
channels simultaneously in state and timing 
modes without the need for dual-probing. 


Performance Analysis 


To optimize the speed of your code and monitor 
execution in real time, the PM 3570 and PM 3565 
offer extensive performance analysis features. 


RS-232 


When more speed is needed, what sections of 
your code should you rewrite in assembly lan- 
guage? The PM 3570 and PM 3565 offers the 
tools to make the right choice the first time. 


Transitional Timing 


A Philips innovation that gets maximum mile- 
age out of the logic analyzer’s memory by cap- 
turing only those events that the operator wants 
to see. Transitional timing ensures that even the 
smallest pulses are captured, but without cap- 
turing the same information several times and 
wasting precious memory. For example, two 5ns 
pulses, separated in time by more than 20 min- 
utes, can easily be captured in a single acquisi- 
tion shot! 


Versatile Analyzer Configurations 


As well as the ultra-high performance, 115- 
channel PM 3570 configuration, a simpler sys- 
tem configuration is also available as the 
PM 3565. This system covers up to 59 state 
channels and 16 transitional timing channels at 
50 MHz, with four channels (also using transitional 
timing) switchable to 300 MHz. The PM 3565 
configuration is ideal for 8-bit microprocessor 
system production testing and service applica- 
tions. 


Broad Microprocessor Support 


Philips has one of today’s broadest ranges of 
dedicated subsystems for microprocessor sup- 
port. Extending right up to the latest 32-bit de- 
vices, with support for newly introduced chips 
following fast. 


Plus Fluke and Philips Worldwide 
Support 


The PM 3570's tangible benefits in perform- 
ance and technology are backed-up by renowned 
support. Based on our own know-how as a 
leading manufacturer and user of advanced 
microprocessor-oriented systems. 

That know-how enables us to provide the user 
with the most advanced tools, as well as all the 
support needed to get maximum benefit out of 
the investment. 


Conventional 

Timing 10 20 30 40 
Transitionale2>: eee ee See 
Timing 5 10 

lL Number of analyzer memory positions used 


Both transitional and conventional timing analyzers 
give the same time resolution, but a transitional analyzer 
only uses memory in case there are changes on the 
data channels. 
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PM 3565 & PM 3570. 


Softkey Simplicity 
One of PM 3570’s most significant user fea- 
tures is its softkey simplicity. Eight softkeys, 
uniquely defined by adjacent on-screen labels, 
let the user enter instructions step-by-step. 
These eight keys provide direct, easy access 
to over 300 different functions. 


Future-Oriented Concept 


PM 3570 and PM 3565 are part of a total future- 
oriented concept in logic analysis. Whatever 
application, it’s virtually certain that these instru- 
ments will match it: whether it’s state-oriented (8- 
bit, 16-bit and onwards), hardware-oriented (high- 
speed ECL), or both. 

It is possible to expand up to 115 state chan- 
nels, or 83 state channels plus 32 timing chan- 
nels running at 100, 200 and 400 MHz. 


State Analysis 


PM 3570 provides a flexible, modular state 
analysis capability with up to 83 channels; start- 
ing with a standard 35-channel configuration 
and expandable in two further 24-channel steps. 
In addition, the high-speed 32-channel timing 
module can also be switched to state analysis, 
providing a total of no less than 115 state chan- 
nels, usable for multi-channel testing applica- 
tions. 


Trigger Menu 


The operation of the triager menu function is 
illustrated by this example of a three-deep prior- 
ity interrupt on the 8085 processor. Here, WORD 
1 identifies that the INT 5.5 service routine has 
been called, WORD 2 identifies the end of the 
routine. WORD 3 identifies the start of the INT 
6.5 routine. If WORD 2 is encountered before 
WORD 3, the trigger if reset to step 1 to avoid a 
further INT 5.5 service routine. The same is true 
if WORD 4 is encountered before WORD 5, but 
the trigger is then set to step 2 to await the next 
INT 6.5 interrupt. PM 3570 is only triggered on 
WORD 6 when the full three-deep interrupt has 
occurred. That is, when INT 6.5. which is, in turn, 
interrupted by INT 7.5. 


State List With Time-Stamping 


In addition to versatile display facilities, itis also 
important to know which time intervals have 
elapsed between the consecutive states of the 
system under test. With PM 3570, it is possible 
to measure these elapsed times by time-stamp- 
ing all the required states in the state list. Time- 
stamping can be absolute, i.e. starting from a 
defined starting point (trigger word) after which 
time runs cumulatively, or relative, in which the 
elapsed time of each state is shown individually. 


STATE TRIGGER MENU 
TRIGGER ON SEQUENCE TRUE 
1. FIND WORD 1 OR 2 
IF WORD 1 THEN STEP 2 ELSE STEP ¢ 
2 FIND WORD 3 OR 4 
WORD 3 THEN STEP 3 ELSE STEP 4 
3 FIND WORD S OR 6 
IF WORD S THEN STEP 4 ELSE STEP 4 
. FIND WORD 7 DELAY * 125 STATES OF CLK O+4+2 
END. 
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State Graph Display 


The graph display plots state analyzer memory 
contents against memory addresses — often 
useful for tracking overall software flow, or in 
monitoring analog-to-digital conversion. State 
graph display and state list are tightly coupled. 
As a result, moving the cursor in the graph 
display automatically co-scrolls the state list, and 
vice versa. 

Recognition of repetitive loops or illegal mem- 
ory accesses is much quicker than in a state list. 
So placing the cursor on a specific point of 
interest in the graph display, and then switching- 
over to the state list, directly reveals that area in 
terms of system state lines. 


Compare Facilities 

The PM 3570 provides sophisticated compare 
facilities for the fast location of system faults 
such as wrongly executed branches or incorrect 
data transfers. Data patterns of interest can be 
Stored in reference memory, after which single- 
or multi-shot acquisitions of the new system data 
can be compared with the reference pattern. 

Sections of the compared memory can be 
masked off and shifted, while further qualifica- 
tion is possible on a channel-by-channel or 
sampling-clock basis. Compared results are then 
displayed, with differences high-lighted in re- 
verse video. 


Transitional Timing Analysis 


Philips’ renowned transitional timing principle 
ensures optimal utiliaztion of available memory 
capacity by capturing only status changes; in- 
Stead of conventional systems which capture 
data continuously, even when no events occur. 
PM 3570 has two separate memories; one for 
data and a second for time. If there is any change 
in one of the channels being examined between 
one sample and the next, the old data is loaded 
into the data memory, while at the same time the 
duration for which this data was valid is loaded 
into the time memory. PM 3570 therefore cap- 
tures only the important transitions, even though 
it samples at constant intervals. Use of the 
transitional timing principle therefore enables 
PM 3570 to capture even the smallest pulses, 
without wasting valuable memory by repeatedly 
capturing unchanged data. 

With a powerful, software-selectable choice of 
32 transitional timing channels at 100 MHz, 
software-switchable to 16 channels at 200 MHz, 
8 channels at 400 MHz, or combinations of 
these, PM 3570 has the capacity and versatility 
to handle every timing analysis requirement. 

For example, a number of channels can be set 
to 100 MHz, while others are set to 200 or 
400 MHz, giving a combination of these three 
sampling speeds at the same time. Working at 
200 MHz allows detection of 7 ns pulses or 
glitches on 16 channels without any problem, 
while at sampling speeds of 400 MHz, pulses 
down to 5 ns or less can be captured on 8 
channels. Powerful triggering is offered with four 
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re-usable and independent trigger words of 32 
bits each. Triggering is possible at any of the 3 
available trigger levels at speeds of up to 
400 MHz. 


32 CHAN TRIGGER MENU 
CGE CURRENT SEQUENCE: 


GB FIND WORD 1, DATA WINDOW CENTRED ON TRIGGER 


USER DEFINED 


MM FIND WORD S» DATA WINDOW CENTRED ON TRIGGER 
GB FIND vorD 1: DELAY = 40 “SEC 


MH FIND WORD 4: WAIT WHILE 
DATA WINDOW CENTRED ON T 


BB FIND WORD 1 OR 2) DATA WINDOW CENTRED ON 


WM FIND voRD 1 
FIND WORD 2+ DATA WINDOW CENTRE 
WORD rPOD 314 e-POD 234 rPOR LIA 
4 1211041 19021241 06 
2 14110000 21111000 
11111116 09900000 
S 80000000 OL114144 44 
VARIABLE FILTER = 0.10 «SEC 
—_— PREDEFINED SEGUENCES 
EIS Es es 


32 CHAN TRIGGER MENU 


+ WAIT WHILE PRESENT 
INDOW CENTRED OM TRIGGER,» END 


VORD -POD 31> POD 21> e-POD it POD OIn & FILTERING 
A (4121000 11141100 114110000 11141111 X FIXED: 26 nSEC 
2  AALLLL14 OOOOOOOO HXXXX111 106402111 K VARIABLE 


S$ 0112000 11111000 11110000 o0000001 0 FAST: 
VARIABLE FILTER = 0.10 »SEC 


10 nSEC 


CONTROL 


———-ExPaND-—_—__, DUAL 
G2 GE OS Scene 


Timing Display Facilities 

PM 3570's display facilities offer 4 available 
frames of any 16 timing channels to be displayed 
at the touch of a button for maximum user 
convenience. Of course, every timing channel 
can be preceded by a user-definable timing 
label, while a number of preset timing labels are 
also available. Timing reference measurements 
are easily carried out. All that is necessary is just 
to place the reference marker on desired edge, 
and move it to the next edge of interest. The 


measured time can then simply be read out to 5 
decimal places! An important system attribute 
here is that a settable reference veil, indicating a 
specific time interval, can be moved right along 
the timing display. This allows quick searching of 
pulses of a specific length. 

Cursor scrolling can be continuous or in dis- 
crete steps, such as edge-to-edge or page-by- 
page. The cursor can also be positioned imme- 
diately at a trigger word, as well as at the begin- 
ning or end of memory. 


Time-Correlated Mode for 
Simultaneous State and Timing 
Analysis 


As well as completely independent state and 
timing analysis sections, PM 3570 also allows 
both state and timing analysis sections to run to- 
gether. This facility is particularly valuable in the 
hardware/software integration stage of a devel- 
opment project, when it is essential to check the 
interactions of system hardware and software, 
as well as for debugging and optimizing total- 
system performance. 

In PM 3570’s Combi mode, the state section 
can trigger the timing section, or vice versa; a 
powerful tool in determining true total-system 
behavior. It is also possible for one analyzer 
section to wait in its trigger sequence for the other 
analyzer section to proceed. 

Analysis is extended even further in the se- 
lectable Time-Correlated mode in which the tim- 
ing analyzer is running in synchronism with the 
state section. In this situation, state and timing 
displays are fully cross-referenced, so both state 
and timing conditions can be examined simulta- 
neously at any specific moment in system opera- 
tion. 

The availability of a dual-screen mode allows 
both state information (disassembled if required) 
and timing waveforms to be shown simultane- 
ously but with full cross-coupling. This allows 
superfast detection of errors by searching for 
irregularities in one part of the display, for ex- 
ample timing, and studying their effect on pro- 
gram flow in the other part of the display. 
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Performance Analysis 


The PM 3570’s performance analysis mode is 
essential in the final development phase after 
functional system testing has been completed. 

Performance analysis monitors 12 sections of 
your code and presents an analysis, complete 
with graphics, as to which section code takes the 
longest time or is called most frequently. This 
tool quickly isolates where code should be opti- 
mized for faster operation 


RANGE SELECTION 


S104 S31 9 
DELAY2 7FF3 C8i 101XX6i10 10S 9 
> 


OR POSITION, + TO INSERT NEW RANGE 
#—CURSOR 10 FIELD— cory 
i ES ES 


USE - TQ RENOY: 
FIELD 


Essential in Hardware/Software 
Integration 


The task of the hardware development is to 
create hardware modules that match the elec- 
tronics specification in terms of signal timing, 
levels, fan-in and fan-out etc. An important tool 
for the hardware team is a logic timing analyzer 
that offers at least 16 channels, and with sam- 
pling speeds of up to 400 MHz for high-resolution 
analysis. 

Concurrently, the software development team 
will be writing all the code modules and linking 
them together. 


CONFIGURATION MENU 
CLKG=F DE. CiKi=f ABC... CLK2"7 


POS NEG NEG 
OC? HEX BIN 


STATE: 
FORMAT 


Logic POS POS P POS 
BASE HEX BINH BIN 


PERFORMANCE STATISTICS 
WSMPLS EXEC 
40 S.6 es 
40 1.27as 
4¢ 150 as 
40 8.72es 
40 570 us 
89 860 us 
40 11.30s 
80 1.S9es 
80 23.8as 
80 7.S0as 
40 2.97as 
40 42.5es5 
257 es 
TIME 


KEYBUF 


——— HIS TOCRAN 
a Gn Es oF Dara 


These separate activities are followed by the 
more difficult task of integrating hardware and 
software subsystems, either or both of which 
may then need further modification and testing. 
At this stage, an essential verification tool is the 
combined logic state and timing analyzer, offer- 
ing sophisticated (synchronized) state and tim- 
ing analysis, combined with full disassembly 
facilities. 
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Real finished-product software can be imple- 
mented after completion of the first working 
prototype with test software. Of course, it is 
essential to remove major system bugs, but this 
alone is not enough to ensure efficient and 
optimized system operation in accordance with 
the defined system tasks. 

For example, it may be found that overall 
system run-times aims are not met, possibly due 
to the occurrence of long wait states caused by 
bottlenecks in the execution of system routines. 


Performance analysis a 
testingarea 


IDENTIFY 


CRITICAL TASKS | — 
TO HW AND SW 


MODIFY HW 


ADAPT/TUNE SW 


HW/SW- 
performance 
not ok 


Optimizing your 3 


PERFORMANCE 
TEST 


product/system | 
performance 


RELEASE FOR 
PRODUCTION 


The diagram below shows a part of the pro- 
gram running in the system. Three routines are 
shown - A, B and C - together with an indication 
of execution time and repetition time for one of 
the routines. These execution and repetition 
times need not, of course, be constant. They can 
vary according to the level of system activity. 


Running system SW 


An 


t(exec)An 


t(rep)An 


This allows a ‘mean’ execution time to be com- 
puted, giving a first indication of routine behav- 
ior. The mean is calculated by taking the average 
values of a selectable number of measured 
samples, for example 100, of either the execu- 
tion or repetition time. Detailed measurements of 
execution/repetition periods of all 12 ranges can 
also be made, revealing important statistical 
information like minimum and maximum period 
values and standard deviations. 

PM 3570's powerful combination of perform- 
ance analysis facilities includes the following 
four operating modes: 

° Event frequency, for measurement of the rela- 
tive frequency of occurrence of a maximum of 
12 address ranges 

® Range period overview mode, for measure- 
ment of mean execution and repetition periods 
for a maximum of 12 ranges 

° Range period overview mode, for measure- 
ment of individual execution and repetition pe- 
riods for each range 

° Complement period, for measurement of the 
time during which the system is active outside 
a maximum of four address ranges 
Other special performance analysis features 

are ‘ignore’ and ‘recursive routine’ modes. lg- 

nore mode allows an ignore word to be specified, 
which causes acquisitions passed through this 
word not to be merged with existing data. Meas- 
urements subject to interrupts can then be ig- 
nored, and the number of ignored events is also 
counted. The recursive routine mode enables 
repeatedly called routines to be recognized. This 
is not normally possible with other logic analyz- 
ers, which usually assume that a routine is ended 

after recognition of the END word. Up to 255 

deep recursive routines can be recognized in 

this way, together with an indication of maximum 
and minimum values. 


GPIB/IEEE-488* Bidirectional 
Control Interface 


All logic analyzer functions are controllable at 
three distinct levels: 
® Keyboard commands: all key operations can 

be simulated from a remote host 
® Menu-level commands; complete sets of menu 

parameters can be set at once 
* Instrument-level commands; all instrument 
parameters can be set at once 

Of course, up- and downloading of instrument 
(reference) data are also possible via the IEEE- 
488 interface. 

All bus communications are handled in accor- 
dance with IEEE-488/IEC-625 protocol, while 
service requests are handled by a complete, 
built-in control activated by the logic analyzer’s 
operating system. 


RS-232-C Bidirectional Control 
Interface 


As with the IEEE-488/IEC-625 interface, all 
analyzer functions are controllable at the same 
three distinct levels of operation. Here again, up- 
and downloading of measurement (reference) 
data are also possible. All link communications 
according to the RS-232 standard are built in, 
together with a complete service request control 
system. 


RS-232-C Printer Interface 


Both the IEEE-488/IEC-625 and RS-232-C cards 
contain an additional, independent, RS-232-C 
printer interface which is provided for print dump 
output. 

Printout can be handled in a number of ways: 
* Printout listing of listed data per page 
* Printout complete data listing 
® Printout of all instrument menus 
* Printout (hard copy) of any analyzer screen on 

a dot-addressed graphics printer (dedicated to 

Epson LX80/FX80/85 graphic printer types) 


IBM PC-AT Interconnection 


Remote control.and post-processing of data 
are vital attributes in today’s research and devel- 
opment environment. These tasks can be handled 
highly effectively by connecting the PM 3570 or 
the PM 3565 to a PC or work station, thereby pro- 
viding access to powerful and versatile data 
processing and storage capabilities. 

A software communications package is avail- 
able for this purpose supports connection to the 
IBM PC and PC-AT, and compatibles. The pack- 
age runs under the computer's PC- DOS (or MS- 
DOS) operating system, and provides complete 
remote control of PM 3570 from the PC-AT plus 
file-oriented storage of settings and measure- 
ment data on floppy or hard disk. 


“The terms GPIB and IEEE-488 may be used 
interchangeably throughout this catalog. 
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Technical Specifications 

State Modules 

Input: Via PM 8821 or PM 8825 multi-lead active 
pods 

PM 8821: 4.7 MQ//6 pF 

Max. Input Voltage: -50V...+50V 

Max. Sensitivity: 250 mV threshold overdrive 
Threshold: Selectable TTL, ECL or variable per 


pod 
TTL: +1.4V 
ECL: -1.3V 


VAR: -3v...+12V in 100 mV steps 


Clocks and Qualifiers 


Three External Clocks 

Min. Repetition Time: 50 ns 

Min. Clock Pulse Width: 15 ns 

Up To Four Clock Qualifiers 

Set-Up Time: 12 ns, with respect to active clock 
edge 

Hold Time: 0 ns, with respect to active clock 
edge 


Memory 

Depth: 1023 words 

Width: 35 bits or 59 bits or 83 bits. Reference 
memory of similar size 


Triggering 

Trigger Words: 7 words of 83 bits max. 

No. of Trigger Levels: 7 

- Trigger Modes: Sequential, conditional, on- 
sequence-break 

Trigger Source: Fromstate, from timing, external 


Selective Data Acquisition 
Sections Between Trigger Words 


Sections of Words A, B With/Without Delay 
A, B Word Width: 83 bits max. 


32-Channel Timing Module 

Input: Via PM 8826 dual timing pods, 1 M22//5 pF 
Max. Input Voltage: -50V...+50V 

Max. Sensitivity: 200 mV threshold overdrive 
Threshold: Selectable TTL, ECI, or variable 
TTL: +1.4V 

ECL: -1.3V 

VAR: -3...+12V in 100 mV steps 


Clock and Qualifiers 
Clock Source: Internal, external or from state 
Channel Speed Configurations 


With Internal Clock 


32 Channels at 100 MHz: (Sample interval 10 
ns) 
16 Channels at 200 MHz: (Sample interval 5 ns) 
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8 Channels at 400 MHz: (Sample interval 2.5 
ns) Plus 22 mixed 100/200/400 MHz channel/ 
speed configurations 

Storage Mechanism Transitional 

Memory Depth: 256 to 512 x 10° samples, 1024 
to 131 x 10° samples (optional) 

Max. Recording Time: 5 min.; 22min. (optional) 
Reference Memory: Same values 

Glitch Capturing: 4.7 ns 

Max. Undetected Pulse: 4.7 ns 
Channel-to-Channel Skew: 2 ns 

Triggering: 4 independent words of 32 bits + 1 
external trigger bit 

Trigger Levels: 3, either sequential or conditional 
Trigger Source: From timing, fromstate, external 
Glitch Triggering: Via timing triggering 
Triggering Time Delay: From 0 ns to 335 ms 
Final Trigger Delay: PRE, CENTER, POST 


Channel Speed Configurations 
With External Clock 


32 Channels at 100 MHz Max: Asynchronously 
Max Memory Depth: As with internal clock 
(transitional) 

31 Channels at 50 MHz Max: Synchronously 
Clock Qualifiers: 4 

Memory Depth: 512 samples, 2048 samples 
optional 


8-Channel/50 MHz Timing Module 


Input: All inputs via PM 8825 multi-lead active pod 
Input Impedance: 1 MQ//5 pF 

Max. Input Voltage: -50V...+50V 

Max. Sensitivity: 200 mV threshold overdrive 
Threshold: TTL, ECL or variable 

TTL: + 1.4V 

ECL: - 1.3V 

VAR: - 3V to + 12V in 100 mV steps 

Clock: Internal, fixed 20 ns sampling rate 8 
channels, 50 MHz 

Storage mechanism transitional 

Memory Depth: 256 to 256 x 10° samples 
Reference Memory: Same values 

Max. Undetected Pulse: 24 ns 
Channel-to-Channel (pod) Skew: 2 ns 

Min Detectable Glitch Width: 5s on 8channels 
Triggering: On all data channels + 1 external 
trigger bit, from state 

Trigger Modes: On word, on glitch in word, on 
glitch in window 

Trigger Time Delay: From 0 ns to 20 ms 
Final Trigger Delay: From 0 to 255 transitions 


4-Channel/300 MHz + 8-Channel/50 MHz 
Timing Module 


Input: As for 8-channel/50 MHz timing module 
Clock: Selectable between 300 MHz (3.3 ns) or 
50 MHz (20 ns) 

Memory Depth: 256 to 256 x 10° samples (50 
MHz); 1536 to 128 x 10° samples (300 MHz) 
Reference Memory: Same values 

Max. Undetected Pulse: 5.5 ns 
Channel-to-Channel (pod) Skew: 2ns 


Min. Detectable Glitch Width: 5.5 ns 
Triggering: From timing, from state 
Trigger Time Delay: From 0 ns to 20 ms 
Final Trigger Delay: PRE, CENTER, POST 


RS-232-C Printer Dump Interface 


Prints alphanumeric data to any RS232-com- 
patible printer. Prints graphic data to Epson 
FX80, or compatible printer 

Format: {start bit, 7 data bits, 1 parity (E),1 stop bit 
Speed: 110, 150, 300, 600, 1200, 2400, 4800, 
9600 bits/s 


RS-232-C Control Interface 


Format and speed for RS-232 printer interface 
Modes: Load and dump with PM 4202 cassette 
drive full control with any RS232 control unit, 
(host PC) 

Control Levels: Key level, menu level, instru- 
ment level 

Data transferred can be instrument settings 
and/or reference data 

Separator: CR, NL, CRLF (default), EXT, ETB 


IEEE-488/IEC 625 Interface 


Implements SH1, AH1, T6, L4, SR1, RL1, DC1,DT1 
Control Levels: Key level, menu level, instru- 
ment level 

Data transferred can be instrument settings 
and/or reference data 

Separator: CRLF and E0l default, CR, LF, ETX,ETB 
Transfer Speed: 1 KB/s 


General Specifications 


Video Output:Composite video output stan- 
dard; 50 Hz refresh, BNC connector; 1V peak- 
to-peak into 75Q 

PowerSupply: 110, 127, 220 or 240V AC +10%; 
50/60 Hz +10% (400 Hz on request). Conforms to 
IEC 348 safety class | and ECMA 57 require- 
ments. Power Consumption 550 VA (max.) 


Ambient Temperatures 

Rated Range of Use: +5°C...+40°C 
Operating: -10°C...+55°C 

Storage and Transport: -40°C...+70°C 


Altitude 

Operating: <5,000m (16,400 ft.) 

Not Operating: <15,000m (49,200 ft.) 
Humidity 
Operating: 20%...80% RH (non-condensing) 
Not Operating: 5%...95%\ 

Electromagnetic Interference: Conforms to 
VDE 0871, Level N - 12 dB 

Recovery Time: Operates within 30 minutes 
after - 10°C soak, going into 60% RH at + 20°C 
room conditions 

Size: 237 mm H incl. feet, 450 mm W plus han- 
dle, 600 mm D incl. backstanders plus handle 
(9.3 in H incl feet, 17.7 in W plus handle, 23.6 in 
D incl backstanders plus handle 

Weight: 18 kg (39.4 Ib) approx.Operation 
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Operation 


Menus 

Upon menu selection, all parameters are en- 
tered by softkey and hex pad. User prompting 
and error messages appear on the screen. The 
menus are: 

Configuration: The organization of clocks, clock 
qualifiers, channels, thresholds and state labels, 
as well as sampling speed (timing) and polarity 
Triggering: The definition of the point at which 
data acquisition is to stop 

Selective Data Acquisition: The definition of 
which data from the data stream is to be cap- 
tured 

Compare: The definition of which data is to be 
compared in the main and reference memories 
Option: The selection of a required disassem- 
bler and parameter setting of the RS-232 printer 
interface, RS232 control interface and the IEEE 
control interface 


Performance Analysis 


Built-in as standard. Divides code (system SW) 
into max. 12 ranges, identifiable by start and end 
of word in Range Selection Menu 


Modes of Operation 


* Event frequency for occurrence of ranges; 
min. repetition time: 50 ns 

* Range period for (averaged) execution and 
repetition times with minimum and maximum 
values plus standard deviation 

® Complement period for range period of system 
activity outside max. four selectable ranges 


Special Features 


Ignore: Exclusion of exceptional/spurious events 
Continue: Recognition of recursive routines 


Data Displays 


List: Listing of state/timing captured data 
Time: Displays a waveform diagram (timing 
diagram) representing the contents of the timing 
analyzer memories 

Graph: XyY-oriented display plotting memory 
contents against address values 

Table: Tabular representation of event frequency, 
mean execution, repetition and total time period 
data (performance analysis) 

Histogram: XY-oriented bar graph representing 
event frequency, execution (mean) period, repe- 
tition (mean) period, total time and complement 
period data. Histogram of recursion depth (per- 
formance analysis) 


Data Display with Compare 

List: Irregularities between current and refer- 
ence memories are highlighted 

Time: Irregularities between current and refer- 
ence memories are underlined 
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Non-Volatile Memory Facilities 


Stores up to four user settings; last setting al- 
ways saved after power-down. Stores all avail- 
able state/timing reference data, including per- 
formance analysis results.Built-in as standard. 


Universal Disassembler Option 


Universal disassembler package with four user- 
definable dissassemblers in case no particular 
disassembler from the above table applies. Useful 
for disassembly of military CPUs, bus systems, 
etc. User can specify e.g.: 


® Disassembler name (9 characters per dissas- 
sembler name) 

® PM 3565/70 configuration incl.clocks, qualifiers 

® Translation table and mnemonics (max. 256 
per disassembler) 


Delivered as normal disaboard with one empty 
socket. All user-defined data to be stored in one 
2764 which fits in socket. Two 2764s are sup- 
plied: one empty, another with example disas- 
semblers (e.g. IEEE-488 bus). Max. 4 disassem- 
blers packs (EPROM boards) can be installed 
per instrument. 


Personality Adapters (Also see page 158) 


To allow easy target clip-on connection to 
PM 3565/70, compatible with PM 8821, PM 8825 


and PM 8826 pods. Two hard-wired types are: 


available: 

PM 8817/40: 5 pods to 40-pin DIL clip 

PM 8817/64: 8 pods to 64-pin DIL clip 
Prewired personality adapters are available for 
many microprocessor types. See list above. All 
pluggable parts of PM 8817/XX can be ordered 
separately. ~ 

PM 8816/XX: Personality housing for 

PM 8817/XX: same range as PM 8817/XX 

PM 8815/40: 40-pin DIL-clip with flat cable and 
connector (to PM 8816/XX) 

PM 8815/45: 40-pin DIL low-profile (12 mm 
height) with flat cable and connector 

(to PM 8816/XX) 

PM 8815/48: 48-pin DiL-clip with flat cable and 
connector (to PM 8816/XX) 

PM 8815/64: 64-pin DiL-clip with flat cable and 
connector (to PM 8816/XX) 

PM 8815/65: 64-pin DIL-clip low profile with flat 
cable and connector (to PM 8816/XX) 

PM 8815/68: 68-pin grid array front-end with flat 
cable and connector (to PM 8816/XX) 

PM 8815/70: 68-pin grid array front-end with flat 
cable and connector (to PM 8816/XX) 

(Intel Version) 

PM 8815/71: Pin grid to Lec converter 

PM 8815/72: 114-pin grid array front-end with 
flat cable and connector (to PM 8816/37) 

PM 8815/00: five pod noses allowing connection 
of PM 8821 /25 /26 pod to PM 8816/XX 
(personality housing) 

IBM,IBMPC,IBM-AT and PC-DOS are trademarks of 
International Business Machines Corp. MS-DOS is a 
trademark of Microsoft Corp.Ordering Information 


Ordering Information : 


Models- January 1989 prices 
PM 3565 Logic AnalyZer ...........:ccceeeee $3750 


PM 3570 Logic AnalyZer ..............:cceeee 4000 
Options 
PM 8853/60 Logic State Module 

35 chanmel/20 MHZ vores eee 3000 
PM 8853/50 Logic State Module 

24 channel/20 MHZ.<:.rs.sesee eee eee 2000 
PM 8853/70* Logic State Module 

24 chanmeli20 MiIZ 2 ese eee 2000 


PM 8853/30* High Speed Timing 

Module, 32 channels, 100/200/400 

MHz) 1/2. kB mente... eee 6000 
PM 8853/90* High Speed Timing 

Module, 32 channels, 100/200/400 

MHz, 2 kB mem: .....22::- ee eee 9000 
PM 8852/70** Logic Timing Module, 


8 channels, 50° MHz 20) teers 2500 
PM 8853/80** Logic Timing Module, 

8 channels/ 50 MHz, 4 channels/ 

300) MHZ the ccsdi ge 3500 
PM 8856/20* RS232 Control ................. 750 
PM 8856/30** RS232 Control ................ 750 
PM 8856/40* IEEE Control..................... 750 
PM 8856/50** IEEE Control .................. 750 
PM 8821 8-Channel State Probe ........... 350 
PM 8825/10 8-Channel Fast Timing/ 

State Pod ...:...0..)..c5.00c ee 500 
PM 8826* 2 x 8-Channel Dual 

Timing Pod........ twastt sequins wee eee 1000 
PM 8827* 32 Channel Single 

Probing Adapter...:...:::...:.::-coqueeneeen 500 
Accessories (Also see page 158) 

PF 8701 General Purpose Software 

Communications Package ..............00.. 200 
PM 8811 Serial Data Pod................000 1195 
PM 8819 Extension Kit ...............cceeeeee US 
PM 8819/10 54 Colored Leads .............. 75 
PM 8819/20 35 Measuring Clips 

(DIAGK) wes scree canes stealer 5 
PM 8819/30 50 Mini Clips (red).............. 15 
PM 8819/40 54 Colored Leads .............. US) 
PM 8819/50 54 Colored Leads .............. 15 
PM 8893 Protective Front Cover ............ 40 
PM 8991/04 Cart .::..:.:..00..-.<oss0sereuente 450 
DL ‘3633 Pouch ..:...:ccn:2vche.cnk ee 50 


*for PM 3570 analyzer only 
“for PM 3565 analyzer only 


Service & Support 


Warranty 

One-year warranty. (See Page 470 for further 
information on warranty terms and conditions.) 
Note: The above configurations meet North American 


power requirements. For other power options, see page 
491. 


——_—-- ess eee 
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PM 3565 & PM 3570 


Microprocessor Support 


Type Disassembler package adapter 
Motorola 6800 PM 8858/00 (M1 pack) PM 8817/10 40-pin DIL 
OS Sean Bee ree 
PM 8816/10 0-pin LCC 
PM 8858/00 (M2 pack) PM 8817/26 40-pin DIL 
6809E PM 8858/00 (M1 pack PM 8817/26 40-pin LCC 
68000, 68010 PM 8858/10 (M2 pack) PM 8817/19 64-pin DIL 
PM 8816/19 64-pin LCC 
a PM 8817/36 64-pin grid array 
: PM 8816/32 40-pin LCC 
PM 8816/37 114-pin LCC 
PM 8816/28 40-pin LCC 
PM 8816/20 40-pin LCC 
PM 8858/40 (N1 pack) 40-pin DIL 
40-pin LCC 


8035 PM 8859/40 (X pack) PM 8816/30 
8048 PM 8859/40 (X pack) PM 8817/40 40-pin DIL 


8086/8088 PM 8858/50 (N2 pack PM 8817/27 40-pin DIL 
min./max. PM 8816/27 40-pin LCC 
( 


) 
80186 PM 8858/60 (N3 pack) PM 8817/31 68-pin LCC 


PM 8817/34 68-pin grid array 
PM 8816/31 68-pin LCC 

PM 8816/34 68-pin grid array 
PM 8817/38 68-pin LCC and 


68-pin grid array 
68-pin grid array 
PM 8816/35 68-pin LCC 
PM 8817/39 68-pin LCC 


80386 PM 8858/80 (N5 pack) PM 8817/41 132-pin grid array 


Zilog Z80 PM 8859/20 (Z pack) PM 8817/22 40-pin DIL 
PM 8816/22 — 40-pin LCC 


PM 8817/35 


PM 8816/40 
PM 8817/64 64-pin DIL 
PM 8816/64 64-pin LCC 


PM 8859/10 (B pack) User selectable User selectable 
PM 8859/00 (C pack) User selectable User selectable 


"Universal disassembler package with four user-definable disassemblers in case no particular disassembler from the 
above table applies. Useful for disassembly of military CPUs, bus systems, etc. 

User can specify e.g.: 

* disassembler name (9 characters per disassembler name) 

* PM 3565/3570 configuration incl. clocks, qualifiers 

* translation table and mnemonics (max. 256 per disassembler) 

Delivered as normal disaboard with one empty socket. All user-defined data to be stored in one 2764 which fits in 
socket. Two 2764s are supplied: one empty, another with example disassemblers (e.g. IEEE-488 bus). Max. 4 
disassembler packs (EPROM boards) can be installed per instrument. 


Universal 
adapter 


40-pin LCC 
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PM 8811 


RS-232 


PM 8811 Serial Data Pod 
5 at 


The PM 8811 serial data pod enables a parallel 
data sampling logic state analyzer to monitor the 
serial asychronously transmitted data present 
on RS-232C/V24 communication lines. By means 
of its front panel switches, the PM 8811 is easily 
adjusted to cope with all common transmission 
formats found on RS-232C lines. These enable 
word lengths of 5, 6, 7 or 8 bits with odd, even or 
no parity bits. 1, 1.5, or 2 stop bits may be se- 
lected and the 16-crystal controlled speed set- 
tings ensure accurate data capture. 

Connection to the RS-232C/V24 line is simply 
made using the supplied special ‘T’ connector. 
The high input impedance of this pod avoids any 
possibility of excess line loading which could 
result in erroneous measurement. 

PM 8811 monitors both the TX (PIN 2) and RX 
(PIN 3) lines simultaneously. This capability per- 
mits the action and immediate reaction of a 
system to be followed and, for example, enables 
rapid identification of ‘echo’ faults. 


PM8811 


Framing error and parity error faults are also 
identified by the PM 8811. In addition the two 
BNC outputs enable a counter to be connected 
so that simple error rate measurements can be 
made. 

Should multiple consecutive errors be identi- 
fied by the PM 8811 it is possible that, via some 
other fault condition, synchronization with the 
RS-232C/V24 line being monitored has been 
lost. To overcome this the PM 8811 will automati- 
cally re-synchronize itself. It is also possible to 
manually re-synchronize the PM 8811 by press- 
ing the RESYNC button. The status of the RTS, 
CTS, DSR, DTR and DCD control lines are indi- 
cated by means of five LEDs. This information is 
also available at one of the output connectors 
should it need to be monitored in conjunction 
with the captured serial data. 

Serial data triggering and data display is de- 
pendent on the logic analyzer with which the 
PM 8811 is used. 


Specifications 


Specifications refer to both TX and RX inputs of 
the PM 8811 


Speed: Selectable at 50, 75, 110, 134.5, 150, 
300, 600, 1200, 1800, 2000, 2400, 3600, 4800, 
7200, 9600 and 19,200 bits/s 

Character Length: Selectable 5, 6, 7 or 8 bits 
Parity: Selectable odd, even or none 

Stop Bits: 1 or 2 bits for 6-, 7- and 8-bit charac- 
ters; 1 or 1.5 bit for 5-bit characters 

Input Impedance: 21 MQ/<50 pF 

Threshold: OV 

Sensitivity: +3V threshold overdrive 

Total BNC Output: Gives TTL output pulse on 
each character 

Error BNC Output: Gives TTL output pulse on 
error characters 

Power Requirements: +12V <10 mA; +5V <200 
mA; -12V <10 mA (supplied from logic analyzer) 
Size: 215 mm W x 45 mm H x 160 mm L (8.5 in 
W x 1.8 in H x 6.3 in L) 

Weight: 0.75 kg (1.6 Ib) 

Included: T connector for connection to RS-232/ 
V24 interface; Instruction Manual 


Ordering Information 


Models January 1989 prices 
PM 8811 Serial Data Pod for 
PM 3565/PM 85/0)....c see $1195 


Service & Support 


Warranty ' 

One-year product warranty. (See Page 470 for 
further information on warranty terms and condi- 
tions.) 
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| isd 100 Miz 96 Channel Low- 


asy, familiar operatior | 
_MS-DOS PC functionality 


The PM 3655 is a low cost logic analyzer 
offering very powerful performance, always fully 
available regardless of the combination of func- 
tions in use, or the application. The user need 
make no compromise in performance demands 
- Sampling speed is 100 MHz on all channels with 
no width or depth trade-offs; the full 2k bits 
memory per channel is always available; and the 
glitch capture does not reduce the speed or use 
any memory. 

The PM 3655 offers the kind of performance 
not usually available in low-cost logic analyzers. 
This has been achieved with high performance 
ECL technology. Although it required greater 
effort in optimizing the design to obtain this high 
performance, ECL imposes none of the compro- 
mises at high speed associated with MOS. 
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t eoue sell 


Full Performance 


The PM 3655 offers an extremely fast sampling 
rate for an instrument in this price class: 100 MHz 
on all 96 channels (synchronous and asynchro- 
nous), at full channel width performance that 
handles the latest micro technology, as well as 
preparing you for the next generation. 

For capture of complex data flows or extended 
timing analysis, each channel has 2k bits mem- 
ory, available with full channel width at full speed, 
even when glitch capture is in operation. 

The 5 ns Glitch mode allows capture of very 
brief transients - again at full speed on all chan- 
nels, with no loss of width or depth. 


PM 3655 


«ap 


IEEE-488 


Triggering is comprehensive, so the user can 
find exactly the data required, and includes a 
powerful multilevel trigger word sequencer, true 
range recognition and 4 clock qualifiers. An 
Area Trace facility also serves to effectively 
extend memory. 

These high performance levels also include 
the probes, which are high spec high imped- 
ance, so they do not distort signals or mask 
glitches. 


Modularity 


The PM 3655 has a maximum of 4 plug-in mod- 
ules, each of 24 channels, giving the user a 
maximum of 96, with each channel capable of 
state and timing analysis at the full 100 MHz. 
Thus the user need not buy more power than 
needed, but is still assured of future expansion. 
A wide range of micro-specific disassemblers 
and personality adapters is available, for re- 
duced effort in set-up, and this range is con- 
stantly being expanded. 


Simple, Familiar Operation 


Operation of the PM 3655 is based on the 
familiar PC. It is menu driven; entry is via a 
normal keyboard with display of up to 24 chan- 
nels simultaneously on a high-resolution screen; 
and the user can define channel labels or trigger 
words. It also has on-line disk storage, with full 
HELP and tutorial facilities supplied on disk. 


Pius PC Functionality 


Also, to make it a real added-value instrument, 
the PM 3655 can function as a full MS-DOS 
based PC, with a completely separate bus- 
architecture that does not limit any of the logic 
analysis capabilities. In addition to the 5 '/4" disk 
drive, 4 expansion slots are provided for LAN 
cards, internal modems, memory expansion and 
so on. Instrument set-ups can be stored on disk 
for later use, and measurement data can also be 
stored for later analysis, on a different machine 
if necessary. PM 3655 will run additional MS- 
DOS software such as word processing pack- 
ages, increasing the versatility even further. It 
has Centronics, GPIB/IEEE-488* and RS 232 
interfaces as standard. 


* The terms GPIB and IEEE-488 may be used 
interchangeably throughout this catalog. 
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In state analysis, logic analyzers synchronize 
data acquisition using clock signals from the 
target. If the acquisition speed of the analyzer is 
too slow for the target clock, real time state 
analysis is impossible, so the speed of the ana- 
lyzer is critical in determining its range of appli- 
cation. 

The PM 3655 logic analyzer can perform state 
analysis at 100 MHz on up to 96 channels. This 
provides a safe operating margin not only for the 
analysis of designs with today's modern micro- 
processors, which are already operating at 
speeds of up to 30 MHz, but not for tomorrow’s 
higher speed processors. Indeed, the combina- 
tion of clock speed and number of channels 
make the PM 3655 suitable for the analysis of 
8-, 16-, and 32-bit applications, including the up 
and coming RISC architecture CPUs, ECL gate 
arrays and fast bit slice designs. And this doesn’t 
mean for just some designs - set up and hold 
times of 2.5 ns ensure samples are correctly 
taken and all trigger word recognizers run at 100 
MHz, for all applications. 


96 Channels in Groups of 24 


The modular design of the PM 3655 allows you 
to start with the minimum number of channels to 
satisfy your needs for simple timing and state 
applications, and add in extra cards to provide a 
maximum of 96 channels as your applications 
become more sophisticated. Each field instal- 
lable 24 channel card, can be operated as an 
independent or interdependent logic analyzer 
for extra versatility. Each card can use a unique 
clock, clock qualifier and trigger; or the same 
clock qualifiers even when they are using differ- 
ent clocks. For added flexibility, different pre- 
and post-triggering parameters can be set for 
each card. 


Powerful Triggering 


The PM 3655 can check for 4 trigger conditions 
and can simultaneously check for occurrence of 
3 different trigger words from a choice of 12. 
Branching can be to the next or to a previous 
level; destination can be set individually per 
trigger word. Trigger words can be set to monitor 
up to 96 channels, i.e. over the full width of the 
analyzer. 

Data acquisition can be stopped on any or all 
of the 24 channel modules, on any of 4 trigger 
levels. This allows both the cause of an error and 
the consequences to be captured by triggering 
different groups of channels, at different trigger 
levels. 

A unique TIME-OUT triggering function can be 
defined on each trigger level, which locks in on 
events occurring within a user-specified time 
interval. If the events programmed on that trigger 
level do not occur within the pre-defined time 
limit, the TIME-OUT will activate and cause the 
trigger sequencer to proceed to another trigger 
level. 


1. This state display highlights the differences between new acquisitions and reference memory, and also 
illustrates the wide number of channels that can be seen at once. The FIND feature allows a search for a 
specific word in memory. 


2. Clock and threshold specifications allows clocks to be assigned to the 24 channel cards and thresholds to be 
set for ECL, TTL or variable. Four qualifiers can be allocated to each clock. Modules function as independent — 
or interdependent — logic analyzers in either state or timing modes. 
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2 kbit Memory Depth per Channel 


Each channel in the PM 3655 can record an 
ample 2 kbits of states or events, providing long 
traces of, for example, a microprocessor’s in- 
struction flow. 

The trigger position can be set at any position 
in the data memory and can be programmed to 
a one-sample resolution. Trigger position can be 
set to a different value for each of the 24 channel 
blocks, allowing from 2 kbits of pre-trigger data to 
2 kbits of post-trigger data to be captured. 

Using the trigger delay function (up to 65334 
clocks/events), events occurring long after the 
trigger can also be captured. 


Area Trace 


By programming the PM 3655 to record only 
specific information, memory capacity can be 
optimized. Upper and lower range recognizers 
can be enabled or disabled on each of the 4 
trigger levels. When the range recognizers are 
enabled, the analyzer will only record values that 
fall within the selected ranges and all others will 
be discarded. Not only does this make more 
efficient use of available memory, it also allows 
you to concentrate on only relevant data. 


100 MHz Timing Analysis on 
96 Channels 


Each of the 24 channel groups can be used to 
perform timing analysis. All 96 channels can run 
at 100 MHz and the 2 kbit memory on each 
channel combines high resolution with a mini- 
mum of 20 us recording length at the fastest 
clock speeds. All channels can be run off the 
same clock to provide a full 96 channel timing 
analysis. 


PM 3655, 


Powerful Triggering 


Up to 12 trigger words and four trigger levels 
can be used for timing analysis. Time filters can 
be used to "qualify" the trigger condition; only 
triggering when the data is valid for more or less 
than a specified number of clocks. Events can 
also be counted creating a powerful timing trig- 
ger potential. State and timing trigger sequences 
can be integrated: for example, results from a 
State analysis can be used to qualify a timing 
trigger sequence; or you can trigger on combina- 
tions of trace results and timing data. 

All these features combine to provide endless 
timing possibilities ranging from isolating trouble 
caused by too fast or too slow chip response 
times to debugging real time applications. 


4. Record specifications screen shows the auto trace 
with no trigger enable. It’s a free-running display that 
is continuously refreshed with new data. Each 
module's trigger point can be set to any amount of 
pre- or post-trigger data. And the trace qualification 
can be set, for each trigger level, to monitor an 
address range, |/O port, etc. 


WAVEFORM DATA (F7) 
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3. This timing diagram shows horizontal and vertical expansion, great for documentation. 


Glitch Capture 


The 5 ns glitch capture feature can be activated 
on all 96 channels without compromising either 
the maximum resolution (100 MHz) or reducing 
the memory available (2 kbits/channel). 

In addition, high impedance (1MQ/5/7 pF) 
probes ensure that short glitches are not sup- 
pressed by too much capacitive load and that in 
general, signals are not distorted. 


Monitoring 


The analyzer can set to capture a single event, 
when the acquisition is frozen on error detection, 
or continuously monitor signal activity. In this 
case, the AUTO-TRACE mode continuously 
updates the display on a set trigger condition or 
at regular 1 second intervals, allowing the user to 
monitor changes in the system without manually 
restarting the logic analyzer. This feature is in- 
valuable for monitoring real-time applciations or 
debugging communications. 


Comparison 


The PM 3655 can also be set to capture data 
which is equal to, or not equal to, a set of 
reference data. A maximum allowed skew be- 
tween the data may also be specified. The 
compare cycles are short, so the PM 3655 does 
not spend much time away from its main function | 


of monitoring the system. Captured data can 


also be stored on disk, allowing you to monitor a | 
system for intermittent faults and analyze the § 
data at a later stage. 


Combined State/Timing Analysis 


Each of the 24 channel groups can be as- 
signed its own clock; either the internal clock for 
timing analysis or one of four external clocks for 
State analysis. This allows groups of channels to 
monitor a microprocessor while others are per- 
forming timing analyzes on, for example, inter- 
rupt lines. As indicated earlier, state and timing 
trigger sequences are completely integrated al- 
lowing a mix of states and timing events to be 
checked. 


Data Display Options 

PM 3655 has sophisticated on-screen display 
features showing detailed information for fast 
problem identification, analysis, and solution. 

A full timing diagram containing up to 24 chan- 
nels can be displayed on the large 9 inch CRT. 
Signals can be displayed in any convenient 
sequence (as opposed to the usual pin number 
order) - for example all data lines together, clock 
signals next to data lines and so on, and a signal 
may be displayed in more that one position. In 
this way, you can directly see how the triggering 
relates to a signal or group of signals. 

Furthermore, a comparison display allows you 
to observe the difference between a set of refer- 
ence data and a set of captured data. Functions 
that allow the user to compensate for timing 
skew between the signals are built-in. 
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PM 3655 


Waveforms 


The displayed signals can be randomly se- 
lected from all 96 channels and displayed in any 
desired order. You can create up to four screens, 
allowing all 96 channels to be displayed. Each 
signal is identified by its pin number and an 
individual signal name to help you to analyze 
your results, and cursors can be used for timing 
measurements. 

The horizontal zoom feature allows expansion 
of the time axis to measure more accurately 
timing differences between signals. A few critical 
signals can be selected for concentrated study 
by expanding the vertical axis with the vertical 
zoom. Both axes can be scrolled. 


Data List 


Data can also be shown as state lists. The state 
list layout can be set up as desired, using as 
many columns as necessary, mixing new data 
with reference data, showing bus data in hexa- 
decimal and/or ASCII, and even showing indi- 
vidual lines in binary. This free format layout 
allows you to maximize the amount of useful 
information displayed and thus speed up prob- 
lem analysis. 


Disassembly List 


Microprocessor specific disassemblers trans- 
late the data into machine code to ease program 
tracing and interpretation. The personality disas- 
sembler modules also arrange the data bus, 
address bus and status lines into a logical order 
on the display. 


Split Screen 


A split screen option allows you to display both 
state and timing signals simultaneously to ob- 
serve both hardware signals and software flow. 
You can also combine waveforms and state lists, 
or disassembly lists, into one screen to check 
timing and state analysis at the same time. Both 
windows can be simultaneously scrolled, or 
scrolled independently so, for example, you can 
study program flow separately from the timing 
analysis. 


Familiar Operation Plus a PC 


ASCII Keyboard 


A familiar ASCIl keyboard makes it easy to 
enter signal labels. Function keys give you direct 
access to any of the screens making most infor- 
mation available with a single keystroke. “Fill-in- 
the-form” style menus and pre-set selections 
make entry of labels and trigger words easy and 
it is simple to toggle between all the options. 
When finished, you have a complete picture of 
the set-up with no hidden sub-menus to obscure 
details. 


Mass Storage 
A 5'/s" double-sided double density floppy disk 


drive allows you to store captured data and 
frequently used setting, or to load reference 
data. Disks are MS-DOS compatible allowing 
files to be post- or even pre-processed. Series of 
measurements can be executed automatically 
by invoking special command functions similar 
to macros. 


5. PM 3655 data running on a PC. 


Additional PC Functionality 


The PM 3655 can also be used as a personal 
computer. The 8 MHz 8088 main processor is 
PC/XT (turbo)-compatible with a separate bus 
architecture which ensures the logic analysis 
functions are not affected in any way. This allows 
the PM 3655 to run arrange of MS-DOS software 
packages, so you can write reports on a word 
processing package, or integrate acquired data 
into spreadsheet packages. Your data can also 
be analyzed on a PC, as long as it has Hercules 
graphics. 

Readily available software can also be used to 
convert the unit into an intelligent workstation, 
while four expansion slots allow you to upgrade 
or customize the logic analyzer with PC-plug in 
cards. These include internal modems, memory 
cards and LAN cards. A clock/calendar, Cen- 
tronics printer port, RS-232C and IEEE-488 in- 
terfaces are standard on the PM 3655. 


acquisition |} 
| 


BOARDS 


6.The tutorial offers a "manual on disk" for quick 
overview of the PM 3655 operation. You can run it on 
the logic analyzer itself or on a PC. 


Specifications 


Technical Specifications 

Signal inputs 

Data: 24 channel per block with a maximum of 4 
blocks (96 channels) 

Clocks: Internal; 20 Hz (50 ms)...100 MHz 
(10 ns) selectable in a 1-2-5 sequence. External; 
up to 4, each from DC to 100 MHz selectable 
positive or negative edge. Clocking; any clock 
can run any or all Data Blocks 

Qualifiers: Up to 4; can be ANDed with any 
external clock. Each selectable for high or low 
state 

Input Impedance: 1 MQ/5-7 pF typical (8 pF 
max) at wire ends; all Data, Clock and Qualifier 
inputs 

Min. Detectable Pulse: 12 ns in “SAMPLE 
MODE”; 5 ns in “GLITCH MODE’. 
Thresholds: Data-selectable in groups of 12 
channels each. Clocks/Qualifiers-selectable in 
groups of 2 clocks and 2 qualifiers each. Range- 
selectable fixed TTL (+1.4 V), ECL (-1.3). Vari- 
able +6.3 V in 100 mV increments. 

Input Voltage: +50 V continuous, +100 V spikes 
with a max. duration of 50 us. 

Set-up Time: Data; must be present 2.5 ns (2ns 
typically) before clock edge. Qualifers; must be 
present 5 ns (3 ns typically) before clock edge. 
Hold Time: Data; must be held 2.5 ns (2 ns 
typically) after clock edge. Qualifiers; must be 
held 5 ns (3 ns typically) after clock edge. 
Skew: Channel to channel 3 ns max. 


Trigger 


Type: “Edge”; this means that you must transi- 
tion into the word selected for the instrument to 
recognize it. There is one exception; on level one 


of the trigger sequence, all “x’s” (don’t care) in 


the trigger word, will cause unit to automatically 
take a sweep of data and go into display 
Width: Each trigger event may be specified as a 
1 to 96 bit wide word (depending upon model) 
and terminate recording of all or each block of 24 
channels 

Specification: Trigger words can be specified in 
Hex or Binary format 

Position: Trigger location may be specified any- 
where in memory from 0 to 2038 and defaults to 
memory location 0047 

Delay: Record window also may be delayed by 
clocks or events from 0 to 65534 

Conditions: 4 levels with up to three words and 
a 255 clock time out per level, with multiple 
branch between levels. Full “IF-THEN-ELSE” 
control on each level. Area trace on each block, 
up to 96 channels wide. Any level can terminate 
any or all bolcks selected. When transferring 
from one level to the next the analyzer may not 
recognize trigger words for 40 ns worst case (30 
ns typically). 

Digital Filter: Trigger on words “greater” than 0- 
15 clocks long; trigger on words “less” than 2-15 
clocks long 
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Recording 


Glitch Mode: Every channel is capable of “glitch” 
catching down to 5 ns, selectable in blocks of 24 
channels. each 

Memory Size: 

1card; 24x 2048 bits deep 

2cards; 48 x 2048 bits deep 

3 cards; 72x 2048 bits deep 

4cards; 96 x 2048 bits deep 

Conditions: Single trace-records data from start 
until trigger is found; completes recording, stops 
and automatically goes into display. Auto trace- 
continuously captures and displays data with or 
without a trigger word. 
Compare/Non-Compare-R and S cursors used 
to select comparison zone. Comparison skew 
can be specified from 0-9 clocks for synchro- 
nous/asynchronous recording. Unit continues to 
run until condition is found; stops and goes into 
display. 

In Timing, non-equal data between cursors shown 
as a one. In State non-equal data is displayed in 
reverse video. 

Storage-back-up memory stores all recorded 
data and is selectable by block. 

Set-ups - 2 set-ups are provided without access- 
ing disc memory. 


Display 

Timing: Max. 24 channels per display 
Horizontal Expansion; x1, x2, x5, x10 

Vertical Expansion - 3, 6, 12, 24 channels 

Any channel may be moved to any other location 
for display functions. 

Cursors-Trigger-R and S. Difference between R 
and S shown in samples (external clock) or time 
(internal clock). 

State: Data display selectable in ASCII, HEX, 
BINARY, OCTAL and DECIMAL by individual 
channel or block. Also, can be grouped in any 
combination up to 192 channels with eight sepa- 
rate groups available. 

Disassemblers: 8-,16- and 32-bit CPUs shown 
in their respective mnemonics (disassemblers 
are optional). Devices currently supported are 
listed towards the end of this chapter. 


Probe 


Data: Maximum 8 data pods, each having 2 
probes with 6 channels and two grounds leads 
each 

Clock/Qualifier: Separate clock/qualifier pod 
with one probe for each function, each having 4 
inputs 

Disassembler (optional): Personality probes 
and cables are provided for matching 8-, 16- and 
32-bit microprocessors 

Circuit Interconnect: Pods are supplied with 
individual channel leads with 0,025 square sock- 
ets attached. Miniature clips are supplied for 
each lead. Cable lengths from probes to Logic 
Analyzer are 4' +0.5' for clock/qualifier pod and 6' 
+0.5' for data pods. 


PC-XT Turbo Operating System 


Keyboard: Full ASCII IBM PC “XT” keyboard 
with 10 soft keys 

Computer: IBM PC-XT-Compatible capable of 
running MS-DOS. (8088, running at 8 MHz, can 
be set to run at 4.77 MHz) 

Memory Size: 256 kbytes expandable to 
640 kbytes (optional) 

Disk Storage: Storage and down loading from 
system to floppy disk of setups, data and disas- 
semblers 

Disk: One 5'/s" DS DD floppy drive (360 K) as 
standard. Space is provided for a second drive 
Display: Amber CRT with self prompting menus. 
Reverse Video indicates programmable fields 
Expansion: Ability to add up to two '/2 size IBM 
“XT” Boards and two full size IBM “XT” Boards for 
additional features 


Systems Interface 


RS 232: Included as standard. Baud rates 9600, 
4800, 2400, 1200, 600, 300, 150 and 100. Pro- 
grammable separator. Control level: key simula- 
tion. Instrument settings and/or measurement 
data can be up/down loaded. 

IEEE-488: Included as standard. Implements 
SheAH La 16-4) SRIOLR1.DCiland Dit: 
Control level: Key simulation, full instrument 
programmability. Instrument settings and/or 
measurement data can be up/down loaded. 
Programmable separator (CRLF is default). Serial 
and parallel polling. Talker/listener. 

Parallel Printer Output (Centronics): Included 
as standard 

External Start: 50 ms pulse, TTL active low via 
rear panel 9 pin “D” connector 

External Trigger In: TTL active low via rear 
panel 9 pin “D” connector. Pulse width 20 ns min. 
This signal may be part of the trigger sequence 
and is selectable in the first word location on 
each level. 

Trigger Out: TTL active low after block 1 trigger 
recognition via rear panel 9 pin “D” connector. 
Output signal varies depending on clock fre- 
quency, and location of block 1 trigger in trigger 
sequence. If last location, trigger out is steady 
state until re-start. 


General Specifications 


Power: 90...132 V, ., 50...60+ 2 Hz; fuse 5 A Slo 
Blo 200...264 V,., 50...60 + 2 Hz; fuse Zo 
A Slo Blo Maximum continuous power available 
420 W (300 W typically) 

Power Interruption: 10 ms (nominal power sup- 
ply) No influence on setting and data storage. 
Temperature: 

Rated range of use: +5...+35°C (+41...95°F) 
Operating range: 0...+40°C (32...104°F) 
Storage and transport: -40...+70°C (-40...158°F) 
Humidity: 

Rated range of use: 20...80% non-condensing 
Storage and transport: 5...95% 

Altitude: 

Rated range of use: 5000 m (16000 ft) 

Storage and transport: 15000 m (50000 ft) 


Shock and Vibration: Meets IEC 68, CSA 22, 
151, standards. 

Electrical Interference: Conducted VDE 0871 
Class B, FCC class A; radiated VDE 0871 class 
B, FCC class A 

Size: 535 mm x 215mm x 585 mm (wxhxd);21" 
XE XG Om 

Weight: 

48 ch configuration; 22.2 Kg (49 Ibs) 

96 ch configuration; 23.1 Kg (51 Ibs) 


Ordering Information 


Models* January 1989 prices 
PM 3655/203 Logic analyzer, 

24 channels eateace bern Sete eee $4900 
PM 3655/503 Logic analyzer, 

AS ICHANNE|Scn eee eee ee ee 5900 
PM 3655/703 Logic analyzer, 

T2,CHANNC|SM ees ee eee ee 7900 
PM 3655/903 Logic analyzer, 

OG channels eee ee. 9 ae eee oe 9900 


*Note: Each model includes a complete set of logic pods 
and one clock and qualifier pod. 


Options** 

PM 3655-01 RAM memory expansion to 
640 kbytes; (no slots used) .............. 

PM 3655-02 Second Floppy Disk. ........ 

PM 3655-03 20 Mbyte Hard Disk; 
(UzxSlORUSEC) mereeete eters: eee a otic 

“Options -02 and -03 are mutually exclusive 


Accessories 
PF 8650 24 channel state/timing 


EXDaANSIOMMMOCUIC pense aeeer cee. 2400 
PF 8600 12 channel logic pod ............. 350 
PF 8601 Clock/qualifier pod ................ 350 
PF 8610 Personality adaptor 

and disassembler for 8085............... 1000 
PF 8611 Personality adaptor and 

disassembler for 6800..................00. 1000 
PF 8612 Personality adaptor and 

disassembler for 6809....................++ 1000 
PF 8613 Personality adaptor and 

disassembler for 6502. ..............-c-00- 1000 
PF 8614 Personality adaptor and 

disassembler for Z80 ............:::c000 1000 
PF 8620 Personality adaptor and 

disassembler for 68000.................... 2000 
PF 8624 Personality adaptor and 

disassembler for 8068/8088. ............. 2000 
PM 8819/30 50 miniclips (red) .............. US 
PM 8819/90 30 Miniclips (black) ............. onreq. 


Service & Support 


Warranty 

One-year product warranty. (See page 470 for 
further information on warranty terms and condi- 
tions.) 
Note: The above configurations meet North American 
power requirements. For other power options, see page 
491. 
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Logic Analyzers 


Accessories 


Accessories for PM 3565 & PM 3570 


(3) PM 8826 16-Ch Dual Timing Probe Pod..................:sscssessssscscenecscneeseseneseeeennecnsseaeees $1000 
PM 8827 1132-Ch Single Probing Adapter 2-iitetvasscc.tses.csoae.cs se annenaesernasesresaoceredec cata 500 
(5) PM 8811/001, Serial Data PO) sce. Roi h....crccsensonebeeeceacctecedeconetoesdesssun>shzeureedecwcereres 1195 
PM 8815/40 Fiat. Cable &.40-pin DIL, Clip.t econ se nieces ansattess cas svenenncnn son seeanenteny 150 
(6) PM 8815/45 Low Profile Connector to 40-pin DIL Connector ...........:ceeceeeeeeteeeteeees 150 
PM’8815/48 Flat Cable’& 48-pini DIE Clips sc. eeceserscteeteeeee tetas steak tau .natemsessecannesereseaneats 150 
PM’8815/64 Flat Cable & 64=pin DIL Clip... .cc..0..cstcccnscccesssenecventessevsccenss=ceseséassevaneseces 200 
PM'8815/65 |Eow Profile’ CONMECION csinc.c...0-ccceseecedses sea ecate eescetressceemtentrascerartessaneamernene 
(7) PM 8815/68 Pin Grid Adapter (68000/68010) 68 Pin ............ se eeeesetteeeesetsenetteeeeneenes 75 
PM'6815/70 Pin’ Grid' Adapter for 80286. .......ene.cers tera tovsncrneih xeumanneiestr racer nereme-< 750 
PM 8815/72 Pin Grid Adapter 68020/114 pin-Grid Front End of 68020 ...................05 750 
(8) PM 8817/40 Personality Adapter for 40-pin DIL.............. ieee ct ARS air Ak 500 
(9) PM 8817/64 Personality Adapter for 64-Ppin DIL ...........cccccecsecenseetecteeneeeeeeeneeneeeeees 500 r 
(8,9) PM 8817/xx Range of Personality Adapters for particular microprocessors ............... 500 
(10) PM'8819/00: Extensions Kits i272. eee ccs cencrshtnne tet tv sveeece cers ceeatenmeraseverenetteers waa 75 
(11) PM 8819/10 54 Colored Leads (for PM 8820/8810) ..........::eeceeceeeteeseeeeeeeteenaeeteeeeeeies 75 
(12) PM 8819/20 35 Measuring Clips) (black) t2c....22icce. 2. cacattsccesveeses asteacannaennttvedsenseadunencts 75 
(13) PM 8819/30 50 Mini Measuring Clips (red) ..........cccecceeeecssseneeneeeseenseetseeeseetseesseeeasenee 75 
PM 8819/40 54 Colored Leads (PM 8825 at 50 MHZ, 15 CM) ........ cece eee eeeeeseeeeeee 75 
PM 8819/50 54 Colored Leads (PM 8825 at 300 MHZ, 6 CM) ...........cesseeeeeeseeeesseeeeeenes 75 


‘part of accessories 8 and 9 


Accessories for PM 3655 


(84) ‘PF 8600 12 Gh LOgIG POC Sri nia sas sneer tees ee ce ene Fe pedaa lecmen cece e eee aneeu tees eee 300 
(35), PF 8601 ‘Clock/Quallifier*POd | oa. 5. ..0.-ts1c. soossnanenansaldaienstenenePastans (ents one a tec eeeeec tia eee 350 
(31) PF 8610 Personality Adapter & Disassembler 8085 .............:ccccceesesecsesseeeseesereesenseees 1000 

PF 8611 Personality Adapter & Disassembler 6800 ..............:cccsseseeessceeestceresssseeeeseees 1000 

PF 8612 Personality Adapter & Disassembler 6809 ...............::cceesseceessseetesssseeensseerenes 1000 

PF 8613 Personality Adapter & Disassembler Z80 ...........:cccccccceseseeeessseeessesessesessesenees 1000 
(32) PF 8620 Personality Adapter & Disassembler 68000 ...............:sseeessesessseeseeneeteesseeeeee 2000 
(32) PF 8624 Personality Adapter & Disassembler 8086/88 ...............::cccscsceesscseesseseesseeeees 2000 
(33) PF 8650 24 Ch State/Timing Expansion Module ...............s:ccsscsssscessensstssesseseersenneees 2400 
(37) PM 8819/30 50 Mini Measuring Clips (Red) .............:ceeccesescssesesasecsesserseessessereneeeenss Us 


(36) PM 8819/90 30 Mini Measuring Clips (Black) 
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Board Testers & Troubleshooters 


Most electronic equipment designed in 
recent years uses microprocessors. While this 
component makes it possible to design very 
sophisticated equipment at a low cost (such as 
personal computers), there are drawbacks in 
troubleshooting and repairing microprocessor- 
based circuit boards. 

Astute manufacturers of electronic products 
know that the long-term success of their. 
products depends on effective diagnostics in 
production testing, and fast, economical repair 

and service. That's why Fluke developed the 
innovative 9000 Series Micro-System 
Troubleshooter. It has proven to be a very 
cost-effective solution for hardware debug- - 
ging, testing and servicing of microprocessor- 
based equipment, using any one of over 50 
different types of microprocessors. 

For easy and quick testing of board kernels 
(the heart of the board), Fluke is proud to 
introduce its new 90 Series. Easy to learn and 
use, the 90 Series features a very low price. 

For higher levels of automated testing and 
troubleshooting in production lines or in 
service depots, Fluke offers the 9100A Digital — 

Test System, today's most sophisticated, most — 
capable emuative board tester. es 

Fluke's solutions go further, too; the 900 ie 
Dynamic Troubleshooter provides quick and eo 
accurate fault isolation to the component level; 
anywhere on the Unit Under Test. No detailed 
UUT knowledge or documentation is required. 

It can be used to complement any functional 
test or self test procedure to pinpoint the fault _ 
to a component. . ee 


Page 180 90 Page 173 9010A 


Page 165 ~  9100A_- Page 172 9132A 


Introductions. cae eyes ceeaag atl 160 
Board Testers &Troubleshooters ........ ee 
Interface*Pods o. nies i ads LO 
Options Compatibility eee. 182 
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Product Development 


Product 
Definition 


Debug 
Hardware 
with 9000 


Hardware 
Development 


Integrate 
Hardware and 
Software 


Software Debug 
Development Software 


Prototype Debug 9010A controls your board through the micro- 

The 9010 Microsystem Troubleshooter is processor kernel, allowing fast debugging with- 
the ideal tool for verifying hardware prototypes out writing assembly code. Even with dead 
independent of system software. The low cost _ boards! 


Manufacture Functiona 
Boards Test 


Troubleshoot 
& Repair 


Functional Board Test 


For medium and low volume board test, the 
9100A Digital Test System is the most produc- 
tive, cost effective tester available. With its low 
capital cost, fast programming, and powerful test 
algorithms the 9100A offers test automation in 
an affordable, flexible package. Emulative Test- 
ing, at the heart of the 9100A, is the preferred 
technology for today's digital boards. The small 
size and low cost of the 9100A allows manufac- 
turing test operations to be implemented in the 
most efficient manner, with dedicated product 
work cells, fast set-ups for small quantity produc- 
tion runs, and networking for data collection and 
process control. Software that is transportable to 
additional testers allows test capacity to grow 
incrementally as your test volume grows. 
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System To 
Test 


Troubleshoot 
& Repair 


Troubleshooting 


Fast, accurate board troubleshooting is where 
the 9100A Digital Test System really stands 
apart from any other board tester. Sophisticated 
Guided Fault Isolation (GFI) algorithms speed 
even inexperienced technicians to faulty nodes. 
Faults that would take hours to locate using an 
oscilloscope or logic analyzer take just minutes 
with the 9100A. Advanced test development 
software lets you, the test engineer, concentrate 
on writing powerful test programs quickly. 

For a non-programmed solution, the 9010A 
Microsystem Troubleshooter offers the same 
powerful Emulative Test techniques as the 
9100A in a keystroke controlled package. The 
9010A is a tool for the experienced technician, 
who can combine his knowledge of the Unit 
Under Test with the direct control of the 9010A. 

The 90 Series is a unique instrument for serv- 
ice technicians and design engineers with full- 
featured fault-finding capabilities. It is specifi- 
Cally designed for use in service departments for 
benchtop component-level testing and verifica- 
tion; and is also suited for engineering prototype 
testing, field monitoring applications and techni- 
Cian training. 

Emulative testers may be complemented with 
the 900 Dynamic Troubleshooter which offers 


. Fluke Board Testers 


Highest Return For Nour Test Investment. 


Fluke has been manufacturing electronic prod- 
ucts for 40 years, and we are experts at testing 
and servicing our own high quality, high technol- 
ogy products. We offer this experience to you 
__ with innovative test equipment that is dramati- 
Cally lower in price than traditional automated _ 
test equipment, while staying ahead of modern 
test requirements. Compare ourboardtestprod- _ 
ucts to any other, and you will find \ yee highest a 


R.O.1. comes from Fluke. 


Plus Common Test Philosophy for Product 
Development, Manufacturing, and Service. 
Fluke board testers break away from traditional 


— techniques and limitations. For your products to 
compete, you require an integrated approach to 
design, manufacturing, and service. Fluke board 
testers offer test commonality between depart- 
ments: tests designed in product development 


can be enhanced and used by production test, 


and then transferred to your service department. 
Advanced test software combined with lower 
ot hardware allows vo to oad a Corpo- 


Customer 


Service 
Board Test & Troubleshooting 


To/From 
Customer 


quick and accurate fault isolation to the compo- 
nent level. It tests a digital IC on the Unit Under 
Test (UUT) by comparing its performance to that 
of a known-good reference device and automati- 
cally analyzes the performance of the device 
under test as it operates in the circuit. It captures 
timing, intermittent, as well as static faults. It can 
test standard digital components from SSI to 
VLSI, (D)RAM and ROM, as well as custom 
parts like PALs, ASICs and gate arrays up to 28 
pins. 

When a stimulus is available for the unit under 
test, the 900 Dynamic Troubleshooter can trou- 
bleshoot non-microprocessor-based UUTs as 
well. 


Centralized Repair 


When repair is centralized , the 9100A Digital 
Test System offers the same advantages to 
service as to manufacturing: cost effective auto- 
mated test and troubleshooting for medium vol- 
ume, large variety board test operations. If large 
board float inventories are a problem, consider 


Service 


Central 
Depot or 
Factory 


Center 


using 9105As at your service centers as func- 
tional, Go/No-Go testers. The good boards 
swapped out of your customer’s equipment can 
be identified and returned to use, while the bad 
boards are sent to your central site for repair. 


Decentralized Repair 


For fast customer response and minimal spare 
board inventory, board repair needs to be close 
to your customer site. The 9010A Microsystem 
Troubleshooter, the 900 and the 90 Series 
offer the test and troubleshooting capabilities 
you need at prices you can afford to equip each 
service center. For an automated solution, pro- 
grams written on the 9100A Digital Test Sys- 
tem can be implemented on the lower cost 
9105A Digital Test Station. Test software writ- 
ten at the factory or central service headquarters 
is distributed to the field on the execute only 
9105A, offering the control and efficiency of 
centralized test programming with the low board 
float of decentralized repair. 
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Board Testers & Troubleshooters 


900 


The Automated Troubleshooter for 
Dynamic Testing of ICs, at Speed, 
While Still in Circuit 


The 900 Dynamic Troubleshooter is Fluke’s 
newest addition to the board test product line. It’s 
a powertul diagnostic tool for service and repair 
of digital circuits. The 900 provides you with a 
simple but effective means of testing ICs operat- 
ing at speed, while still in circuit. Unlike other in- 
circuit testers, the 900 does not force any artifi- 
cial signals into the UUT, nor does it try to 
backdrive devices or guard points. Yet with the 
900, you can quickly isolate faults down to the 
individual component. No more “shotgun” at- 
tempts to repair a board! And because the 900 
uses a proprietary comparison testing technique, 
you Can pinpoint faults with little or no program- 


ming, and with minimal knowledge of the board 
under test or the individual components. 

The Fluke 900 tests standard digital compo- 
nents, from SSI to VLSI, including (D)RAM and 
ROM, as well as custom parts such as PALs, 
ASICs, and gate arrays up to 28 pins. Compo- 
nents can be tested both IN & OUT of circuit. But 
no special software, device descriptions or fixtur- 
ing is required. 

The 900 is not a universal solution, but rather 
a powerful tool that helps a technician isolate 
faults rapidly and accurately. A technician can 
begin using the 900 with very little training. And 
the 900 can be used as a stand-alone tool, or as 
a complement to testing with hot mock-ups or 
emulative testers, such as the Fluke 90, 9010 
and 9100 family of digital testers. One of these 
emulative testers can be used to quickly test the 


kernel of the UUT, and localize any fault to a 


subsection of the UUT.The 900 can then be used 

to isolate faults down to the defective compo- 

nent. A 9010A or 9100A can also be used to 
stimulate a board that is otherwise dead, so the 

900 can then test ICs on the board while active. 
A complete 900 tester includes: 

* The main unit with graphic display, operator 
keypad, RS-232 interface port, and ZIF socket 
for a reference component; 

*An interface buffer with high-speed signal 
conditioning to capture measurements from 
your board under test. No special pods or 
adaptors are required. 

° A starter assortment of clips to attach to vari- 
ous sizes of ICs, from 14 to 28 pins; J-lead SO 
version SMDs are also available. 

* Nonvolatile memory cartridges for storing pre- 
defined board test sequences, plus patch leads 
and antistatic reference device tray. 


The Power to Solve Even the 
Toughest Problems 


With its combination of unique features, the 
Fluke 900 excels at diagnosing faults in a wide 
variety of applications. Among these are: 


Real-Time Component Tests While In- 
Circuit 

The 900 tests the Device Under Test (DUT) as 
it operates in-circuit, in real time, at data rates of 
up to 20 MHz. The 900 does not backdrive the 
DUT or guard points, nor force any artifical 
signals into the UUT. Rather, it unobtrusively 
monitors the DUT while operating, and com- 
pares the DUT’s behavior with that of a known 
good part. The 900 will detect a failure if the 
response of the DUT differs by greaterithan 20 
nsec from the response of the reference part. 


The timing tolerance can be adjusted with 10 


nsec resolution to compensate for normal circuit 
loading conditions. 


Tests Without Software Programs 


The 900 tests digital ICs by comparing a known 
good reference chip to the DUT on the board. 
Just plug in your reference chip and clip onto the 
DUT. Since the reference chip serves as a model 
for the test, the user does not have to write any 
device timing descriptions or test software. The 
user can optionally specify a test sequence which 
lists the preferred order in which ICs are to be 
tested on a board; any adjustments to the setup 
parameters for each IC can be added. These test 
sequences can be stored on nonvolatile memory 
cartridges. 


Detects Intermittent & Thermal Faults 


The 900 continuously monitors every pin on 
the DUT, asynchronously, without clocking or 
sampling. This insures that intermittent or one- 
shot faults will be captured, with the same 10 
nsec resolution as timing and static faults. The 
user can choose the duration of a test, so the 900 
can be set to capture elusive intermittent faults. 
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900 


Tests Even When You Have No 
Documentation 


Incomplete or even incorrect documentation is 
a common probiem with today’s constantly 
changing designs. But the 900 can still be ap- 
plied when limited device descriptions or no 
detailed schematics are available: known good 
parts essentially define the tests for components 
in the UUT. And since reference parts define the 
test for each chip on the UUT, the 900 can readily 
test a private-labelled, or proprietary custom IC 
— even when extensive documentation is un- 
available. Of course, a known good board will 
help determine if any timing resolution adjust- 
ments are necessary for individual ICs on the 
UUT. 


Isolates Faults in “Untestable” Circuits 


Some testers have difficulty with components 
in “untestable” circuits, such as ICs wired into 
loops, or ICs which have internal memory. The 
900 readily handles many such common testing 
problems: 

Hardwired Inputs or Outputs: The 900 tests 
ICs wheninputleads are tied together, or strapped 
to supply. Both the reference device and the 
DUT will see the same data on their respective 
input pins, and the 900 accepts that as a normal 
circuit condition. 

Components with Internal Memory (e.g. ICs 
with latches or counters). The 900 has built-in 
synchronization routines to put the reference 
device and the DUT in the same state when the 
test begins, even if the DUT’s internal memory 
cannot be initialized because control pins are 
' Strapped in an inactive state. 

Feedback Loops & Apparent Multiple Faults. 
Fault isolation in feedback loops can be difficult, 
since the fault seems to be everywhere at the 
same time. The 900 measures and displays the 
amount of time elapsed until the fault occurs, 
with 40 nsec accuracy. By identifying the earliest 
device to fail, the 900 can be used to isolate the 
defective IC in a loop. 

Bus Devices. The 900 readily tests bus de- 
vices, since the 29-channel Gate-function can be 
used to insure that actual testing is performed 
only when the DUT is active on the bus. 

Short Circuits and Open Circuits. The 900 
monitors every pin on the DUT for any activity or 
for activity at a specifiable frequency, and flags 
any pin when there is no activity — whether due 
to a shorted node or an open lead. A conven- 
tional shorts finder could be used to pinpoint the 
actual physical location of a short. 

Memory Testing. The 900 treats memory 
devices, even DRAM, like any other logic device. 
Since all data and timing signals are replicated, 
the 900 will perform full tests on memory chips. 
(RAM chips must have memory locations written 
before being read, so the DUT and reference 
device will have the same data.) 
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Still More Capabilities 


The Fluke 900 has several other features which 
make it an even more effective troubleshooting 
tool: 

Built-in Frequency Counter. The 900 can 
measure signal activity on all of the DUT pins, 
plus one additional external node — at up to 25 
MHz, accurate to within 0.5%. 

User-definable Trigger. A two-word trigger 
function can be defined from a combination of 28 
signals on the DUT’s leads plus an external 
node, to start a test (similar to a conventional 
logic analyzer). Trigger event detection is a 
powerful diagnostic tool: it helps isolate the 
occurrence and then location of a fault. 

User-definable Gate. Alternatively, a one- 
word gate function can also be defined from a 
combination of the DUT’s pins plus an external 
node. This controls when comparisons are actu- 
ally made between the DUT and the RD, such as 
in testing a bus driver. 

User-definable Test Cycle. The 900 can be 
set to issue an automatic RESET signal to the 
UUT at the start of the test for each device. The 
user can also set the duration and timing of the 
reset pulse, relative to the comparison test, as 
well as the length of the overall test. 

Nonvolatile RAM Cartridges. Memory mod- 
ules, 32K bytes, can be used to hold test results, 
or predefined test sequences. 

RS-232C Interface. This supports both soft- 
ware and hardware handshake protocols, and is 
programmable with data rates up to 19,200 
baud. An optional IEEE-488 interface is also 
available. 

Automatic Logging of Test Results. The 900 
can be set to automatically save detailed test 
results on a memory pack, or to a device con- 
nected to one of the remote interfaces. 

Friendly Operator Interface. The 900 has a 
softkey based menu-driven interface which 
supports operation of the unit, plus complete 
creation and editing of test sequences. 

Complete Product Training and Support. 
So that you can get the maximum use out of your 
900 right away, Fluke offers a hands-on in depth 
training course on troubleshooting with the 900. 
You are entitled to a free certificate for this two 
day course, with the purchase of a 900. Your 
account manager has the details. See page 476 
for more information on Fluke’s training courses. 


Theory of Operation 


The Fluke 900 operates on the principle of 
Dynamic Hardware Reference Comparison. This 
means that the rea/-time operation of the DUT is 
compared to that of a known good Reference 
Device (RD). Comparisons are made while the 
DUT is operating at speed, for data rates up to 20 
MHz (not clock rates). 


The 900 continuously monitors the DUT and 
RD to determine which pins are inputs and which 
are outputs at any given moment; tri-state and bi- 
directional pins are handled automatically. The 
900 is thus able to apply to the input pins of the 
RD the same signals as are on the input leads of 
the DUT while still operating in circuit. Simulta- 
neously, the 900 checks for any differences in 
the outputs of the two chips, and flags these as 
errors; discrepancies down to 10 nsec are de- 
tected. 

Some activity on the UUT is necessary in order 
for the 900 to test the performance of individual 
ICs. Since the 900 measures and displays the 
test time elapsed up to when a fault occurs, it can 
test even boards which crash after just a few 
machine cycles. In some cases, an emulative 
tester, such as the Fluke 9010 or 9100, or else a 
hot mock-up, can be used to stimulate activity on 
the UUT. 

While the 900 isolates faulty components in 
circuit, it does not backdrive devices or guard 
points like other in-circuit testers. Instead, it 
monitors the signals coming into the DUT’s pins, 
and replicates these on the RD; outputs are 
compared in real time, as the chips operate at 
normal clock speed. 

Of course a RD will not experience the exact 
same loading as the DUT does in circuit. This 
can result is slight differences in the response 
times of the RD and the DUT. The 900 compen- 
sates for this by using a specifiable value for the 
acceptable difference (or fault window) in re- 
sponse times for the two chips — adjustable from 
10 nsec on up, in 10 nsec steps. 

Logic threshold levels can also be specified, at 
any level between 0 and 5 volts, with a resolution 
of 100 mV. 

The fault window and logic threshold voltage 
levels together define a Performance Envelope 
against which the DUT is compared to the RD. 


To determine the Performance Envelope for 
various DUTs, a known good board should first 
be examined. Any ICs on this good board for 
which the acceptable fault window and/or logic 
voltage levels differ from the regular setting 
should be noted. These test adjustments can be 
stored in nonvolatile RAM cartridges, as part of 
a test sequence for the UUT. 
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Test sequences can be written for any UUT. 
Rather than complicated software programs, 
these test sequences are simply a list of the 
order in which to test the devices on the UUT, 
along with any adjustments to the Performance 
Envelope, and any user-specified trigger or gate 
words. Comments or instructions to the operator 
can be included here, for each step in the test 
sequence. The operator can work through the 
test sequence in the specified order, simply by 
pressing the NEXT key for each step, or can 
jump around within the sequence to a particular 
component, to take advantage of his experi- 
ence. 


Specifications 


Power: 115/230V ac, 47 to 63 Hz, 100W 
Storage Temperature: -40°C to +70°C 
Operating Temperature: 0°C to +50°C 
Size: 
Main Unit: 12 x 15 x 3.5 in (30.5 x 38.1 x 8.9 
cm) 
Interface Buffer: 8 x 8 x 0.75 in (20.3 x 20.3 x 
1.9 cm) 
Cable Length: 48 in (122 cm) 
Weight: 12 Ib (5.44 kg) 


Electronic Parameters 


Devices Supported: Digital components up to 
28 pins, SSI to VLSI capable of driving one LS 
load. N, S, F, LS, AS, ALS, HC, HCT, ACT, 
FACT, Open Collector TTL, 4000, 14000 CMOS 
optional. 

Custom Components: PAL, HAL, PLA, FPLA, 
and Gate Arrays. 
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Memory: Static and dynamc RAM, ROM, PROM, 
EPROM, FIFO 

Fault Discrepancy Resolution: 20 to 200 nsec 
(adjustable in 10 nsec increments) 

Device Initialization and Synchronization: 
Times programmable from 10 to 9990 msec; test 
time from 1 msec to 9990, or continuous 
Frequency Counter Measurement: To 25 MHz, 
<.5% 20% min. duty cycle for frequencies >20 
MHz 

DUT: Tested at data rate of up to 20 MHz 
Minimum Pulse Width: 20 nsec 

Minimum Slew Rate: 10V/usec 

Pin Loading on UUT: 10 KQ @ 30 pf 

Inputs Protected: To +25V 

Device Logic Levels: 0 to 5V, in 100 mV steps 
Trigger Circuit: User-specifiable, two word of 
28 pins on the DUT plus one external node; test 
cycle begins when trigger condition(s) met 
Gate Circuit: User-specifiable, one word of 28 
pins on the DUT plus one external node. Com- 
parison test is performed ony while gate condi- 
tion is True. 

Trigger or Gate: Can be used at any on time 
Reset Circuit: Programmable to be positive or 
negative; is tri-stated when not active. Position of 
Reset pulse is programmable relative to test 
cycle, from 0 to 9990 msec before/after start of 
comparison test, with 100 msec increments. 
Pulse duration is 100 msec 

Can use either internal power or from the UUT: 
Internal: Supplied from 5 V source;sink/source 
50 mA @ .8/4.2V 

External: Supplied from UUT (2 to 15V); sink/ 
source 50 mA @ 0.8/Vext -0.8V 


Ss 


Ordering Information 


Model January 1989 prices — 


900 Dynamic Troubleshooter ................. $7990 
Includes: 900 Main Unit 
Interface Buffer 
Three Test Clips: 
Y900-16D 16-pin, 0.3" Test Clip 
Y900-24D 24-pin, 0.3" Test Clip 
Y900-28D 28-pin, 0.6" Test Clip 
Y900-001 Data Cartridge 
Y900-005 Set of Patch Cords 
Y900-003 RD Tray & Cartridge Holder 
User’s Manual 
Power Cord 
See your Fluke Representative for details on 
training 


Options & Accessories 


Y900-001 Data Cartridge .................. 
Y900-002 Data Cartridges, set of 3........ 360 
Y900-003 RD Tray & Cartridge Holder.. 30 
Y900-004 RD Tray & Cartridge Holder,3 30 


Y900-005 Patch Cords & Clips, setof5 100 
Y900-006 Carrying/Shipping Case......... 400 
Y900-8D Test Clip, 8 Pin Dip, 0.3" ......... 100 
Y900-14D Test Clip, 14 Pin Dip, 0.3" ..... 100 
Y900-16D Test Clip, 16 Pin Dip, 0.3" ..... 100 
Y900-18D Test Clip, 18 Pin Dip, 0.3" ..... 100 
Y900-20D Test Clip, 20 Pin Dip, 0.3" ..... 120 
Y900-24D Test Clip, 24 Pin Dip, 0.3" ..... 120 
Y900-24DW Test Clip, 28 Pin Dip, 0.3".. 120 
Y900-8S Test Clip, 8 Pin S.O.1.C., 0.1"... 140 


Y900-14S Test Clip, 14 Pin S.0.1.C., 0.1" 140 
Y900-16S Test Clip, 16 Pin S.0.1.C., 0.1" 140 


Y900-16SW Test Clip, 16 Pin S.0.1.C., 0.2"140 
Y900-18S Test Clip, 18 Pin S.O.I.C., 0.2" 140 
Y900-20S Test Clip, 20 Pin S.0.1.C., 0.1" 160 
Y900-24S Test Clip, 24 Pin S.0.1.C., 0.1" 160- 
Y900-28S Test Clip, 28 Pin S.O.1.C., 0.1" 160 
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The 9100 Series is the top of the line in Fluke’s 
family of digital testers and troubleshooters. It is 
designed for fast, cost-effective automation of 
your test and troubleshooting procedures for 
microprocessor-based digital circuit boards. 

Included in the 9100 Series are two testers: the 
9100A Digital Test System, which can be used 
both for developing test software and as a stand- 
alone test station, and the 9105A Digital Test 
Station, an execute-only tester that can be used 
to execute programs developed on the 9100A. 

The 9100A offers fast and easy development 
of functional test and troubleshooting programs 
which stay ahead of the increasing complexity of 
digital boards. Test program design is highly 
automated, guiding the test or service engineer 
through the development process. Combined 
with new state-of-the-art test hardware, com- 
plete digital board test and repair solutions can 
be implemented in record time. 

The 9105A Digital Test Station turns a power 
ful test solution into an economical one. At very 
low cost, the 9105A delivers powerful automated 
tests, developed on the 9100A, to the factory 


floor or service center. An easy to use interface 
allows any operator to quickly test and trou- 
bleshoot. Guided Fault Isolation (GFl) programs 
isolate faults to the node level, so both functional 
testing and troubleshooting can truly be auto- 
mated. The 9100A and 9105A combine to offer 
unmatched power, flexibility, and economy to 
factory board test and service center repair. 
Both testers interface with the unit under test 

(UUT) through the following hardware compo- 

nents: 

* Amicroprocessor or memory interface pod that 
emulates the microprocessor actions on the 
UUT. 

° Asingle-point probe to measure UUT responses 
at any node within or beyond the microproces- 
sor kernel; the probe can also provide stimulus 
at any node. 

* |/O modules which provide stimulus and gather 
response at up to 160 nodes simultaneously. 


RS-232 


Test Techniques For Every Part of 
the Board 


The 9100 Series can detect and isolate faulty 
components on all types of microprocessor-based 
circuit boards. Types of tests include built-in 
functional testing of the microprocessor BUS, 
RAM, and ROM. The 9100 Series will also iso- 
late faults in both synchronous and asynchro- 
nous circuitry and, through its interface pods, 
can emulate a broad range of microprocessor 
chips. Together, these capabilities let you test 
your products more thoroughly and with a higher 
degree of confidence than ever before — for 
prototype debug, during production, and in the 
field. 


Emulative Board Testing 


At the heart of Fluke’s approach is a technique 
known as emulative board testing — so called 
because it involves either microprocessor or 
memory emulation. The function of any emula- 
tion pod is to provide an interface between the 
circuit board under test and the test mainframe, 
adapting the general architecture of the main- 
frame to that of the specific microprocessor on 
the circuit board under test. 

These emulative board test techniques are 
preferred by board manufacturers the world over 
because they are the only techniques that test a 
board from the “inside out.” By troubleshooting 
the kernel circuitry first, you have a solid base for 
testing the remainder of your board. Conse- 
quently, you locate more faults, more quickly, 
than with any other approach. 

Pods are available to support more than 50 
microprocessor chips, including the 80386 and 
68020. All existing Fluke interface pods can be 
used with the 9100 Series. 

Microprocessor interface pods. To emulate 
the board’s microprocessor, you select the mi- 
croprocessor interface pod that corresponds to 
the microprocessor on the board. In addition to 
containing its own microprocessor, each pod 
has its own RAM, ROM, and I/O, making it a 
complete kernel. The pod replaces the board’s 
microprocessor, allowing the pod to control all 
bus-related devices on the board. Plugging in 
the pod also causes the clock circuit of the board 
under test to be channeled to the pod’s micropro- 
cessor, so that tests can be performed with the 
board running at its normal speed. For a com- 
plete listing of available microprocessor inter- 
face pods, please refer to page 178. 

Memory interface pod. The 9132A Memory 
Interface Pod is the newest addition to Fluke’s 
family of interface pods. It features the capability 
to be reconfigured for additional microproces- 
sors by simply replacing a plug-in personality 
module. The 9132A provides the same test ca- 
pabilities of previous pods, including READS, 
WRITES, RAM test, etc., and uses the same 
user commands so operation is identical. The 
difference is in how UUT connections are made, 
with interfacing through the UUT ROM and viaa 
sync module. For more information on Fluke’s 
memory interface pod, please refer to page 172. 
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Built-in BUS, RAM, and ROM tests. Using 
the pods, you can quickly execute the 9100 
Series’ built-in BUS, RAM, and ROM test rou- 
tines. Because these circuits operate the same 
way on all microprocessor-based boards, you 
can run these tests as soon as you plug in the 
pod, without writing any code at all. At the con- 
clusion of each test, the system reports its find- 
ings to the operator via specific fault messages. 


Functional Testing Beyond the 
Kernel 


1/O modules for rapid fault isolation. One of 
the innovations offered with the 9100 Series is 
the new type of circuit interface device for node- 
oriented troubleshooting: the I/O module. This 
module, which lets you test all pins on a chip at 
once, provides a quick means of detecting and 
isolating faults for signals up to 10 MHz. It works 
with both synchronous and asynchronous cir- 
Cuitry, on or off the bus. And, because you can 
use up to four I/O modules at a time, you can test 
as many as 160 pins simultaneously. 

Modules may be clipped directly over the chip 
via DIP or SIP clips, available in configurations 


OR ROM SOCKET __ 


COMPLETE DIGITAL FAULT COVERAGE 


FLOPPY 
CTLR 


ranging from 14 to 40 pins. Or you can use the 
9100 Series 20-line flying lead module to de- 
velop your own custom connections, connecting 
the tester to the board edge or a customized test 
fixture. 

The I/O module lets you use a variety of test 
techniques. You can use it to drive a node high 
or low or to stimulate it with a string of data 
patterns. It can also gather a wide range of 
response data, including taking a node’s signa- 
ture, sensing its logic level, and measuring activ- 
ity on a node through frequency measurements 
or event counting. Built-in clock connectors let 
you synchronize the module to an external clock 
when troubleshooting asynchronous circuitry. 


Card Edge Fixture Kit 


The Card Edge Fixturing System profices a 
fast, reliable way to interface the Fluke 9100A 
and 9105A Digital Test Systems to any digital 
circuit board with a card edge connector. The 
Card Edge Fixture is ideal for accessing signals 
at the card edge and for testing boards with an 
external bus. 


I/O MODULES 


40 MHZ PROBE 


———— 


Vector Output I/O Module for Card 
Edge Stimulus 


New for 1989, this I/O Module offers high 
speed st under control of the 9100A. It can 
provide real-time signals to the UUT card edge, 
allowing limited bus emulation with handshake 
input, pattern looping, and dynamic tri-state 
control to each bit. Modules are 40 bits wide, and 
up to four modules can be used at one time. 
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Single-point probe for high-frequency sig- 
nals. You can use the single-point probe instead 
of the I/O module for higher-frequency signals, 
up to 40 MHz. You can also use it for parts of the 
board that cannot be accessed with an 1/O 
module. Like the I/O module, the single-point 
probe can be used to drive a node high or low, to 
stimulate a node, and to gather various types of 
response data. It can take signatures, sense 
logic levels, and count events or frequencies. An 
external clock module provides leads for testing 
asynchronous Circuitry. 


Powerful Motorola 68000 microprocessor 
allows fast execution of all tests. 


Clear, easy-to-read three-line vacuum fluo- 
rescent display has a line length of 42 char- 
acters. 


Five soft-keys are user-programmable in 
Guided Fault Isolation and Unguided Fault 
Isolation Modes. In Immediate Mode, the 
default values of these keys are used. Soft- 
key labels are displayed on the bottom line 
of the three-line display. 


VO MOD key displays a group of soft-key 
options, allowing the operator to configure 
and control the 1/O module. 


Interface pod gives you direct control of the 
microprocessor bus circuitry. Pods are avail- 
able for more than 50 microprocessors. 


Single-point probe/pulser can measure sig- 
nals up to 40 MHz. The probe is particularly 
useful for portions of the board that cannot 


be accessed with the I/O module. A clock 
module (not shown) provides connections 
to external clock signals for troubleshooting 
asynchronous circuitry. 
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Get as Much - or as Little — 
Automation as You Want 


With the 9100 Series, you choose the degree 
of automation you want: Immediate Mode, for 
manual operation; Guided Fault Isolation, for 
automation of the troubleshooting process; or 
Unguided Fault Isolation, for semi-automated 
troubleshooting. If you do decide to automate, 
you'll find that many of the 9100 Series’ special 
features — including the programming worksta- 
tion, high-level programming language, and built- 
in Guided Fault Isolation decision tree — make 
the process easier and faster than you ever 
thought possible. 


Up to 4Mb total memory lets you develop 
large applications. 


16 hexadecimal keys as well as alpha- 
numeric keys allow programmers to easily 
respond to system prompts. 


STIM key provides ac- 
cess to built-in stimulus 
routines: Data Toggle, 
Control Toggle, Address 
Toggle, Rotate and 
Ramp. 


Read and Write keys 
allow the retrieval and 
placement of data at 
specified addresses on 
the UUT. 


RAM, ROM and BUS 
keys allow speedy exe- 
cution of pre-pro- 
grammed kernel tests. 


Manual Operation Lets You Start 
Testing Immediately 


Immediate Mode lets you begin using your 
9100 Series tester the first day you get it, without 
having to write any program code at all. With the 
pod connected, you can complete the built-in 
kernel tests. Then you can go on troubleshoot- 
ing, using your knowledge of the unit under test 
to guide you. 


Automatic Operation Guides the 
Operator From Start to Finish 


For fully automated operation, the 9100 Series 
provides Guided Fault Isolation capability. In this 
mode, the operator enters no data and makes no 


Two RS-232-C serial ports allow data trans- 
fer to. and from the tester. One is isolated, for 
use with the UUT. The non-isolated port is 
typically used for connection to a computer 
Or printer. 


Micro floppy disk drive allows the transfer of 
programs and data between 9100s and 
9105s. 


20-Mb hard disk allows convenient storage 
of multiple programs. (Standard on 9100A 
only). : 


Annunciators display mainframe status 
(BUSY, STOPPED, RUN UUT) show when 
a disk is being accessed, and indicate the 
availability of more display information 
(MORE SOFT KEYS, MORE INFORMA- 
TION). 


HELP key provides context-oriented help in 
Immediate Mode. 


Mode control keys control application of test 
routines: Loop, Repeat, Stop, Continue. 


An|/0O module lets you test up to 40 pins at 
once. Handy DIP clips, used to attach the 
module to the chip, are available in all 
popular pin configurations, from 14 through 
40 pins. Up to four modules may be used 
simultaneously, allowing you to test up to 
160 pins at a time. 1/0 modules contain 
external clock connections for troubleshoot- 
ing asynchronous circuitry. 
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decisions. All necessary data — stimulus rou- 
tines, reference lists, parts lists, known-good re- 
sponses, and interconnectivity information — are 
contained in the program. The system tells the 
operator what nodes to probe and interprets all 
response data. 

A key advantage of the system’s Guided Fault 
Isolation capability is that all operators can bene- 
fit from the knowledge of your most experienced 
test engineers. Once your test engineers write 
the Guided Fault Isolation procedures, lower- 
level operators can execute them, saving you 
considerable labor costs. 


Semi-automatic operation lets you 
choose the troubleshooting sequence 


For semi-automatic troubleshooting, you can 
use the 9100 Series to perform Unguided Fault 
Isolation. This mode is like Guided Fault Isola- 
tion, except that the operator decides which 
node to probe. However, much of the manual 
activity is removed from the process, so you can 
troubleshoot more rapidly. 

Once anodeis selected, the appropriate stimu- 
lus routine is executed and the results of the 
stimulus are displayed. In this way, the operator 
guides the fault tracing procedure. 

For experienced troubleshooters who prefer to 
follow their instincts rather than moving through 
a set troubleshooting sequence, Unguided Fault 
Isolation is the best technique. 


The 9100A Programming 
Environment 
(With Options -004, -005) 

From its built-in back-tracing algorithm to its 
easy-to-use programming language, the 9100 
Series lets you develop fully automated test and 
troubleshooting routines in a matter of days or 
weeks, as opposed to the months of develop- 
ment time required by many other systems. 

Built-in GFl decision tree. The 9100A’s spe- 
cially designed back-tracing algorithm makes all 
the decisions about the troubleshooting se- 
quence, allowing the programmer to enter the 
necessary information in simple data-base for- 
mat. Information is stored in five kinds of files: 
* Stimulus programs to test each node. 
® Known-good responses to compare with UUT 

responses. 

° A reference list relating the device number to 
the type of device. 
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* A parts library that explains the relationship of 
input pins to output pins. 

* Interconnectivity data, indicating which devices 
and pins make up each node. 

Special test language. The 9100A uses a pro- 
gramming language designed specifically for 
developing test and troubleshooting routines. Its 
command list incorporates all of the 9100 func- 
tions, program control constructs, and allowed 
variables, making it a well-rounded language for 
writing test programs. 

Numerous features are designed into the pro- 
gram to make the programmer’s job easier. Key 
among these are: 
® Provision for default entries on most com- 

mands, simplifying the process of creating test 

routines. 

® Built-in fault handlers that you can incorporate 
in your routines. (You can also choose to over- 
ride these built-in fault handlers with custom- 
created ones). 

You can write functional tests incorporating the 
microprocessor interface pod, I/O module, and 
probe. A debugger is provided with break point 
and single step capabilities to help you quickly 
locate any problems. You can also write admin- 
istrative programs for example, to track board 
failures and the associated faulty components 
for future analysis. 

Programming with the -004 is performed through 
an 80-column, 24-line CRT and a standard com- 
puter-style keyboard. The keyboard also includes 
nine soft keys with built-in functions to speed 
program development. The -005 includes the 


keyboard and a color video card to support a 
customer-supplied color monitor. 


The 9105A Test Program Execution 


The 9105A is an execute only version of the 
9100A. It performs the same immediate mode 
operations as the 9100A and it will execute all 
programs written on the 9100A but you can not 
write programs with the 9105A. It has 2.0 Mbyte 
of RAM memory space and two fioppy disk 
drives rather than a hard disk drive. 


Customer Support Services 


Fluke’s support programs are designed to meet 
the needs of a wide variety of users. 

Customer Training Applications course. The 
9100 Series offers you a choice of test tech- 
niques as well as a variety of circuit-interface 
devices. The best choice for a particular situ- 
ation depends both on the type of circuitry in- 
volved and on your objective (functional test, 
fault isolation, etc.) Fluke’s product applications 
course shows you how to apply the 9100 Series 
to a wide range of circuits commonly found in 
microprocessor-based systems, so you can 
select the most appropriate test technique and 
interface device for each application. 

Programming course. You will benefit from 
guidance in how to develop effective Guided 
Fault Isolation routines for different types of test 
and troubleshooting procedures. Fluke’s pro- 
gramming course will help you get the most from 
the system’s Guided Fault Isolation capabilities. 
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These courses are free to you when you pur- 
chase a 9100. Get the most out of the extensive 
capabilities of the 9100 with our in-depth, hands- 
on training courses. 

System Integration. Fluke’s contract consult- 
ing, programming and fixturing services offer still 
other options. You can contract with us for test 
software consulting help as you work on your 
own applications and programs, or you can have 
us simply develop programmed test and trou- 
bleshooting routines for you, customizing them 
to your particular products and procedures. 
Fluke's system Integration Group and Fluke 
Cooperative Services are available to help, from 
test fixturing to turnkey projects. Contact your 
local Fluke sales representative for a proposal. 


Service 


¢ Worldwide network of technical centers. 
Fluke’s worldwide network of technical centers 
makes it easy for you to maintain and service 
your system, no matter where your operation is 
located. 

® Standard Warranty. Your 9100 Series tester 
comes with a 90-day warranty, including both 
time and materials. Warranty service is available 
at any Fluke Technical Center, worldwide. 

° Extended Warranty Agreement. All 9100A 
mainframe, options and accessories come with 
a 90 day warranty. A one year, renewable, Ex- 
tended Warranty, covering all repairs with per- 
formance testing, including parts, labor and re- 
turn surface freight costs. 

This warranty will be discounted 10% if pur- 
chased with the instrument or if purchased prior 
to expiration of product warranty. 

® On-Site Service. Even if you have an appli- 
cation where uptime is critical, Fluke can help. 
On-Site Service Agreements are available. 


Software Support Agreement 


A Software Support Agreement is a two year 
renewable agreement that provides for auto- 
matic software updates during the covered pe- 
riod. Software releases which enhance the speed 
or performance of system and/or programmer's 
system software operating on the 9100A and 
9105A will be made available to Software Sup- 
port subscribers at no additional cost. Manual 
revisions and updates are included. 

In addition, Software Support subscribers have 
automatic membership in the 9100 Electronic 
Bulletin Board, an on-line users group. The Elec- 
tronic Bulletin Board provides easy access to 
other 9100 users and experts at Fluke for the 
purpose of sharing information, TL/1 programs, 
papers, and more. Access to the Electronic 
Bulletin Board is available through a special toll- 
free 800 number, using any terminal, including a 
9100A connected through a modem. 


9100 Features 


Mainframe: 20 Mbyte Hard Disk for program 
development and storage (9100A). Single 
(9100A) or Dual (9105A) 3.5 inch 640K-byte 
formatted MicroFloppy Drives for software load 


ing, storage and copying. Up to 4 Mbytes or of 
internal RAM for program and data storage. 
Plug-in slots for 1 pod and 4 Parallel I/O Mod- 
ules. Dual RS-232 Interfaces, one system refer- 
enced, one earth referenced. 

Display: 3 line, 42 characters vacuum fluores- 
cent dot matrix with graphics capability. 
Keypad: User keyboard allows access to all 
functions. Seldom used functions are called with 
soft keys. 


Built-In Tests 


RAM: Allows selection of one of three possible 
tests for finding faults associated with RAM cir- 
cuitry. 

ROM: Reads ROM and computes CRCs and 
compares with stored CRC. 

Bus: Checks the integrity of address, data and 
control bus. 


Built-in Troubleshooting Functions 


Read: Reads data from a specified location. 
Write: Writes data to a specified location. 
Toggle: Toggles a specified data, address or 
control bit. 

Ramp: Ramps the data or address bus over all 
possible values with a specified starting value 
and a mask of bits to be ramped. 

Rotate: Rotates right a specified starting data 
word through all possible bit positions. 


Probe 


Features: CRC signatures with external clock, 
start, stop, and enable; CRC signatures with 
external clock, start, and stop generated from a 
programmable number of clock pulses after start; 
CRC signatures with the clock from the pod sync; 
24 bit transition counting using external start, 
stop, and enable; Frequency measurement to 40 
MHz; Clocked 3-state logic level history using 
external clock, qualified with start, stop, and 
enable; Clocked 3-state logic level history using 
microprocessor pod sync clock; Asynchronous 
3-state level history in all modes; Selectable 
thresholds for TTL, CMOS, and RS-232 levels; 
Three logic level indicators on the handheld 
probe body; Probe output drive for high, low or 
toggle synchronized to pod sync, external clock 
or free run; Probe response button to signal the 
mainframe to gather response data; Common 
lead fused for both the probe and clock module 
to provide ground fault protection, with blown 
fuse indication. 


Software 


Programming: The user creates and debugs 
test or troubleshooting procedures with the 
programmer's station option. This gives the user 
full access to a screen oriented editor and inte- 
grated procedure debugger. Test procedures 
generated on the 9100A can be transported and 
executed on other 9100A/9105A systems via the 
3.5 inch micro-floppy media. 

Language: The test language, called TL/1, is 
used by a test engineer to specify automatic test 
and troubleshooting procedures. TL/1 is an easily 
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read high level language designed for complete 
control of the functional test and GFI test envi- 
ronment. The language includes the 9010A 
language testing concepts. Enhancements are 
provided in the area of fault handling, UUT ini- 
tialization and interface to GFI procedures. 
Edit/Debug: Procedure editing and debugging 
are integrated to present a unified means of 
testing and modifying procedures. The editor is 
screen oriented, and always provides the user 
with a current picture of the procedure being 
edited. The debugger provides many features 
such as break-point, tracing and access to vari- 
ables by name. 

Guided Probe/Clip Troubleshooting: A menu- 
driven software package makes it easy for a 
technician to specify node list information and 
accumulate signatures from a good UUT. During 
troubleshooting, this information is used to guide 
the operator. The operator is told where to place 
the probe or IC clip to track down the fault. 
Executing: The procedure execution environ- 
ment on the 9100A and the 9105A are identical. 
Procedures generated on the 9100A will also run 
on the 9105A. Procedures are transported from 
the 9100A to the 9015A on a 3.5 inch micro- 
floppy disk. 


Manuals 


Getting Started: A description of the parts of the 
9100A/9105A, what they do, how to connect 
them, and how to power up. 

Automated Operations Manual: How to run 
pre-programmed test or troubleshooting proce- 
dures. 

Technical User’s Manual: How to run built-in 
tests and manual or pre-programmed trou- 
bleshooting procedures. 

Applications Manual: How to write test or trou- 
bleshooting programs using the 9100A’s TL/1 
programming language. 

°TL/1 Reference Manual 

° Programmers Manual 

* Pod Supplemental Manual 


Specifications 


9100A/9105A Electrical 
Specifications 
Single Point Probe Input Thresholds 


GUARANTEED HIGH 
high or invalid 


GUARANTEED INVALID 
low or invalid 
GUARANTEED LOW 


Input Impedance: 70 kQshunted by less than 
33 pF 

Data Timing for Synchronous Measurement 
Maximum Frequency: 40 MHz 
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Minimum Pulse Width (H or L): 12.5 nsec 
Minimum Pulse Width (tri-state): 20 nsec 
Setup Times 
Data to Clk: 5 nsec 
Start, Stop or Enable to Clk: 10 nsec 
Hold Time 
Clk to Enable: 10 nsec 
Clk to Start or Stop: 0 nsec 
Data Timing for Asynchronous Measurements 
Maximum Frequency: 40 MHz 
Minimum Pulse Width (H or L): 12.5 nsec 
Minimum Pulse Width Invalid (X) 
TTL or CMOS: 100 nsec +20 nsec 
RS-232: 2000 nsec +400 nsec 
Transition Counting 
Maximum Frequency: 40 MHz minimum 
Maximum Count: 16777215 +overflow 
Maximum Stop Count: 65535 clocks 
Frequency Measurement 
Maximum Frequency: 40 MHz minimum 
Resolution: 20 Hz 
Accuracy: +250 ppm +20 Hz 
Output Pulser 
High: >3.5V @ 200 mA for less than 10 us; @ 
1% duty cycle >4.5 @ 5 mA continuously 
Low: <.8V @ 200 mA forless than 10 us;@1% 
duty cycle <.4V @ 5 mA continuously 
Clock Module Specifications 
Input Threshold: 1.6V +0.2V 
Input Impedance: 50K shunted by less than 
10 pF 
Clock, Start, Stop, and Enable Input Speed 
Maximum Repetition Rate: 40 MHz 
Minimum Pulse Width: 12.5 nsec 
RS-232 Interfaces 
One isolated (system referenced) 
One non-isolated (earth referenced) 
Baud Rates: 110, 134, 300, 600, 1200, 1800, 
2400, 4800, 9600, 19200 
Parity: Odd, even or none 
Data Bits: 5, 6, 7, or 8 
Stop Bits: 1, 1.5, 2 
XON/XOFF (Ctrl-S/Ctrl-Q): Disable/enable 
Clear to Send: Disable/enable 
New Line: Carriage Return/Line Feed or Car- 
riage Return 


General Specifications 


Operating Temperature: 5°C to 27°C 95% RH 
maximum (non-condensing); 27°C to 40°C; RH 
decreasing linearly from 95% to 50% (non-con- 
densing) 
Storage/Shipping Temperature: -20°C to 60°C; 
8% to 80% RH, non-condensing; micro-floppy 
media limited to 5°C to 60°C, 8 to 80% RH non- 
condensing 
Line Voltage: 90 to 132V ac 47 to 440 Hz; 180 
to 264V ac 47 to 63 Hz 
Power Consumption: Mainframe, 150W max; 
monitor, 50W max 
Size: 
Mainframe: 14.0 cm H x 34.3 cm W x 50.8 cm 
D (5.5 in x 13.5 in x 20.0 in) Monitor: 30.53 cm 
H x 33.53 cm W x 33.00 cm D (12.02 in x 13.2 


in x 13 in) ASCII Keyboard: 5.02 cm H x 21.15 

cm W x 47.2 cm D (2.0 in x 8.33 in x 18.51 in) 
Weight: 

Mainframe 8.26 kg (18.2 Ib) 

Monitor 8.44 kg (18.6 Ib) 

ASCII Keyboard 1.59 kg (3.5 Ib) 
Safety: Designed to meet the following safety 
standards: ANSI/UL 478, IEC 348, IEC435, and 
CSA 5568 


Options 
9100A-003 Parallel I/O Module 


Features: 


CRC signatures with Start, Stop, Enable 
clocked to pod or external clock. 

CRC signatures with stop derived from a pro- 
grammable number of clock pulses after Start. 
(with TL/1). 

Enable can be derived from the external en- 
able line, or from Pod Sync, or can be forced true. 

Programmable slopes on clock, start, stop, 
and enable. 

CRC signatures can be taken during over- 
drive. 

Transition counter gated by external Start, 
Stop, and Enable. 

Frequency measurements to 10 MHz. 

Clocked level history using external clock; 
qualified with Start, Stop, and Enable. 

Asynchronous level history. 

Drive of any arbitrary pattern of 0, 1, or 3-state. 

Comparison of any arbitrary 40 bit pattern with 
a programmable 40 bit pattern of Os and 1s. True 
comparison available as a fault within TL/1 pro- 
grams or as a message during immediate mode 
operation. The hardware signal (DCE), is also 
available on the outside of the I/O module. 

Logic thresholds switchable between CMOS 
and TTL. 

Family of DIP and SMT logic clip modules with 
response button to start response gathering. 

Common lead fuse protection, for ground fault 
protection with blown fuse indication. 
9100A-017 Vector Output I/O Module 

Pins per Module: 40 

Maximum Output Rate: 20 MHz 

Maximum Pattern Depth: 8192 bits per pin 

Input Specifications are the same as the 9100A- 

003 I/O Module. 

Additional information will be available at intro- 

duction in March, 1989. 


Electrical Specifications 


Data Output Specifications: 
Current, time >10 mS: +200 mA 
Current, <10 mS: +2A 
Pattern Rate, 1 module driven: 35 kHz 
Pattern Depth, (1 module driven during 10 mS 
high current pattern drive mode): 256 patterns 
Max current, per pin (driving high): 275 mA 
Max current, per pin (driving low): 150 mA 
Data Inputs: Input Impedance: 50 kQ min 


Input Thresholds 


owes [a 
; GUARANTEED HIGH 
high or invalid 


GUARANTEED INVALID 
low or invalid 
GUARANTEED LOW 


Clock, Start, Stop, and Enable Inputs: 
Thresholds: Logic low 0.8V max; Logic high 
2.0V min 
Input Current: +1 LA 

Input/Output Overvoltage Protection: +15V 

for one minute maximum, any pin, one at a time 

Transition Counter 
Max Frequency: 10 MHz minimum 
Max Count (Transition Mode): 8388607 counts 
(+overflow) 

Freq Accuracy (Freq Mode): +250 ppm +2 Hz 

Stop Counter 
Max Frequency: 10 MHz 
Max Count: 65535 clocks 

Clock ; 

Max Frequency: 10 MHz 
Min Pulse Width: 50 nsec 

Timing for Synchronous Measurements 
Max Frequency of Clock: 10 MHz 
Data Setup Time: 30 nsec 
Data Hold Time: 30 nsec 
Minimum Pulse Width (Start/Stop/Enable/ 
Clock): 50 nsec 
Start Edge Setup Time (before clock edge, for 
clock edge to be recognized): 0 nsec 
Stop Edge Hold Time (after clock edge, for 
clock edge to be recognized): 10 nsec 
Enable Setup Time (before clock edge, for 
clock edge to be recognized): 0 nsea 
Enable Hold Time (after clock edge, for clock 
edge to be recognized): 10 nsec 

Data Timing for Asynchronous Measure- 

ments 
Max Frequency: 10 MHz 
Minimum Pulse Width (high or low): 50 nsec 
Min pulse width (tri-state): 150 nsec 

Data Compare Equal (DCE): Min pulse width of 

Data and Enable: 75 nsec 


Y9100A-100 Card Edge Fixture Kit 

Same type as "9100-003 Parallel 1/O Mod" 
Electrical Specifications 

The electrical specifications of this fixture are 
defined by the electrical specifications of the 
9100A I/O Modules and Interface Pods used 
with it. As long as the design guidelines outlined 
in the Card Edge Fixture Assembly Manual are 
followed, use of this fixture will not degrade the 
performance specifications of the I/O Modules or 
Interface Pods. 

Mechancial Specifications 

Size 

Height: 14.4 cm (5.875 inches) 

Width: 38.6 cm (15.75 inches) 

Length: 46.6 cm (19.0 inches) 
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Ordering Information 


Models January 1989 prices 


9100A/SYS Digital Test Programming 

ONCE oon 0 cone ee $24,500 

9100A Digital Test System (see below) 

-004 Programmer’s Station (see below) 

-003 Parallel 1/0 Module 

Y9100A-DCS Dip Clip Set (see below) 
9100A Digital Test System ................ 15,500 

Probe with accessories 

Clock Module with accessories 

Manuals Volumes 0-3 

System Software Disk #1 and #2 

Master User Disk 

Y8091 10 Micro-Floppy Diskettes 

Troubleshooting Training Class 
9100A-004* Programmer's Station ........ 6,000 

Programmer’s System Disk 

Monochrome Monitor 

Manuals Volumes 4 & 5 

Video Card (monochrome config.) 

Video Cable 

Programmer’s Keyboard 

One 5-Day Training Certificate 
9100A-005* Programmer's Station ........ 5,800 

Less Monochrome Monitor 

Programmer's System Disk 

Manuals Volumes 4 & 5 

Video Card (color config. IBM color compat- 

ible) 

Programmer’s Keyboard 

One 5-Day Training Certificate 

9105A Digital Test Station 
- Probe with accessories 

Clock Module with accessories 

Manuals Volumes 0-3 

System Software Disk #1 and #2 

Master User Disk 

Y8091 10 Micro-Floppy Diskettes 
“If purchased separately for installation in a previously 
purchased unit, orders must be placed through a Cus- 
tomer Service Center. An additional installation charge 
will be added to the price. 
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9100A/9105A Optionst 
9100A-003 Parallel I/O Module ............. $2750 


9100A-009 Monochrome Video ............. 800 
9100A-011 Color Video Card................. 500 
9100A-013 Keyboard ............cceeceeeeeee 250 


9100A-017 Vector Output I/O Module ... 
Available March, 1989. Contact Factory 
for pricing. 

910XA/SS Test Station Software Support 
Agreement 2.) ete 

9100A/SYS/SS System Software Support 
Agreement \...... cate site cere 1800 


9105A OptionstT 


700 


9105A-007 512K Memory Expansion .... 600 
9105A-008 Real-time Clock ................... 250 
tSee option compatibility chart on page 182 
Accessories 
Y8091 3.5 inch Micro-Floppy 

Diskettes verse tenes chee. cocci seaccrees 85 
Y9100A-14D High Quality Dip Clip 

Modules 4: Pinies.s.1c-n reece re 185 
Y9100A-14S Small Outline Clip 

Moduless! 4. Dine ete ce bese core 185 
Y9100A-16D High Quality Dip Clip 

Module ®165Pine2.).. tices. ceeeee oes 185 
Y9100A-16S Small Outline Clip 

Module @iGiPitv. sa cee 185 
Y9100A-18D High Quality Dip Clip 

Module yal Sbieiniecrsscseceee reas aeereeeee 215 
Y9100A-20D High Quality Dip Clip 

Module S20) Rintccs.cceteaccaee ees 220 
Y9100A-20S Small Outline Clip 

Module,;20) Pins. cece eek ee eee 215 
Y9100A-24D High Quality Dip Clip 

Modules#24' Pin heeecsis streets 230 
Y9100A-24S Small Outline Clip 

Modules 24uRinvease terre eee 230 
Y9100A-28D High Quality Dip Clip 

Module 28) Pingeersres setae: 280 


Y9100A-28S High Quality Dip Clip 


Modules 28’ Pinca. eee, $280 
Y9100A-40D High Quality Dip Clip 

Modutos.40) Pin wc. .-aeer cence re 300 
Y9100A-100 Card Edge Fixture Kit........ 250 
Y9100A-101 Card Edge Fixture Base.... 200 
Y9100A-102 Card Edge Interface 

MOGUIG fichier. ose Aan eee 200 
Y9100A-7201 Probe Accessory Kit........ 50 

Contains: One Probe Tip 

One Probe Tip Cable Assembly 

One Large Ground Clip Hook 

One Ground Cable Assembly 

Eight Small Clock Module Clips 
Y9100A-DCS DIP Clip Set... 1300 


One Y9100A-14D 
One Y9100A-16D 
One Y9100A-18D 
One Y9100A-20D 
One Y9100A-24D 
One Y9100A-28D 
One Y9100A-40D 


Service & Support 


Warranty 

90-day product warranty. See page 470 for fur- 
ther information on warranty terms and condi- 
tions. 


Extended Warranty 

SC1-9100A Repair ........... cee ceeeseees 
SC1-9100A/Sys Repair.......... ee 
SC1-9100A-003 Repair .............. ee 
SC1-9100A-004 Repair... 
SC1-9100A-005 Repair... 
SC1-9100A-009 Repair ................6. 
SC1-9100A-011 Repair... 
SC1-9105A Repair 0.0.0... eceeceneees 
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The 9100A Digital Test System now supports 
advanced 32-bit designs with the new 9132A 
Memory Interface Pod. The pod can be adapted 
quickly and inexpensively to accommodate fu- 
ture microprocessor support needs with only a 
microprocessor-specific personality module and 
software disk. 

The 9132A connects to the 9100A mainframe 
in the same way as other Fluke pods to stimulate 
and test UUT circuitry, but uses a new pod 
technology. Connection is made through a sync 
module and by replacing the UUT boot ROMs 
with ROM modules. The 9132A accesses and 
controls the UUT’s microprocessor through the 
boot ROM sockets. Instructions are passed 
through the ROM modules stepping the UUT 
microprocessor through various built-in and user- 
written tests. Similar to the user interface for 
other Fluke pods, the 9132A can be controlled 
through commands written in high-level lang- 
uage, rather than requiring the user to generate 
microprocessor-specific assembly code. 


Built-In RAM Tests 


Thorough testing of the large amounts of 
memory common to 32-bit designs can take a 
significant portion of total test time. The 9132 
addresses this by incorporating the new high- 
speed HyperTEST™ RAM test algorithm (patent 
pending). HyperTEST is immediately execut- 
able and can test one megabyte of the UUT’s 
RAM in as little as one second. 


Bus Test 


In addition to the standard ROM and RAM tests 
available through the pod’s basic WRITE and 
READ functions, each 9132A processor support 
package includes a microfloppy containing 9100A 
programs which provide advanced diagnostic 
Capability in isolating bus faults, and a sync 
module adapter to help speed up the fault-find- 
ing process. 


Processors Supported 
(for 9100 mainframes) 


80386 and 68020. As Fluke develops new 
microprocessor interfaces, the personality mod- 
ule, database, and microprocessor-specific user's 
manual will be made available. Check with your 
Fluke Sales Representative for a current list of 
processors supported. 


ROMs Supported 


2732A 2364A 


27C64 
3864 
23128 
38128 
230256 
38512 


2364E 
5365 
23128E 
27256 
53257 
2301000 


23C64E 
27128 


230128 
270256 
2kol2 

531000 


Ordering Information 


Models January 1989 prices 


9132A Memory Interface Pod............... $3200 
9132A-80386 80386 Processor 

Support (PKG... no. .ccccccoe ere eee 1000 
9132A-68020 68020 Processor 

Support) Pkg’ eee 1000 
9132A-024* ROM Module, 24 Pin ....... ‘800 
9132A-028* ROM Module, 28 Pin ........ 800 
9132A-032* ROM Module, 32 Pin ........ 800° 
9132A-100** RAM Module..................- 500 


*One needed for each UUT Boot ROM 
**One required for each ROM Module, up to 4 maximum 
Minimum configuration is one 9132A Memory 
Interface Pod, one Processor Support Package, 
one ROM Module and one RAM Module. Check 
with your Fluke Sales Representative to ensure 
accurate order configuration. 
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Special Functions 


A. Preprogrammed functional tests, offer struc- 
tured testing and troubleshooting of the pp’s 
BUS, RAM, ROM and |/O Registers. 

B. TROUBLESHOOTING functions: simple 
READ and WRITE commands allow you to 
stimulate and observe responses from pe- 
ripheral interphase adapters (PIAs, CTCs, 
and UARTs) and circuitry beyond the uP bus. 
Several special functions are available 
(RAMP, WALK) with preprogrammed stimu- 
lus sequences. 

C. Optional RS-232: easy downloading of pro- 
grams and test results to storage mediums, 
printers and other testers at remote loca- 
tions. Optional IEEE-488* for computer con- 
troller operation (9020A). 

D. TAPE deck controls for storing and reading 
programs and UUT memory maps on the 
mini-cassette. 


E. LEARN function which is used on a “known 
good” system, finds and maps RAM, ROM 
and read/writable I/O addresses. 
Hexadecimal entry of address descriptors. 

. MODE control of tests and programs. 

TEST SEQUENCING and ARITHMETIC keys 

for creating unique user-generated test 

routines.(9010A only.) 

|. PROBE controls used for synchronizing the 
troubleshooting probe to uP cycles and to 
drive nodes high and/or low. 

J. Pod design provides for safe easy use — Ex- 
tensive input protection prevents damage to 
the pod from common accidental abuses 
such as plugging the pod into the socket 
backwards. Plug is inserted into socket on 
pod for self-test. Pins can be protected there 
when not in use. 


IG 


*The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 


RS-232 
Partial List of Processors 
Supported 
Z80A 68010 8042 8344 
Z80B 6802 8044 8741 
Z8001 6802NS 8048 8741A 
Z8002 6808 8049 8742 
Z8003 6809 8050 8744 
Z8004 6809E 8051 8748 
1802 8031 8052 8749 
1804 8032 8080 8751 
1805 8035 8085A 9900 
1806 8039 8085-2 80186 
6502 8040 8086 80188 
6800 8041 8088 80286 
68000 8041A 


The 9000 Series Micro-System Troubleshoot- 
ers — 9005A, 9010A, and 9020A —are among the 
most comprehensive troubleshooting instru- 
ments ever developed for locating faults on 
microprocessor-based systems. They include 
built-in preprogrammed test routines for check- 
ing the entire microprocessor kernel: bus, RAM, 
ROM, and |/O. Included is a troubleshooting 
probe that you can use either to monitor logic 
action on a node-by-node basis or to inject 
stimulus pulses. 

The three troubleshooters differ primarily in 
their programming and system capabilities. 

The 9010A is a self-contained, programmable 
model that lets you develop your own custom- 
ized test programs. Using the 9010A, you can 
perform specialized guided fault-isolation rou- 
tines on any portion of a board’s digital circuitry. 

The nonprogrammable 9005A includes the 
same built-in tests as the 9010A but cannot 
generate new test routines. It can, however, run 
test sequences developed on the 9010A and 
transferred from a minicassette tape. With the 
optional RS-232C interface, you can also down- 
load test sequences directly from the 9010A ora 
host computer. Typically, you would develop 
guided fault-isolation programs at a central loca- 
tion, using a 9010A, and then run the programs 
at remote sites on 9005As. 

The 9020A, designed for systems use, runs 
test programs written and stored in a system 
controller or other computer. You can also 
combine the 9020A with other test instruments 
to troubleshoot complex microprocessor-based 
products with special measurement and control 
problems. The 9020A has no programming keys 
or cassette tape capability, so test sequences 
must be executed through the RS-232C or IEEE 
-488 port. 


Read/Write Emulation 


The 9000 Series Micro-System Troubleshoot- 
ers eliminate tedius, manual probing techniques. 
Instead, they take control of the unit under test by 
plugging into its microprocessor socket. They 
then emulate the actions of the microprocessor, 
both reading data from and writing data to the 
unit's RAM, ROM, and I/O addresses. 


1989 Fluke and Philips Catalog 


173 


Board Testers & Troubleshooters 


9000 Series 


Built-in Tests 


Fluke has taken the trouble out of verifying that 
the kernel — the heart of the microprocessor 
system —is operating properly, by including built- 
inkerneltests in allthe 9000 Series Troubleshoot- 
ers. These tests, initiated by a single keystroke, 
check the electrical integrity of the microproces- 
sor bus, the read/write capability of the I/O reg- 
isters, the data in ROM, and RAM operation. A 
fifth built-in test provides more extensive RAM 
tests when necessary, checking for pattern- 
sensitive failures. 

The five tests, which cover more than 50% of 
the components on most boards, check for the 
problems that are often the most difficult to 
identify and isolate — including failures that lock 
up the microprocessor bus. Even if the trou- 
bleshooters had no other capabilities, the time 
saved by these built-in tests alone would more 
than justify their cost. 

Of the five built-in tests, you should run the bus 
test first, since it verifies the integrity of the 
microprocessor’s basic communication network. 
To test the remainder of the kernel, you need to 
enter the address range of RAM, ROM, and I/O 
for the unit under test, so the troubleshooter will 
know what addresses to read from and write to. 
You can enter this information manually through 
the front-panel keyboard or read it from a mini- 
cassette — or, if you have the RS-232C interface, 
you can download it from a host computer or 
system controller. If address information is not 
readily available from the unit's documentation, 
there is a LEARN algorithm to let you generate 
amemory map from a known-good board. Once 
entered, memory-map information can be stored 
on a minicassette for later use (9005A/9010A). 


Beyond the Bus 


The 9000 Series Troubleshooters aren't lim- 
ited to finding kernel-related problems: they can 
also isolate failures in synchronous circuitry 
outside the bus. The troubleshooting probe that 
comes with the 9000 Series will help you track 
such off-the-bus failures to their source. This 
probe Is a powerful fault-finding tool, useful both 
for monitoring logic action and for injecting stimu- 
lus pulses. 

In monitoring, or response mode, the trou- 
bleshooting probe takes signatures, counts 
events, and shows high/low logic states in each 
node probed. In stimulus mode, it can inject high 
or low pulses to stimulate readouts, print heads, 
interfaces, or other devices. Driven by a sync 
pulse from the interface pod, the probe can be 
synchronized to various microprocessor events, 
such as valid address or data periods on the 
microprocessor bus. You can also choose to use 
itin “free run” mode, injecting 1 kHz pulses at the 
contacted nodes. 


To further extend the capabilities of the trou- 
bleshooting probe, add the asynchronous signa- 
ture option. This option lets you test asynchro- 
nous circuits located outside the microprocessor 
bus structure (such as DMA controllers, video 
controllers, and video-generation circuits) with- 
out using a logic analyzer or oscilloscope. Tests 
performed include signature gathering, wave- 
form capture, and event counting. For more 
information, see the description of the Asynchro- 
nous Signature Probe Option. 


Custom Test Programming on the 
Fluke 9010A 


The 9010A lets you write your own comprehen- 
sive test routines tailored to the unique charac- 
teristics of the equipment you service. These 
programs can include prompting messages to 
help guide your technicians through the test 
procedures. Once written, your test programs 
can be stored on minicassettes for later use — or 
for downloading to a 9005A. 

You can generate your own test software in two 
ways. First, you can develop short programs 
right on the 9010A’s keyboard, in much the same 
way as with a scientific calculator. Second, for 
more extensive test routines, you can use the 
9010A’s Language Compiler, developing pro- 
grams off-line on a personal computer and then 
downloading them to either a 9010A or 9005A. 
The Compiler runs on a number of popular 
personal computers, including the IBM® PC and 
Kay Pro II® as well as on the Fluke 1720A and 
1722A Instrument Controllers. For more infor- 
mation, see the description of the Language 
Compiler on page 175. 


A Powerful Test System Using the 
Fluke 9020A 


The combination of a Fluke 9020A Micro-Sys- 
tem Troubleshooter with an IBM or IBM-compat- 
ible personal computer and Fluke’s 
TestWriter™ software (see page 176 for more in- 
formation) gives you a powerful system for per- 
forming large-scale guided fault-isolation. In this 
system, the 9020A is used to stimulate and 
gather response information from the unit under 
test; the personal computer acts as both the 
system controller and the storage medium; and 
the TestWriter software minimizes programmer 
time through simplified data-entry procedures. 

This test configuration makes developing test 
programs so easy that it opens the door to new 
types of tests — tests that previously would have 
required too much programming time to be cost- 
effective. And it makes performing the tests so 
simple that virtually any technician can immedi- 
ately begin troubleshooting, without going through 
the extensive training required to use more tra- 
ditional test techniques. 


Options and Accessories 


9000A-910 Utility Tape 


The 9000A-910 Utility Tape contains many 
programs designed to enhance the operation of 
the 9010A. These include: 

* Merge Tape — Lets you read specific programs 
from a minicassette tape, renumbering them 
as desired and merging them with programs 
already in the 9010A. With this utility, you can 
combine programs from two or more tapes 
onto a single tape. 

® Frequency Counter — Lets you use the trou- 
bleshooting probe to measure frequencies of 
up to 6 MHz. 

* Setup—Lets the 9010A operator make changes 
in the setup menu while the system is under 
program control. 

* Probe Pulser—Lets the 9010A operator change 
pulser status while the system is under pro- 
gram control. i 

* Register Addition and Subtraction — Allows for 
the addition or subtraction of the contents of 
two registers while the system is under pro- 
gram control. 

The Utility Tape comes with a manual and one 
minicassette that describes how to use each of 
these programs. 
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9010A Language Compiler 


If your test routines are short, you can develop 
them right at the keyboard of the 9010A. For 
more extensive test routines, you'll find it easier 
to work off-line on a personal computer, using 
the 9010A Language Compiler and downloading 
the results to the 9010A. 

The Language Compiler lets you write exten- 
sive test and troubleshooting routines more 
quickly and conveniently. The Compiler is avail- 
able in several versions, offering compatibility 
with the following computer systems: 

* IBM® Personal Computer (9010A-923) 
* Kay Pro® Il (9010A-922) 
_® Fluke 1720A and 1722A Instrument Controllers 

((9010A-920) 


Sophisticated development tools come with 
the Compiler to speed the program-develop- 
ment process. Using these features, you can: 
* Share common test routines among multiple 

programs through a File Inclusion feature, link- 

ing them together automatically at compile 
time. 

* Save time when entering code by using key- 
word abbreviations, optional command key- 
words, and shorthand notations. 

* Assign symbolic names to your programs, 
labels, and registers, making it easier to under- 
stand and remember the purpose of the differ- 
ent program sections. 

* Document programs with comments imbed- 
ded within the program listing, making them 
easier to follow should you later wish to revise 
them. 
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Signature Probe Option 

The 9000A-006 Asynchronous Signature Probe 
Option gives you high-powered fault isolation 
capabilities for asynchronous circuits located 
outside the microprocessor bus structure. With 
this option, you no longer need to augment your 
9000 Series Troubleshooter with a logic ana- 
lyzer. 


By adding the Asynchronous Signature Probe 
to the 9000 Series, you gain the ability to perform 
real-time measurement of such asynchronous 
circuits as: 

* DMA controllers 

° Video controllers 

® Video-generation circuits 
* Communication circuits 
® Peripheral controllers 

The Asynchronous Signature Probe provides- 
three distinct troubleshooting measurements: 


* Signature gathering, using the cyclic redun- 
dancy check technique. 

* Waveform capture, in which the probe-tip data 
stream is sampled every 20 nanoseconds for a 
total of up to 32 data samples. The results of 
this sampling are both displayed and stored. 

* Event counting, a powerful tool for node char- 
acterization. Using this feature, you can count 
events from the probe tip, either continuously 
or through a measurement window. A 24 bit 
register allows you to record over 16 million 
events. 

The Asynchronous Signature Probe consists 
of a circuit board, installed in the 9000 Series 
mainframe; a clock module, which picks up tim- 
ing and control signals from the unit under test; 
and a special set of operating programs con- 
tained on a minicassette tape. 


FREE Training Certificate Program 


When you purchase any of the 9000 Series 
models, you will receive, upon request, a special 
certifcate entitling you to the 9010 Board Tester 
Troubleshooting course. You will enhance your 
troubleshooting proficiency and become pro- 
ductive even faster with this program. 
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9020A-925 TestWriter 


Fluke’s TestWriter software, combined with the 
9020A Micro-System Troubleshooter, an inter- 
face pod, and an IBM (or IBM-compatible) per- 
sonal computer, makes it easy to develop guided 
fault-isolation or automated diagnostic programs 
for digital circuit testing. In this configuration, the 
personal computer, communicating with the 
9020A-001 through its RS-232C interface, acts 
as both a system controller and a storage me- 
dium. 

TestWriter offers the best of both worlds in 
regards to program generation and execution. 
Programmers will welcome TestWriter’s time- 
savings and simplified data entry procedures. 
Operators will appreciate the use of menus in 
directing the testing process, as well as the easy- 
to-read graphic feedback of the testing process. 

TestWriter’s ability to automatically generate a 
fault tree eliminates the tedious time-consuming 
process of entering individual decision state- 
ments when structuring a program. The pro- 
grammer simply enters UUT descriptive infor- 
mation: the component types and their intercon- 
nectivity. This time-saving feature, together with 
the increased memory capacity in the PC is what 
makes TestWriter extremely effective when 
generating large GFI programs. 

The test engineer proceeds by developing a 
set of stimulus routines; one and, sometimes, 
several for each node on the UUT. 

The last step in completing the GFI program is 
to gather responses on each node of a “known 
good” UUT while stimulated by the correspond- 
ing stimulus routine(s). These responses are 
stored in a separate file which will be used for 
comparison with responses from a defective 
board during the fault isolation process. 

TestWriter also simplifies the process of trou- 
bleshooting defective units. The operator makes 
selections from menus, aided by prompts and 
graphic displays. The personal computer auto- 
matically sends the appropriate commands to 
the 9020A and records the responses. It also 
provides a graphic display of the node that the 
operator is probing, along with the other points 
that drive that node. 

As each nodal measurement is taken, the 
display will show whether the response was 
GOOD or BAD. The software will continue to ask 
for probe points until it can make a decision on 
the cause of the problem. Once made, this 
decision is displayed on the CRT. 

For cases where the operator is experienced in 
troubleshooting a particular board, TestWri ter 
also allows unguided fault isolation, in which the 
operator decides the order in which nodes are to 
be tested. 


Test Station Configuration 


9010A/GF Upgrade Kit 


This kit, in conjunction with the 9010A-001 
(RS-232C interface port), transforms a 9010A 
into a dual purpose unit: it will continue to func- 
tion as a standard 9010A and, in addition, can 
function as a 9020A-001. As a 9020A, this unit 
can operate with the above described TestWriter 
software, which executes on an MS-DOS com- 
patible personal computer. 

This upgrade kit allows you to execute all 
existing test procedures on the 9010A and ex- 
pands its utility by offering you the ability to 
interface it with a pc and utilizing the power of the 
TestWriter software system. 

The upgrade may be ordered as a kit for Fluke 
field service center installation in your unit or can 
be ordered factory installed for new units. The 
installation adds an internal module and a switch 
labeled GFI (Guided Fault Isolation) on the rear 
panel. In the GFI-ON mode the 9010A with 
9010A/GF option behaves as a 9020A. 


SN 


Transit Cases 


Lockable hard case holds 9000 Series pod, 
probe, accessories, four mini-cassette tapes, 
and user's manual. Foam-lined, sturdy construc- 
tion. 


Specifications 


Technical Specifications 


Display: Vacuum fluorescent; displays up to 
thirty-two 14-segment alphanumeric characters 
at once. 

Self Test: All 9000 Series units perform self- 
tests at each power-up, verifying proper opera- 
tion of internal RAM, ROM, clock, power\supply, 
display, and communications with interface pod. 
Pod has own self-test socket to verify proper 
operation at microprocessor plug. 

Test Speed: Tests run at full system speed, 
based on clock in unit under test. 

Keyboard Data Entry: Hexadecimal 0 through 
9 and A through F. 

Mag Tape: (9005A and 9010A only). Minicas- 
sette tapes store all “learned” data plus test 
programs generated on-line for off-the-bus test- 
ing. One tape holds up to 12K bytes — the same 
as internal memory on the 9005A and 9010A. 
Both units come with a built-in tape drive. 
Interface Pod: Plugs into 9000 Series main- 
frame; must match type of microprocessor used 
in circuits being tested. Pods available for 8-bit 
and 16-bit microprocessors. Special circuitry 
protects pods from damage even if plugged in 
backwards. 

Troubleshooting Probe: Plugs into 9000 Se- 
ries mainframe. In response mode, takes signa- 
tures, counts events, shows logic states; in stimu- 
lus mode, injects either clock-synchronized or 1 
kHz pulses. Measurement thresholds are 0.8V 
(low), 2.4V (high). Stimulus pulses are <0.2V at 
100 mA (low), >4V at 100 mA (high). Probe is 
protected to +30V. 
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Automatic Functions Summary 


Learn Mode: (9010A and 9020A only). Uses a 
known-good system of same type as unit under 
test to locate and determine size of RAM, ROM. 
and read/writeable |/O registers, and to compute 
signatures. Stores results in memory for immedi- 
ate comparison to circuits being tested; data can 
also be saved on minicassette or (with RS-232C 
option) downloaded to another system or device. 
Built-In Kernel Tests: Using data entered either 
automatically through Learn mode or manually 
through the keyboard, the 9000 Series Trou- 
bleshooters can perform the following tests of 
kernel circuitry (each initiated by a single key- 
stroke): 

* BUS — Checks electrical integrity of address, 
data, and control lines; isolates stuck nodes 
and adjacent-trace shorts. 

* RAM SHORT — Checks each RAM location for 
ability to read and write; verifies address de- 
coding; detects data-line shorts beyond bus 
buffers. 

* ROM — Computes ROM signatures and com- 
pares them with those in the known-good unit. 

* |/O — Checks each |/O register identified in the 
known-good system to make sure it is read/ 
writeable. 

* AUTO — Runs all the above tests: initiated by a 
single keystroke. (Typically requires several 
minutes, depending on size of memory being 
checked.) 

* RAMLONG — A more complex RAM test, used 
to isolate “soft” or pattern-sensitive RAM faults. 

In addition, 9000 Series Troubleshooters con- 

tinually monitor the power supply of the unit 

_ under test for out-of-tolerance conditions as well 

as the UUT clock signal. An error message is 

displayed if they detect a defect. 


Troubleshooting Functions 
Summary 


The following function keys are available on the 

9000 Series Micro-System Troubleshooters: 

* READ — Displays data contents of specified 
address. 

* WRITE — Writes specified data to any ad dress 
location. 

* WALK — Writes automatic walking pattern to 
specified address. 

* RAMP - Writes automatic binary increment ing 
ramp to specified location. 

*TOGGL DATA — Pulses specified data bit 
between high and low state. 

* TOGGL ADDR - Pulses specified address bit 
between high and low state. 

* TOGGL DATA, then STS/CTL — Pulses speci- 
fied control bit between high and low state. 
*READ PROBE - Displays probe measure 
ments, including signatures, logic states and 

event counts. 


* SYN—Allows probe measurements or sti mulus 
to be either asynchronous or synched to valid 
address or data periods on the mi croprocessor 
bus. 

* HIGH (Pulse) — Activates high-going pulses. 
The frequency and width of the pulses de pend 
on the sync mode selected. 

*LOW (Pulse) — Activates low-going pulses. 
The frequency and width of the pulses de pend 
on the sync mode selected. 

* HIGH and LOW toggle — Pulses alternate be- 
tween high-going and low-going. 

Also, a scope trigger-signal of about 100 mV 

amplitude can be synchronized with address or 

data sync pulses from the mainframe. 


Test-programming Functions 
Summary (9010A) 


(Not applicable to 9020A: available in execu te- 
only mode on 9005A.) Users wishing to trou- 
bleshoot beyond the system kernel into periph- 
eral devices can write and edit test programs 
tailored to the unique architecture of the systems 
they work with. The following keys are available 
for on-line programming: 

* PROGM — Opens and closes test programs 
(both for development and for editing). 

* EXEC — Runs selected test program. 

* DISPL — Allows programs to include operator 
prompts (e.g., PROBE U6 PIN 7). 

* Sequencing keys (IF, > =, GOTO, LABEL) 
Available for comparison, branching, looping, 
and labeling steps in the test program. 

* Arithmetic keys — Eight logical operations 
available for arithmetic control of mainframe 
registers that store user-specified address and 
data information during program writing. 

* Editing keys — Allow the operator to scroll 
backwards or forwards through the program- 
ming steps. 


Mode Control Summary 


Mode control keys give operator control over all 

functions: automatic tests, programmed tests, 

and troubleshooting operations. The following 
mode control keys are available: 

* STOP — Halts current test or operation. 

° RPEAT — Causes test or operation to repeat 
once. 

* CONT — Advances to next test step or contin- 
ues last operation. 

*LOOP — Continuously repeats a functional 
test, programmed test step, or troubleshooting 
command or loops on any fault. 

* RUN UUT — Allows full exercise of both the self- 
diagnostics and normal run operation of the 
unit under test, with the pod microprocessor 
acting as the processor of the unit being tested. 


General Specifications 


Temperature: 0°C to +50°C operating tempera- 
ture (+10°C to +40°C for minicassette); -40°C to 
+70°C non-operating temperature (+4°C to +50°C 
for minicassette) 

Power: 100, 120, 220, 240V ac +10%; 50 Hz, 60 
Hz +5%; 40W maximum 

Size: 11.5cmH x 35.5 cm W x 30.5cm D (4.5 in 
H x 14 in W x 12 in D) 

Weight: 6 kg (13 Ib) mainframe; 0.7 kg (1.5 |b) 
per interface pod 

Included: Probe, probe accessories, two mini- 
cassettes (none with 9020A), manuals, power 
cord 


Ordering Information 


Models January 1989 prices 


9005A Micro-System Troubleshooter .... $3190 
9010A Micro-System Troubleshooter 


WA Atefo yeti) [PUYRCUONAS <naccnenss-hanovscoadeoose 5290 
9020A-001 Micro-System Troubleshooter 
W/RS-262-Cx Inteniacetesmes....2527-e serene 5590 
9020A-002 Micro-System Troubleshooter 
WHIEEER43 SulitemaCe a ererttee tees 5590 
Optionst (For 9010A & 90054) 
-001* RS-232-C Interface ..............e 450 


OV OWT VAD C hes arcs eee ee aces eesoc- sas 95 
-920 Language Compiler compatible 
w/Fluke 1720A & 1722A 


Instrument Controllers .............:00ceee 495 
-922 Language Compiler for Kay Pro® Il 495 
-923 Language Compiler for IBM 
Persomalu@omputen caresses. eeecees 495 
9010A/GF* Kit (field-installed) ................ 495 
9010A/GF Kit (factory-ordered).............. 495 
Options (For 9010A, 9005A & 9000A) 
-006* Asynchronous Signature Probe.... 995 
Options (For 9020A and 9010A/GF) 

-925 TestWriter Software ............:cce 1500 
Accessories 

9000A-200 Pod Adapter Packaging Kit. 195 

9000A-900 Transit Case .............. 295 

Y8007 Ten-Pack of Mini-cassettes ........ 150 


*Service Center installable only. Other user-installable. 
tSee option compatibility chart on page 182 
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Available on some pod models only. See 


REA 


How the Interface Pod Works 


The interface pod functions as the test inter- 
face between the suspect circuit board and the 
troubleshooter mainframe, adapting the general 
architecture of the mainframe to that of the 
specific microprocessor system under test. When 
you plug the pod into the unit under test, you are 
effectively replacing the microprocessor in that 
unit with the micro-processor in the pod. 

This unique test connection gives the Fluke 
troubleshooter mainframe the ability to access 
board and system components directly, through 
the central control element of the entire system 
—the microprocessor. As a result, you get excep- 
tionally high-confidence test results. 

Unlike emulators and development systems 
intended for software debugging, these interface 
pods are designed specifically for hardware trou- 
bleshooting. Each pod is a self-contained sys- 
tem with its own microprocessor, RAM, ROM, 
and I/O memory space. This means that the unit 
being tested does not need to be operating for 


Table 1 for a listing of pods offering these features. 


Micro-System Troubleshooters Interface Pods 


ets 


the Fluke troubleshooter to begin testing. It also 
means that you can test for multiple faults by 
simply disabling each faulty line as it is identified 
and continuing to run the tests. 

Each pod includes a RUN UUT function to let 
you test the unit’s operation as though it were 
operating under its own microprocessor. When 
this function is activated, it electrically discon- 
nects the unit being tested from the tester, letting 
it perform as if its microprocessor were still in the 
socket. 


Microprocessors Supported 


Fluke interface pods currently support an ex- 
tensive range of microprocessors, as shown in 
Table 1. New pods are added regularly to sup- 
port additional microprocessors as they are in- 
troduced. 

IBM Is a registered trademark of International Business 
Machines Corporation. 


Kay Pro Il is a registered trademark of Non-Linear 
Systems, Inc. 


The interface pod obtains its clock signal from 
the unit under test and runs at the same speed as 
the unit. Since manufacturers often build a par- _ 
ticular microprocessor in different versions, each 
running at a different clock speed, Fluke selects 
the fastest clock speed available when design- 
ing its pods. This ensures the pod’s ability to test 
any processor in that family, regardless of clock 
speed. 


Async 
Probe 
Option 


Series uP Peripherals 
Mainframe oo : - 


Unit Under Test 


Advanced Pod Features 


As microprocessor technology advances, Fluke 
has made its pods correspondingly larger and 
more powerful. Accordingly, the newer pods 
(indicated by an * in Table 1) offer advanced 
features not available in some of the earlier 
models. These include more intelligence, inter- 
rupt features, quick memory tests, and quick 
looping read and write tests. 


Table 1. Microprocessors Supported 
by Fluke Interface Pods 


System Pod System Pod 

uP Model # uP Model # 
Z80A  9000A-Z80 8041A 9000A-8048* 
Z80B 9000A-Z80/AA 8042 9000A-8048* 
Z8001 9000A-Z8000* 8044 9000A-8051* 
Z8002 9000A-Z8000* 8048 9000A-8048* 
Z8003 9000A-Z8000* 8049 9000A-8048* 
Z8004 9000A-Z8000* 8050 9000A-8048* 
1802 9000A-1802* 8051 9000A-8051* 
1804 9000A-1802* 8052 9000A-8051* 
1805 9000A-1802* 8080 9000A-8080 
1806 9000A-1802* 8085A 9000A-8085 
6502 9000A-6502 8085A-2 9000A-8085 
6800 9000A-6800 8086 9000A-8086* 
68000 9000A-68000* 8086 9000A-8088* 
68010 9000A-68000* 8344 9000A-8051* 
6802 9000A-6802 8741 9000A-8048* 
6802NS 9000A-6802 8741A 9000A-8048* 
6808 9000A-6802 8742 9000A-8048* 
6809 9000A-6809 8744 9000A-8051* 
6809E 9000A-6809 8748 9000A-8048* 
8031 9000A-8051* 8749 9000A-8048* 
8032 9000A-8051* 8751 9000A-8051* 
8035 9000A-8048* 80186 9000A-80186* 
8039 9000A-8048* 80188 9000A-80188* 
8040 9000A-8048* 80286 9000A-80286H* 
8041 9000A-8048* 9900 9000A-9900 


* Incorporates one or more advanced features (see 
discussion under “Advanced Pod Features” in this 
section.) 

Note: For microprocessors not found in this table, con- 

tact your local area Fluke Sales Office or Representative 

for a copy of Technical Data BO156, “User-Designed 

Interface Pod Adapters.” 
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More Intelligence. Many of the newer pods 
feature additional built-in software, enhancing 
the troubleshooting and test capabilities of the 
mainframe. With this software, the user need 
only send the test parameters to the pod from the 
troubleshooter mainframe. The pod will inde- 
pendently execute the specified function, pro- 
viding much faster test results than is possible 
with mainframe execution. 

Interrupt Features. Some of the newer pods 
also have interrupt testing capabilities, allowing 
them to read information from received inter- 
rupts. The user can control the configuration of 
the pod’s interrupt lines, enabling and disabling 
interrupts and forcing interrupt-acknowledge 
cycles. 

Quick Memory Tests. Fluke has increased the 
speed of memory testing in many of its newer 
pods, including the 8051, 8086, 8088, Z8000, 
68000, 80186, 80188, and 80286 building Quick 
RAM and Quick ROM tests into the pod soft- 
ware. In addition to greatly reducing the test 
time, these tests provide: 


° A choice of byte or word test for the 16-bit 
microprocessors 

* A choice of address increment size 

* More flexibility under program control 


The Quick RAM test consists of two parts. The 
first rapidly tests the read/write capabilities of 
either small segments of memory or the entire 
block of RAM. The second, a pattern verification 
test, verifies that memory addresses are being 
properly decoded and checks dynamic RAM 
memory for refresh problems, verifying its ability 
to retain accurate information. 

The Quick ROM test uses a checksum proce- 
dure to test the ROM for faults. It also finds any 
inactive data bits (bits that always read high or 
low regardless of the ROM address selected). 


Quick Looping Read or Write. The Quick Loop- 
ing Read or Write function rapidly performs 
continuous Reads or Writes at a specified ad- 
dress. This feature lets you easily view bus 
signals on an oscilloscope synchronized to the 
TRIGGER OUTPUT pulse (located on the rear 
panel of the Troubleshooter). By increasing the 
repetition rate of the oscilloscope trace, this 
function makes the trace signal brighter and 
therefore easier to see. 


HyperTEST™ RAM Test Algorithm 


Thorough testing of the large amount of memory 
commonly available with the newer 16-bit proc- 
essors Can take a significant portion of the total 
test time. The 9000-80286H pod addresses this 
by incorporating Fluke’s new high-speed Hy- 
perTEST™ RAM Test Algorithm (patent pend- 
ing). HyperRAM can be executed in immediate 
mode as well as under program control. It can 
test one megabyte of the UUT’s RAM in as little 
as one second. 


Special Circuitry 


Because the pod is intended to be used with 
defective micro-systems, Fluke designed it with 
special input protection circuitry. This circuitry 
provides overvoltage protection on each line to 
the unit under test — even if the pod is plugged in 
backwards. Other pod circuitry monitors and 
checks each read/write operation as it is per- 
formed. A self-test socket is included for verify- 
ing proper pod function. 


Pod Adapter Packaging Kit 


Allows testing of many microprocessor sys- 
tems not directly supported by a Fluke interface 
pod. Consists of all the parts necessary to house 
the adapter circuitry, to connect the pod to the 
adapter, and to connect the adapter to the UUT. 


9000 Series Interface Pods 


Ordering Information 


Interface Pods —_ January 1989 prices 


QOOO A= ZB re iieh ica ssscedscentossavt cedsensnceccen $1190 
SOCOOA-ZEO/ AA Be a oie. ccccacsasassessteers-osess 1390 
QOODA-ZE000 8 ei ivises sasecncsdiercanscsesssieones 2090 
GOQOA= 180 Aare eatecsssdsscabensectssasstveecsvares 1690 
SOOQA=G6 502 Braces crescevsccccedsersetisacuseusses 1190 
SOQOA=6800 | crcccscstecncohscvensntcssersenseeaes 1190 
SOOOA-680 28 erearcectscsccnentans secenranssvecers 1190 
SOOOA-6E09 9 oriaiaaee caer radenisey catcnessceueve 1590 
SOODA-SOAG Fira inant nssdccgntescncsassensseuttones 2090 
SOOCA-G05 We ivi ssnc.ssaccetacrscastevsccesvtarrduce 2090 
SOOQA-SOBO Bogie. tocecsconeneacercscastecssascst 1190 
SOOO A=S085 iovnccscsacesercansenccecacesssecesticss 1190 
SOOO A=B0S6 be oriitetsorccnretevsrectescserenscscnti 2590 
QOODA-8088 ............ccccsesscsssssessseennes 2590 
SOOOQAs9900 o.oo riecenparscertectcsscsecaecrsaccteuer 2090 
QOOOA-GE000® coin cincccdscsanccscengesnasonsee 2590 
GOOD A= SOUS G irreccsresccerdetescccerancnsescecece 3090 
GOOOA-801 86 oon scorn cc caceteonccgestecerscercese 3090 
QOOOA-8028G6H ............ceccsesreesteesteesees 3590 


“Each of these pods supports a family of microprocessors. 


Accessories 
9000A-200 Pod Adapter Packaging 

GAT saletiste oleh pat ec er site Oe ee Rae 195 
9000A-201 8051 Clip-on Adapter ....... 95 


Y9000A-80286-7202 PLCC Clip-on 
FeXo FeV 0) (=| potee ees eae cece ice poceee cee peck 


Service & Support 
Warranty 

One year product warranty. See page 470 for 
further information on warranty terms and condi- 
tons. 
Extended Warranty* 
SC1-9000A-Z80 Repair..................008. 151 


*Extended Warranty available on other pods also. 
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90 Series uP Board Tester 


The Fluke 90 Series is a family of compact, 
powerful, inexpensive testers for isolating and 
diagnosing faults in microprocessor-based prod- 
ucts and systems. The 90 Series is completely 
self-contained and clips directly onto the micro- 
processor in the Unit Under Test (UUT). This 
clip-on reduces test setup times, and allows 
systems with soldered-in microprocessors to be 
tested and serviced. 


Pre-Programmed Tests 


The 90 Series is pre-programmed with a bat- 
tery of tests that find UUT problems quickly. 
These tests are selected from easy to under- 
stand menus, virtually eliminating training time. 


&) 
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90 Series 


Starting at the UUT’s kernel and working through 
the busses to memory and peripheral devices, 
these tests allow the operator to quickly isolate 
system faults. 90 Series tests are divided into 
four basic groups: 


Bus Tests 


Isolate bus lines stuck high or low, or bus lines 
shorted to other bus lines. 


Memory Tests 


Test system RAM and ROM. These tests do 
not interrupt UUT operation. Other tests examine 
and modify memory contents, or exercise memory 
mapped peripherals while the UUT is operating. 
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/O Tests 

Examine and modify the contents at I/O ad- 
dresses or exercise peripherals while the UUT 
is operating. 


Probe Tests 


Isolates shorted or stuck address, data and 
control lines. Quick Trace™ automatically iden- 
tifies bus lines and allows them to be tracked 
through the UUT. 


QuickTrace™ 


hu dick Trea 


Hie ATS 


Shorted or stuck bus lines can be the most 
difficult faults to find. The 90 Series offers sev- 
eral tests to help isolate those faults. One of the 
most powerful is QuickTrace.™ Using the logic 
probe, circuit nodes are automatically identi- 
fied. When recognized, the circuit node’s name 
is displayed, and the probe light changes from 
red to green. In addition to immediate identifica- 
tion, any address, data, or control lines shorted 
together are also reported. 


Real Time Testing 


While performing most tests, the 90 Series 
“cycle steals” and drives the UUT’s address, 
data, and control busses. This unique and pro- 
prietary technique allows testing, without dis- 
rupting normal UUT operation. The UUT contin- 
ues to run at full system speed and execute its 
normal operations. This “cycle stealing” tech- 
nique allows memory or I/O address to be tested, 
examined or written to without disturbing UUT 
operation. Marginal components and intermit- 
tent failures can be easily isolated. The UUT 
can be mechanically or thermally stressed while 
performing normal operations at the same time 
the 90 Series is testing. Voltage sensitive com- 
ponents can be also isolated by testing while 
the UUT power supply voltage is varied. 


Testing External Devices 


The 90 Series comes with a logic probe and 
SYNC/Trigger interface to aid in diagnosing prob- 
lems in circuits outside the UUT’s bus and 
memory. This SYNC/Trigger interface enhances 
oscilloscopes for troubleshooting digital prob- 
lems by synchronizing it to valid UUT bus states. 
Only stable bus states are recognized, eliminat- 
ing “garbage” due to triggering during non-valid 
bus conditions. When no tests are being exe- 
cuted, both the logic probe and external trigger 
are synchronized to the “data valid” state of the 
UUT’s bus. When the 90 Series is performing a 
test, both the probe and External SYNC/Trigger 
interface are synchronized to the test performed 
by the 90 Series, allowing more detailed exami- 
nation of the forced event. 
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External Power Supply 
r RS-232-C Interface Connector 
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Cable to UUT uP 
Logic Probe Connector 


Sync/Trigger Interface Connector 


Advanced Troubleshooting 
Support 


The 90 Series also has an RS-232 interface 
for remote operation and control. When oper- 
ated remotely, all commands and operations 
available at the front panel are available via the 
RS-232 interface. Predefined tests sequences 
for automated fault isolation can be imple- 
mented. Additional diagnostic features are also 
present. 


Breakpoint, Framepoint, and 
External Trigger 


The 90 Series can be configured over the 
_remoie interface to execute a trap on prese- 
lected UUT events. Unusual or infrequent events 
are easily isolated for added fault finding power. 

These traps trigger whenever the selected UUT 
event (memory examine, memory write, I/O 
examine, I/O write, interrupt acknowledge; or 
op-code fetch) occurs. They can be qualified by 
requiring a specified address or data bus value, 
and/or by requiring the probe to be in a given 
state. These traps can be used to; 1) Halt the 
UUT's microprocessor (Breakpoint) and display 
address and data information; 2) take a snap- 
shot of the address and data busses (Framepoint) 
allowing the UUT to continue to run or; 3) gener- 
ate a pulse at the SYNC/Trigger inteface (Exter- 
nal Trigger). 


Memory Upload and Download 


The contents of UUT ROM and RAM can be 
uploaded and RAM contents can be downloaded 
via the remote interface. ROM contents can be 
uploaded and reverse assembled to produce 
software listings that might not otherwise be 
available. 
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QuickTools™ Software 


QuickTools™ software makes remote opera- 
tion of the Fluke 90 Series as easy as using the 
tester’s front panel, and allows for interaction 
with the 90 Series’ remote functions. QuickTools 
software provides an easy means of establish- 
ing remote control of the 90 Series with an IBM 
PC® or compatible to save, edit, and execute a 
series of test commands and to store and print 
the test results. 

Ease of programming and operation are sup- 
ported by menus, help screens and single key- 
stroke command prompting. The software helps 
perform user-definable actions such as 
branches, calls and pauses within a test proce- 
dure. QuickTools software also allows for on- 
line operator instructions and messages. These 
can be combined with preprogrammed func- 
tions such as probe and QuickTrace applica- 
tions. 

In addition, test actions can be taken on the 
remote "breakpoint" and "framepoint" functions, 
permitting detailed monitoring and analysis of 
both field equipment and installed systems. 

QuickTools software also supports the upload- 
ing and downloading of memory in Intel and 
Motorola hex format, and you can enable the 
external trigger for various applications. The 
RS-232 cable, provided with the unit, offers 
quick system connection. 


Specifications | 


Microprocessors Supported: 8085, 6809E, 
6809, Z80 

Functions Supported: Power Supply Test; Clock 
Test; Control Line Test 

Bus Tests: Shorted Address, Data or Control 
Lines; Stuck Address, Data or Conirol Lines 


90 Series 


Ramp Test 

Shift Test 

Memory Tests: Test Memory; Checksum Mem- 
ory; Examine Memory; Verify Memory; Write 
Memory; Memory Soak Test 

1/O Tests: Examine I/O Port; I/O Verify Test; 
Write 1/O Port 

RS-232 Port Configuration Command 

Probe Tests: QuickTrace™; Probe Address 
Lines; Probe Data Lines; Probe Control Lines 
Break-Point, Frame-Point and External Trig- 
ger Commands: General Address Qualifiers; 
General Data Qualifiers; General Probe State 
Qualifiers; General Loop Count Qualifiers; CPU 
Function Qualifiers; Memory Read/Write CPU 
Function Qualifiers; 1/O Read/Write CPU Func- 
tion Qualifiers; Opcode Fetch CPU Function 
Qualifier; Interrupt Acknowledge CPU Function 
Qualifier 

Memory Fill Command 

Up-Load Memory Command 

Down-Load Memory Command 


RS-232-C Interface: Interconnect cable with 
DB-25 socket connector included. Uses XON/ 
XOFF Protocol 


Operating Conditions 

Timing: Up to 20 MHz 

Voltage: From UUT: 4.8 VDC to 5.3 VDC: Ext. 
PS: (7 VDC to 12 VDC) 

Power Consumption: Less than .75W 
Relative Humidity: Up to 80% 0°C to 35°C; up 
to 70% 35°C to 50°C, non-condensing 
Ambient Temperature: 0°C to 50°C 

User Interface: A 2-line by 16-character LCD 
panel. 24-key keypad: 16-keys for hex digit en- 
try; 8-function-specific keys 

Size: 280 mm W x 152 mm D x 51 mm H (11 in 
W x 6 in D x 2 in H) 

Weight: 1.0 kg (2 lb 3 oz) 

Includes: User’s manual, probe, RS-232 cable, 
application notes, 17-min video showing how to 
use Fluke 90 


Ordering Information 


Models January 1989 prices 


Fluke 90 Z80 uP Board Tester .............. $1595 
Fluke 90 8085 uP Board Tester ............ 
Fluke 90 6809/6809E uP Board Tester. 
Fluke 90 S100 QuickTools Software ..... 


1595 
300 
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Board Testers & Troubleshooters 


Option Compatibility 


9005A, 9010A, 9020A Option Compatibility 


9000A-* Interface Podsi(all) ene. teen eee 
9010A-001 RS-232i Interfaces ee er ieee eee, 
9000A-006 Asynchronous Signature Probe. ............... 
9000A-010 Demonstration and Training Package ..... 
9000A-200 Kit for customizing Interface Pods ........... 
9000A-201 Clip-on Adapter for -8051 Pod ................. 
9000A-900 chransit, Case: 5 Aaa te cas eee 
9000A-901/AC PCB for Troubleshooting Classes............ 
9000A-910 Utility Tape Pavscee A eee Pe reer. 
9010A-920 Language Compiler for 1722A or 1720A . 
9010A-922 Language Compiler for Kay Pro .............. 
9010A-923 Language Compiler for IBM PC................ 
9020A-925 Testwriter, PC Software ..0.......:.:eseeeee 
9000A-9711 Tape for Troubleshooting 8520As ........... 
9010A/GF For Guided Fault Testing w/Option -925 .. 
Other Items 

Y8007 


Notes: All options are customer-installable except where noted. 
t Compatible option 
* Option suffix identifies Interface Pod type 
RS-232 capability included 
Installed at Factory or, at extra charge later, order through Service Center 
Requires 9000A-80286 Pod 
Use only on 40-pin microprocessor adaptations 
Option 9010A-001 is required. E Disk Option 1720A-001 is required for 1720A 
Option 9010A-001 is required 
Requires IBM PC with RS-232 Interface, 9010A, and 9010A/GF 
Requires IBM PC with RS-232 Interface 


9100 Series Option Compatibility 


9000A-* Interface:Pods*(all)teh a ee ee. 
9100A-003 Parallel I/O Module (four can be used) .................. 
9100A-004 Programmers’ Station w/Monochrome Monitor ..... 
9100A-005 Programmers’ Station w/o Monitor (for Color) ....... 
9105A-007 iDZkKiMemonuExpansiOMpeamenecen-c:ccressc.ssuerest 
9105A-008 Real= [ime Clock crtecs..2 c.steeaee. ced vanarnt oeete sve 
9100A-009 MonochromedVionitoreresness. stray east 
9000A-010 Demonstration and Training Package ................... 
9100A-011 Colon Video! Card) tcc. sere oes. ss. ae rea 
9100A-012 2 M-Byte Memory Expansion .............:cccccccsceseeeeeee 
9100A-013 Keyboakd sr. .8 +. teensy SAA Se Bocuse dons 


Other Items 
Y8091 Package of Ten 3.5-inch Floppy Disks .................. 
Y9100A-DCS DIP CLIP Set (-14D through -40D) ................... 


Package of Ten Minicassette Tapes ........ 


NQ@ OA WMH >= *# 


Notes: All options are customer-installable except where noted. 

t Compatible option 

* Option suffix identifies Interface Pod type 

# One included 

1 Installed at Factory or, at extra charge later, order through Service Center 
2 Included as part of 9100A-004 
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Calibration Instruments 


All electrical and electronic test and 
measurement instruments must be 7 
calibrated — when they are manufactured, 
and at regular intervals, to ensure 
accuracy and confidence in their meas- 
urements. Practically all instruments that 
measure voltage, current or resistance, 
can be calibrated with Fluke calibrators, 
standards, and auxiliary equipment. 

Fluke is the leader in calibration equip- 
ment. This leadership applies to advance- 
ment in precision equipment and software 
and support services that greatly im- 
proves the productivity of calibration 
professionals. If you think it may be 
economical to calibrate your own voltme- 
e Re ters, ammeters, ohmmeters, multimeters, 
Page 187 S/00A Page 187 5725A — oscilloscopes, or other instruments of that 

: kind, study Fluke’s complete calibration- 
solutions on the following pages. 


ED 7320 av neFERENCE STANDARD 


Sa 742A-1 RESISTANCE srancaro FSET ISI 7424-10 RESISTANCE StANDARO 
CURRENT SENSE CURRENT SENSE 


| 
| 
| 


iPERAT 
MAXOMUM CURRENT © 3 mA 


Page 228 742A-1 & 742A-10k = Page 229 732A 


Selection: Chiartser esos eee Nee ea - 184 


Calibration Instruments ........-..02..2. ees es 187 
Calibration Systems and Software ........... 212 
Standards Instruments ......0.0..6. ee 227 


Page 218 7457A = Page 193 5100B 
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Calibration Instruments, Systems & Standards 


What is Calibration? 


Calibration is a special, highly-refined process 
in which you compare an instruments perform- 
ance with standards of known uncertainty to 
detect or correct any variation from required 
performance. In other words, it is a process veri- 
fying the operational integrity of instruments. 

All electrical and electronic test and measure- 
ment instruments must be calibrated, both at the 
time of manufacture and at regular intervals 
during use, to assure the accuracy of and confi- 
dence in the measurements you make. You will 
also find that in many instances certification of 
calibration is a legal requirement. 

Calibration provides two major benefits. First, 
it allows you to use your instruments with confi- 
dence by minimizing the uncertainties associ- 
ated with your measurements. Second, it fulfills 
the requirements for “traceability” to national 
standards demanded so frequently today. 

Fluke is the leader in DC and low frequency 
calibration. Fluke provides a broad range of 
products, from calibration instrumens, to auto- 
mated calibration systems, and the standards 
required to maintain them. If you calibrate volt- 
meters, ohmmeters, ammeters, multimeters, 
oscilloscopes, or other electronic test and meas- 
urement instruments, Fluke has the calibration 
solutions to match your workload. 


Calibrators 


Direct 


Voltage Voltage 


sae [torov] = | - | - | 
fsea2n [To 1t00v | — 
soa | - | were | - | - | 


Sea feOv  -  [  a 
Beton eee 


Alternating | Direct | Alternating| Resis- 
Current 


1.02 to 
B700A |To 1100V | To 1100V |To22A| To2.2A | oo, | option | Spem| Yes | 
1Q to 
To 1100V | To1100v | To2a | To2a | 12% 
fe) fe) [e) [e) a 


a ee 
1.0Q to 
Pa eet ou |e ee 


| 10 ppm_| 
ct Sy = ee A 


10Q to 


The range of Fluke products includes high- 
accuracy single-function calibrators for calibrat- 
ing your high end voltmeters. Fluke also pro- 
vides multifunction manual and bus-controllable 
calibrators that can economically calibrate the 
bulk of your low- and mid-accuracy workload. 
These include a full line of accessories and 
auxiliary products. 

Fluke also offers the next logical step in calibra- 
tion, automated systems that will increase your 
productivity and repeatability, while easing your 
documentation process. You can start the auto- 
mation process without replacing your existing 
instrument inventory. Instruments you purchase 
now can be integrated into systems as your 
workload expands. And what you need to add 
later will work with what you have now. Fluke 
provides the calibration software to meet your 
calibration workload. 

Fluke’s commitment to the calibration market 
includes the support services you require. Appli- 
cations support, training, traceability programs, 
maintenance, repair, calibration services, and 
module exchange programs you expect are all 
available from Fluke. 

Study the Fluke calibration solutions on the 
following pages. If you need assistance, contact 
your Fluke Account Manager or call Fluke (toll 
free in the U.S.) at 800-426-0361. 


Wide- 


band 
Voltage 


a7 

97 

= [= [ee pom | option | 799 
ee Co 
208 


30 ppm 


Automated Calibration Systems 
Based on 7411 Calibration Software 


Measurement 


scope | meter Capability 


bration | bration 


reo | 
asia = |_vos | Savana 

rrao05| ves | — | Yeo [etal 
ravza [ ves | Yeo | Yes [226 


AC/DC Transfer Standards 


hee S ae 
+ With 
[o) 
540B A40 0.01% 
1000V A4OA 


0. a, 1 ae 


0. o 50 MHz 


ible 
Cali- 
brator 


Gain 
Transcond. 


1200V rms 
1600V dc 


1200V rms 


1 to 20A 
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Reference Standards 


10V 

1V 
10 ppm 1.018V 

AV 


“Direct Voltage Maintenance Program. See page 231. 


Using the Product/Applications 
Guide 


The traceability chart shows you how Fluke 
calibration products cover your Calibration Lab 
and Standards Lab workload. This chart will help 
you select the instrumentation you need in your 
facility. 

Find the position of your lab on the chart. Then 
refer to the box below for the appropriate prod- 
‘ucts. Each product is fully described in the fol- 
lowing pages. Your local Fluke Account Man- 
ager will be glad to assist you in matching Fluke 
_ instruments and systems to your requirements. 
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Alternating 
Voltage 
50 Hz 
10V rms to 2 
100 kHz 


Dividers and Standards Equipment 


Stability Se 
eon ae = 


0.002% in 
Y5020 | +0.01 eimonine Oto20A | 211 
720A |0.1 ppm | 1.0 ppmiyear| Oto 1100v | 239 
aia | - | - | 4000:1 Ratio] 238 | 


750A | 10 ppm | 10 ppm/year | 1.1 to 1100V 
1.0 pV to 

845AB;} 2% 0.15 pV/hr 4000V 240 
1.0 pV to 

845AR| 3% 0.15 wV/hr 4000V 
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National 
Standards 
Laboratory 


Fluke Your Local 
Standards Standards Standards 
Laboratory Laboratory Laboratory 


Primary Laboratory Instruments 


Direct Alternating Direct Alternating | Resistance/ 
Voltage Voltage Current Current Dividers 


Fluke Fluke 
Customer 
Service 
Calibration 
Laboratory 


Your Independent 
Calibration Calibration 
Laboratory Laboratory 


Production 
Calibration 
Laboratory 


Secondary Laboratory Instruments 
Direct Alternating Alternating | Resistance Automated 
Voltage Voltage Current Calibration 
| Meter | Scope 
7409B 
A123 


Calibrated Products 
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Cost-Effective Solutions for the Cal 
Lab Workload 


While a calibrator’s parts per million (ppm) 
specifications are important, focusing on speci- 
fications alone is not the best approach to select- 
ing a calibration instrument. Other factors such 
as reliability, ease of use, expandability, service, 
and manufacturer service and responsiveness 
are equally as important as specifications. You 
need to consider the total cost of ownership. 

Satisfying your calibration needs means far 
more than just buying some calibration hard- 
ware. Of course you need to look at the specifi- 
cations, but make sure you are evaluating per- 
formance that fits your needs and not just paper 
promises. 


Selection Guide 


Direct 
Voltage 
Calibration 


Multimeter 
Calibration 


For Further Information , 
_ To help you learn more about calibration and 


The real challenge is how to get the most cost- 
effective workload coverage. Consider your popu- 
lation of instruments. Will you be calibrating ATE 
systems or handheld DMMs? How high is your 
volume? 

To obtain sufficient workload coverage in the 
past, many different instruments were required 
to handle a single calibration task. Single instru- 
ments are now capable of multiple tasks. For 
example, when Fluke introduced the 5100 Se- 
ries, it replaced the need for six different instru- 
ments and was dubbed the “cal lab in a box.” 
With technology advances such as these, the 
expense of equipping a cal lab is decreasing. A 
new Offering, the 5700A, provides still higher 
accuracy while maintaining compability with the 
5100 Series. 


Direct 
Current 
Calibration 


Alternating 
Voltage 
Calibration 


Alternating 
Current 
Calibration 


| Various related subjects, Fluke offers a wide —, 
_ variety of literature. This catalog lists all the 


technical literature available. Some specific 
_ terms of interest are listed below. 


Traceability Chart: Derivation of : oS be 


__ This full-color poster traces the derivation of | 
electrical units from the basic world standards 
to the level of instrumentation in your calibra- 
tion lab. It will be valuable for teaching new 


_ technicians derivation of units 


your measurements. 


You also need to keep the future in mind. Will 
you want to automate your calibration process at 
a later date? If so, sonsider calibration instru- — 
ments that can be integrated into automated 
calibration systems. (See page XXX for a de- 
scription of how Fluke calibration instruments 
can be expanded into automated systems.) 
Expandability is an important factor in protecting 
your instrumentation investment. 

A crucial aspect of achieving the best workload 
coverage is determining the level of accuracy 
required to calibrate instruments in your work- 
load. For the most cost effective investment, 
concentrate your on instruments covering the 
greatest portion of your workload. 


Resistance 
Calibration 


Compatible 
Amplifiers 
5725A, 5205A, 5215A, 5220A 
5205A, 5215A, 5220A 
5205A, 5215A, 5220A 
5205A, 5220A 
5205A, 5220A 
5205A, 5215A 


i 


{ 
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IEEE-488 


oe 


i 


eaets: Bats tntaniaciceseind: 

_ Covers the complete DMM calib 
E Precision performance that is easy to use 
Simplified support with Artifact Calibration 
_ Compatible to protect your investment 


Peers 


Wide Workload Coverage 
The Fluke 5700A is designed to cover the 


widest portion of today's calibration workload - a 


wide variety of DMMs from all manufacturers. It 
delivers direct voltage to 1100V and alternating 
voltage from 220 pV to 1100V at frequencies 
from 10 Hz to 1.2 MHz. Cardinal point resis- 
tances range from 1Q to 100 MQ in x1 and 
x1.9 decades, including a short. Direct and 
alternating current are provided to 2.2A, and fre- 
quencies for alternating current range from 
10 Hz to 10 kHz. 

Only one option is offered for the 5700A, Wide- 
band Voltage (-03). It provides flat, low-noise 
alternating voltage output from 10 Hz to 30 MHz 
to extend workload coverage to include RF volt- 
meters. Output may be selected in volts or dBm 
referenced to 50Q. 

The companion 5725A Amplifier extends the 
5700A’s workload coverage still further. It in- 
creases maximum direct and alternating current 
to 11A for calibrating the high current ranges of 
popular low-cost and hand-held DMMs. And it 
extends the calibrator’s alternating volt-hertz 
product to 1100V at 30 kHz and 750V at 100 kHz 
to cover the calibration requirements of high- 
accuracy bench and system meters. 

The 5700A is designed to be taken to the 
workload. In manufacturing applications, 
test instruments may be calibrated on-site, 
minimizing production line downtime due to cali- 
bration recall. 


ration workload 


Low Cost of Ownership 


The original purchase price is not the most 
significant cost associated with owning a high 
accuracy calibrator. Once the instrument is on 
the job, a wide range of calibration, mainte- 
nance, repair and training requirements increase 
its cost of ownership beyond the original pur- 
chase price many times over. 

The 5700A Calibrator was designed to keep 
those traditional ownership costs down. Its 
powerful features are easy to use. Advanced 
internal metrology dramatically reduces support 
requirements while increasing your confidence 
in the instrument’s performance. And its rugged, 


modular design increases reliability and makes 
problems easy to find and repair when they 
occur. 


Simplified Calibration Support 


Only three Artifact Standards, a 10V dc refer- 
ence and 1Q and 10 kQ resistance references, 
are required to calibrate all 5700A ranges and 
functions to full specifications. The process, 
running under the control of the calibrator, takes 
about one hour. Instructions are displayed on 
the front panel in plain English to prompt the op- 
erator when to make various connections and in- 
puts. For added confidence, Fluke recommends 
that a full verification of the 5700A be performed 
every two years or as required by your estab- 
lished procedures. 

The 5700A does not need to be recalled to the 
standards laboratory for calibration. Due to its 
unique, environmentally tolerant design, the 
5700A may be calibrated wherever it is used, at 
any temperature between 15°C and 35°C. 
Full performance is available for +5°C of that 
temperature. 


Complete Confidence 


Between Artifact Calibrations, the 5700A’s per- 
formance may be checked against its internal 
standards. Without adjusting the instrument, an 
automated procedure is available to check each 
range and function against internal check stan- 
dards to increase your confidence that it is within 
performance tolerances. Should any range be 
shown to be out of specification, the operator is 
alerted. All results of this Cal Check process can 
be printed via RS-232 port. This data can be 
used to develop control charts to predict the 
long-term performance of the calibrator. 


High Performance That’s Easy to Use 


In the past, calibration of precision DMMs 
required a host of complex, manually operated 
instruments and standards. 

The 5700A combines the functions of these 
instruments to dramatically simplify DMM 
calibration. Values are entered on the simple 
numeric keyboard and displayed on the front 


ee 
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5700A 


panel. The command is confirmed with the 
ENTER key. To verify the reading of the UUT, 
the operator simply adjusts the output knob and 
the error is displayed directly in ppm or %. 
Output values can be selected for editing using 
the arrow keys. Using the OFFSET and SCALE 
keys, the 5700A compensates for meter zero 
offset and scale errors and directly displays 
linearity errors at any scale level. The x10 and 
+10 keys simplify work on meters requiring cali- 
bration levels in even decade steps. Just multi- 
ply or divide any output value by pressing the 
corresponding key. 

To protect the operator and UTT, limits on 
maximum output can be preset. For additional 
operator protection, the 5700A resets to standby 
mode when output is increased to more than 
22V. 


Compatibility 

The 5700A is designed to protect your invest- 
ment in existing Fluke instruments and proce- 
dures. For example, a Fluke 5205A or 5215A 
voltage amplifier, and a Fluke 5220A transcon- 
ductance amplifier may be connected directly to 
the 5700A through dedicated ports. In auto- 
mated systems, the 5700A may be configured to 
emulate a 5100B so that existing procedures 
can be run with minimal modification. 


Designed for Reliability 


Another important factor in keeping instrument 
cost of ownership low is product reliability. 
Throughout its design and manufacture, the 
5700A has been engineered to be the most 
reliable instrument of its type. Statistical process 
control techniques assure that quality is main- 
tained, from component test through final as- 
sembly. Every 5700A is subjected to more than 
2g of random vibration to prevent subtle imper- 
fections from causing failures later on. A stiff 
chassis permits the 5700A to be moved with 
minimal risk of damage. Internal DIN connectors 
seal out potential environmental problems while 
keeping circuit boards firmly connected. Internal 
diagnostics exercise both digital and analog 
functions and can isolate problems to the board 
level, so repair often requires nothing more than 
the replacement of a plug-in module. 


Specification Summary* 


To simplify evaluation of how the 5700A cov- 
ers your calibration workload, use the 5700A ab- 
solute uncertainty specifications. 
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Specifications 


DC Voltage 


Range Resolution 


Absolute Uncertainty 


+5°C from calibration temperature 


[2aHours | 80Days | 180 ays 


Resistance 


Nominal 
Value 


Absolute Uncertainty includes stability, tem- 
perature coefficient, linearity, line and load regu- 
lation, and the traceability of external standards. 
You do not need to add anything to determine the 
ratios between 5700A uncertainties and the un- 
certainties of your calibration workload. 
*Complete 5700A and 5725 specifications are available. 
Ask for Fluke document A0296. 


Resistance 


Seventeen passive resistance values are sup- 
plied in x1.0 and x1.9 mutiples, plus a short to 


Absolute Uncertainty of Characterized Value 
eee from calibration mea 


90 eneeva0 Dayenn 


+(ppm output + pV) 
8+ .75 9+.8 
8+1.2 
8+4 
8+8 
9+ 100 
11 +600 


7+1.2 
7+4 
7+8 
8 + 100 
10 + 600 


180 | -180Days_—| 
tppm 


allow complete resistance calibration without 
moving test leads. Actual values assigned dur- 
ing calibration are displayed and used as refer- 
ence points for error calculations. 

For calibration of highter accuracy meters, 4- 
wire output connection is provided, with absolute 
uncertainties as shown in the table. Active 2-wire 
compensation is available for calibration of less 
accurate ohmmeters with 2-wire inputs. This 
feature substantially eliminates errors due to test 
lead resistance, and may be selected for resis- 
tance values up to 19 kQ. 
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AC Voltage 


+ §°C from calibration temperature 
[24Hours [90Days | 180Days | i Year 
hes HZ cater +(ppm output + pV) 


10-20 500 +5 550 +5 600 +5 600 +5 
20-40 200 + 5 220 +5 23045 240 +5 
40-20k 100 +5 11045 120+5 120 +5 
Besides AV. 20k-50k 340 +5 370 +5 390 +5 410 +5 
50k-100k 800 + 8 900 + 8 950 + 8 950 + 8 
100k-300k} 11% + 15 12% + 15 13% + 15 13% + 15 
300k-500k} 15% + 30 17% + 30 17% + 30 18% + 30 
500k-1M | 30% +30 33% + 30 35% + 30 36% + 30 


10-20 500 +6 550 +6 600 +6 600 +6 
20-40 200 +6 220 +6 230 + 6 240 +6 
40-20k 100 +6 110+6 120 +6 120 +6 
Bon 40.nV 20k-50k 340 +6 370 +6 390 + 6 410 +6 
50k-100k 800 + 8 900 + 8 950 + 8 950 + 8 
100k-300k| 11% + 15 12% + 15 13% + 15 13% + 15 
300k-500k} 15% + 30 17% + 30 17% + 30 18% + 30 
500kK-1M | 30% +30 33% + 30 35% + 30 36% + 30 


10-20 500 + 16 550 + 16 600 + 16 600 + 16 

20-40 200 + 10 220 + 10 230 + 10 240 + 10 

40-20k 95 + 10 100 + 10 110+ 10 110 +10 

220 mv «100 nV 20k-50k 300 + 10 330 + 10 350 + 10 360 + 10 
50k-100k 750 + 30 800 + 30 850 + 30 900 + 30 

100k-300k} 940 + 30 1% + 30 11% +30 11% +30 

300k-500k| 15% + 40 17% + 40 17% + 40 18% + 40 

500k-1M | 30% + 100 33% + 100 35% + 100 36% + 100 


10-20 500 + 100 550 + 100 600 + 100 600 + 100 


20-40 150 + 30 170 + 30 170 + 30 180 + 30 
40-20k 70 +7 75 +7 80 +7 85 +7 
2 2V 1 Vv 20k-50k 120 + 20 130 + 20 140 + 20 140 + 20 
50k-100k 230 + 80 250 + 80 270 + 80 280 + 80 
100k-300k} 400 + 150 440 + 150 470 + 150 480 + 150 
300k-500k | 10% + 400 11% + 400 12% + 400 12% + 400 
500k-1M | .20%+1mV | .22%+1mV | .23%+1mV | 24% +1 mV 
10-20 500 + 1 mV 550 + 1 mV 600+1mV | 600+1mvV 
20-40 150 + 300 170 + 300 170 + 300 180 + 300 
40-20k 70 +70 75 +70 80 +70 85 +70 
22V 10 uv 20k-50k 120 + 200 130 + 200 140 + 200 140 + 200 
50k-100k | 230 + 400 250 + 400 270 + 400 280 + 400 
100k-300k| 500+1.7mV| 550+1.7mV} 550+1.7mV| 600 +1.7 mV 
300k-500k | 12% +5mV | 13%+5mV | .13%+5mV | 14% +5 mV 
500k-1M | .26%+9mV | .28%+9mV | .29%+9mV | .30%+9mV 
| ae aa’ ppm output + mV) 
10-20 500 + 10 550 + 10 600 + 10 600 + 10 
20-40 150+3 170 +3 170 +3 180 +3 
40-20k 75 +1 80 +1 85 +1 90 +1 
20k-50k 200 + 4 220 +4 240 +4 250 +4 
Be (ON ob viso-t00K 500 + 10 550 + 10 600 + 10 600 + 10 
100k-300k}  .15% + 110 15% +110 | .16% +110 16% + 110 
300k-500k} 50% + 110 52% + 110 53% + 110 54% + 110 
S00k-1M | 1.20% +220 | 1.25% +220 | 1.25%+220 | 1.30% +220 
1100V 1 mV 50-1k 75 +4 80 +4 85 +4 90 +4 


AC Voltage, 5725A Amplifier 


Range | Resolution Absolute Uncertainty 
+ 5°C from calibration temperature 
| _24Hours | 90Days | 180Days |  1Year | 
antic aeh| GaN NR SY Appm outputs mvj ee 


40-1k 75+4 80 +4 85+4 90 +4 
1100V 1k-20k 105 +6 125+6 135+6 165+6 
1 mV 20k-30k 230 +11 360 + 11 440 +14 600 + 11 


750V 30k-50k 230 +11 360 + 11 440 +11 600 + 11 
50k-100k 600 + 45 13% + 45 16% + 45 23% + 45 


10 Hz 50 Hz 1kHz  100kHz 1 MHz 30 MHz 
Frequency 
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DC Current 
Range 


5725A Amplifier: 


11A 10 


AC Current 


oat 


5725A Ampiifier: 


11A 100 pA 


Resolution 


Range | Resolution | Frequency 
| 24Hours | 90 Days 180 Days 
ie 


i 


Absolute Uncertainty 
+5°C from calibration temperature 


+(ppm output + nA) 


50+ 10 
50 + 10 
50 + 100 


+(ppm output + 1A) 


45+ 10 
45 +10 
45 + 100 


60 + 10 
60 + 10 
60 + 100 


55 + 1 60 + 1 65 +1 70 +1 
80 + 30 85 + 30 90 + 30 95 + 30 


380 + 470 385 + 480 390 + 480 400 + 480 


Absolute Uncertainty 
+ 5°C from calibration temperature 


1 Year 


+(ppm output + nA) 
700 + 30 


650 + 30 


750 + 30 800 + 30 


350 + 25 380 + 25 410 + 25 420 + 25 
120 + 20 140 + 20 150 + 20 160 + 20 
650+ 1A 750 +1 pA 800 +1 pA 850 +1 yA 
40% + 4A 44% +4 UA 46% +4 uA 48% +4 uA 


650 + 50 700 + 50 750 + 50 800 + 50 


350 + 40 380 + 40 410 + 40 420 + 40 
120 + 40 140 + 40 150 + 40 160 + 40 
650 +2uA 750 +2uA 800 + 2 uA 850 + 2 uA 
4% +4 UA 44% +4 UA 46% + 4 uA 48% +4 uA 


650 + 500 700 + 500 750 + 500 800 + 500 
350 + 400 380 + 400 410 + 400 420 + 400 
120 + 400 140 + 400 150 + 400 160 + 400 
650 +10 yA 750 +10 pA 800 + 10 pA 850 +10 pA 


4% + 20 vA 44% + 201A 46% + 20 pA 48% + 20 LA 
+(ppm output + LA) 
650 +5 700 +5 750 +5 800 +5 


350 + 4 380 + 4 410+4 420+4 
300 + 4 330 + 4 350 + 4 360 + 4 
700 + 50 750 + 50 800 + 50 850 + 50 
4% + 100 44% + 100 46% + 100 48% + 100 
40-1k 600 + 40 650 + 40 700 + 40 750 + 40 
1k-5k 700 + 100 750 + 100 800 + 100 850 + 100 
5k-10k 80% + 200 90% + 200 95% + 200 1.0% + 200 
40-1k 370 + 170 400 + 170 440 + 170 460 + 170 
1k-5k 800 + 380 850 + 380 900 + 380 950 + 380 
5k-10k 3% + 750 33% + 750 35% + 750 36% + 750 


Current 


The 5700A supplies direct alternating current 
to 2.2A, extended to 11A with the 5725A Ampili- 
fier or to 20A with the 5220A Transconductance 
Amplifier. 5700A current output is available on 
front or rear voltage output terminals. For con- 
venience in calibrating meters with separate 
current terminals, 5700A outputs may also be 
directed either to an auxiliary front panel current 
terminal or to 5725A front or rear terminals. Thsi 
allows automated meter calibration without 
moving test leads. 

For system applications, a rear panel current 
guard provides a voltage follower output for 
guarding low level current through longer sys- 
tem cables. 
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Wideband AC Voltage (Option -03) 


Specifications apply to the end of the cable and 50Q termination used for calibration: 


Frequency 
Resolution 


10-30 
30-120 
120-1.2k 
1.2k-12k 
12k-120k 
120k-1.2M 
1.2M-2M 
2M-10M 
10M-20M 
20M-30M 


General Specifications 


Warm-up Time: 2x the time since last warmed 
up, to a maximum of 30 minutes. 

System Installation: Rear output configuration 
and rackmount kit available. ; 

Standard Interfaces: IEEE-488, RS-232,5725A, 
5205A or 5215A, 5220A, phase lock in (BNC), 
phase reference out (BNC). 

Temperature Performance: Operating: 0°C to 
50°C. Calibration: 15°C to 35°C. Storage: -40°C 
to 75°C. 

Relative Humidity: Operating: <90% to 30°C, 
<70% to 40°C, <40% to 50°C. Storage <95%, 
non-condensing 

Safety: Designed to comply with UL 1244 (1987); 
IEC 348-1978] IEC 66E (CO) 4; CSA 556B. 
Guard Isolation: 20 volts 


Resolution 


: 44.4 
35 + 1 
35+4 
.3+10 
3 +40 
.25 + 100 
.25 + 400 
.2 + 500 


Amplitude Flatness, 1 kHz Reference 
Voltage Range 
1.1 mV 3 mV 


w 


a 


EMI/RFI: Designed to comply with FCC Rules 
Part 15, Subpart J, Class B; VDE 0871, Class B. 
Reliability: MIL-T-28800D, para. 3.13.3 

Line Power: 47 to 63 Hz; +10% allowed about 
selectable nominal line voltage: 100V, 110V, 
115V, 120V, 200V, 220V, 230V, 240V. Maxi- 
mum power: 5700A, 300VA; 5725A, 750VA. 
Size: 

5700A: Height 17.8 cm (7 in), standard rack 
increment, plus 1.5 cm (0.6in) for feet; Width 
43.2 cm (17 in), standard rack width; Depth 63.0 
cm (24.8), overall; 57.8 cm (22.7 in), rack depth. 
5725A: Height 13.3 cm *5.25 in); Width and 
depth same as 5700A. Both units project 5.1 cm 
(2 in) from rack front 

Weight: 5700A: 27kg (62 Ibs); 5725A:32kg (70 
lbs) 


Absolute Uncertainty 
+5°C from calibration temperature 


30 Hz-500 kHz 


/eaHours | 90 Days 180 Days 
+(% output + iV) 


8+2 


Additional Operating Information: 

dBm reference = 50Q 

Range boundaries are at voltage points, dBm 
levels are approximate. 


dBm = 10 log ( — 


for 50Q: 0 dBm = 1 mW across 50Q = 0.22361V 
Minimum Output: 300 yV (-57 dBm) 
Frequency Uncertainty: +0.01% 

Overload Protection: A short circuit on the 
wideband output will not result in damage. After 
settling time, normal operation is restored upon 
removal. 


a SE a a a a a a a a ee ee eee 
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All ranges and functions of the 5700A, 5725A and Wideband Voltage option may be calibrated using just three 
Artifact Standards. 


Calibration Requirements 


Calibrating the 5700A to full specified absolute 
uncertainty requires only the following standards: 


iene Pecan Nominal 


iene Pecan Value 

732A Voltage ae +1.5 ppm 
742A-1 Resistance +10 ppm 
742A-10k | Resistance ie me +4 ppm 


*Relative to national standards 


The 5700A's simple, built-in, self-prompting cali- 
bration procedure is designed to use the port- 
able Fluke standards to completely calibrated all 
of it functions. 

Calibration may be done at any temperature 
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from 15°C to 35°C without change to any speci- 
fication except for resistance. Resistance speci- 
fications are modified by a small temperature 
coefficient when the 5700A is calibrated below 
19°C or above 24°C. 

You may use standards with different uncertain- 
ties than given in the table at left. Absolute uncer- 
tainty must then be modified by the algebraic 
difference between the uncertainty of the stan- 
dard used and that in the table. For example if the 
dc voltage standard has an uncertainty of +2.5 
ppm, 5700A DC Voltage absolute uncertainty 
specifications will all be increased by +1 ppm. 
Note that dc and ac current specifications in- 
clude the uncertainties of both the dc voltage and 
resistance standards that are used. 


Ordering Information 


Model January 1989 prices 


5700A Calibrator... eee $19,950 
5700A-01 Calibrator, 


Rear Output Option” ................8 0 
5725A Amplifier ..::.....2/)..eererecamenenees 7950 
5725A-01 Amplifier, 

Rear Output Option™ ............ee 0 
*Factory installed only 
Option 
5700A-03 Wideband AC Voltage....... 3995 
Accessories (Also see page 485) 
5440A-7002 Low Thermal Cable Set 350 
732A DC Voltage Reference Standard 3800 
742A-1 1Q Resistance Standard ....... 795 
742A-10k 10 kQ Resistance Standard 695 
Y5701 Cable for 5205A or 5215A...... 250 
Y5702 Cable for 5220A .........:.::0000 250 
Y5737 Rack Mount Kit with 24" 

Slides for 5700A™ <2 0... cccccescossaeeeneeee 110 
Y5735 Rack Mount Kit with 24" 

slides for'5/25A™ 2..2..:..eteeees 110 
Y8021 Shielded IEEE-488 Cable, 

1 Me@te Ll, c.3.. 5. cece. ccs beste 130 
Y8022 Shielded IEEE-488 Cable, 

2 meters. 05.0 i26.0c.4.:5taeee ee 145 
Y8023 Shielded IEEE-488 Cable, 

AMOS soc 0056.2iocbsnceoesen tee 155 


*Note: These rack slides allow for side ventilation. 


Service and Support 


Warranty 

One-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 


Extended Warranty 


$C1-5700A Repair (w/calibration) ..... 227 
SC2-5700A, Cal «..;..:.00). enya 95 
$C1-5725A Repair (w/calibration) ..... 110 
$C2-5725A: Cal \.shtic.c.n: Ae 63 
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New and Improved 


__ The 5100B Series Calibrators are the world's 
__ leading calibrators for analog and digital mul- 
timeters to 4'/2 digits. Dependability, five-func- 
__ tion versatility and cost effectiveness have made 
| the 5100B Series Calibrators basic equipment 
for nearly every calibration laboratory. 
___ Now these calibrators offer even more value. 
_ DC voltage uncertainty is 40 ppm; Basic AC 
uncertainty is 350 ppm. The front panel includes 
new, high-voltage safety terminals together with 
_ Control grouping optimized for user friendliness. 
| Quality and reliability are also enhanced with 
_ modern manufacturing methods including statis- 
_ tical process control (SPC). 
| The versatility of the 5100B Series Calibrators 
_ iS unmatched at any price. They are compatible 
_ with the popular Fluke 741 1C and 7411PC based 
Calibration Systems, the Navy's MECCA Sys- 
_ tems and the new Fluke 5700A Multifunction 
_ Calibrator. Enhanced capability is also available 
with the 10 MHz Wideband Option and the capa- 


bility to directly drive the Fluke 5220A 20A Tran- 
sconductance Amplifier and the 5205A or 5215A 
High Voltage Amplifier. 


5100B Series Increases Throughput 


A large share of the workload of meter calibra- 
tion laboratories and production lines consists of 
analog and digital meters with 4'/2 digit or less 
resolution. There are hundreds of different me- 
ters in this category representing different manu- 
facturers, with no standard format for meter 
specifications. Even meters from the same 
manufacturer are often specified differently. This 
creates a real problem for any cal lab manager. 

Until Fluke introduced the 5100 Series, calibra- 
tion lab and production line managers were 
forced to write elaborate test procedures to 
convert the complex specifications into a step- 
by-step procedure for inexperienced workers. 
Or they could use expensive, highly-skilled tech- 
nical people to perform the test without a proce- 


RS-232 


dure. These methods sometimes exceeded the 
initial cost of the instrument by three to five times 
over a 5-year period. 

Operating the 5100B Series is simple, making 
it easy to train your operators. And all data is 
entered via a calculator-type keyboard. No need 
to convert volts to dBm or dBm to volts, for 
example. And the 5100B Series performs the 
mathematical computations associated with 
calculating the error of the unit-under-test (UUT) 
— in % or in dB. It then indicates to the operator 
whether the UUT passed or failed, according to 
its specified uncertainty and the magnitude of 
the error. 

The 5100B Series calibrates meters quickly 
and efficiently. Itis no longer necessary to gather 
together separate calibration instruments requir- 
ing complex interconnection and operation. A 
single 5100B Series does the whole job. 


5101B Has System Features 


The 5101B is designed for the user who needs 
the automated features of a large computer 
aided calibration system without the hardware 
and software costs of a large system. 

A typical calibration procedure consists of forty 
or fifty separate steps. For most benchtop sys- 
tems, each step must be loaded into the calibra- 
tor — an operation that is slow and prone to 
human error. The 5101B has a built-in cassette 
tape deck to store calibration procedures and 
step through them under microprocessor con- 
trol. 

Initially, the operator records the procedure on 
a mini cassette. Once recorded, the procedure 
can be repeated in a fraction of the usual time. 
Preparing the calibration tape and operating the 
5101B, requires no special knowledge of com- 
puters or computer languages. Using a printer 
and interface option with the 5101B, you can 
document both the calibration procedure and the 
test results with a hard-copy record. 


5102B Has Rugged Case 


The 5102B is similar to a 5100B but con- 
structed in a rugged combination case with 
removable sealed end covers for military appli- 
cations. It is not rackmountable. 


Automated Calibration 


The 5100B Series can be used in computer- 
aided calibration applications by adding a Fluke 
1722A Instrument Controller and 7411B Cali- 
bration Software. Examples of calibration proce- 
dures are included in the software packages. 
Consult your local sales office for details. 


Extended Power and Current 
Capabilities 

The 5205A Precision Power Amplifier and the 
5220A Transconductance Amplifier will operate 
as an integrated system with either a 5100B, 


5101B, or 5102B. The purpose is to extend the 
voltage and current sourcing capabilities beyond 


| = 
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the basic built-in capabilities of the 5100B Series 
Calibrators. 

High voltage loading may be extended from 6 
mA maximum to 100 mA maximum at 1100V for 
direct voltage. And alternating volt-Hertz limits 
may be extended from 20V at 50 kHz to 1100V 
at 50 kHz. Current sourcing may be extended 
from 2A to 20A. 

A Y5000 Interface/Buffer is needed to inte- 
grate a5205A and/or a5220A with 5100B Series. 
It connects to the rear panels and preserves the 
advantage of single-point control of calibration, 
automatic error calculation, entry limit protec- 
tion, etc. The system is operated and controlled 
using only the front panel of the 5100B/5101B or 
procecures stored on a 5101B mini cassette. 


Specifications 


Technical Specifications 


Direct Voltage 


; F Rippleand Noise 

Range |Resolution somone (10 Hz to 3 kHz, 
urrent | NL to FL, RMS) 

50Q output 
|200mv| inv _ fesistance or 
25 mA using 

50Q overide 


0.01 of setting 
+25 nV" 


Soy 00 uv 25mA 0.02% of setting 
oo 1000 pF +50 pV 


0.05% of setting 
(open to 20 kQ2) 
2o0W cee mv et eo tare 
400 pF* 0.1 of setting 
(20 kQ to full load) 


+00 SON 6 mA/ 0.05% of 
i 400 pF* setting 
*100 mA/1500 pF with 5205A, Y5000 and Y5001 
**Double both terms for divider override mode 


Uncertainty: +(0.004% of setting +0.001% of 
range +5 uV) for all ranges, for 6 months, 20°C 
to 30°C ambient, non-override; +(0.005% of 
setting +0.2 mV) for divider override mode 
Temperature Coefficient: Above 30°C and 
below 20°C, +(5 ppm of setting +1 ppm of range 
+1 pV)/°C to 200V, +(5 ppm of setting +2 ppm of 
range)/°C, 200V to 1100V 

Short Term Stability: (For 10 minutes from 0°C 
to 50°C) +(10 ppm of setting +2 ppm of range +5 
uV) to 500V; +25 ppm of setting, 500V to 1100V 
Load Regulation: (External Sense) +10 ppm 
from 2V to 1100V, no-load to full-load. (Internal 
Sense) same as external except full-load is 400Q 
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Alternating Voltage 


Range* |Resolution | Maximum 
Load 


Limited by 


Total Harmonic 
Distortion 
and Noise 
Bandwidth of 
10 Hz to 200 kHz, 
Distortion, line 


50Q output interference 
resistance + noise 
including 


random spikes 


20V and Higher 

50 Hz to 10 kHz: 
0.08% of 
output rms 


Below 20V 
50 Hz to 10 kHz: 
(0.05% of output 
+ 10 pV) rms 
10 kHz to 50 kHz: 
(0.08% of 
output + 
20 nV) rms 


V 10 nV an 
e OnV | 4000 pF 
i 25 mA/ 
100 'p 1000 pF 


6 mA/ 
400 pF** 


* Can be set in dBm where 0 dBm + 1 mW in 6008 + 
0.7746V 
**200 mA/1500 pF with 5205A, Y5000 and Y5001 


Uncertainty: +(0.035% of setting +0.005% of 
range +50 nV) from 50 Hz to 10 KHz and +(0.06% 
of setting +0.008% of range +50 pV) from 10 KHz 
to 50 kHz for 6 months, 20°C to 30°C ambient 
Frequencies Available (Hz): 50, 60, 70, 80, 90, 
100, 200, 300, 400, 500, 600, 700, 800, and 900 
for all voltage ranges. 


Frequencies Available (kHz): 


Voltage 
rane || 2 15 6] [|| 00a 
110V to 
rien |[4]+/[o[4[a}e)a[s [ol o]a[a 
20V to 
reo EEE ELE fd [+s] 9] 
1 mV to 
EEE EEE ELL: 


A With 5205A, Y5000, and Y5001 


Frequency Uncertainty: +3% 

Temperature Coefficient: Above 30°C and 
below 20°C +(20 ppm of setting +2 ppm of 
range)/°C for amplitude, +0.1%/°C for frequency 
Short Term Stability: +(0.01% of range +10 nV) 
for 10 minutes from 0°C to 50°C 

Load Regulation: External Sense, +200 ppm 
from 0.2V to 1100V, no-load to full-load; Internal 
Sense, same as external except regulation for 
voltages <0.2V is expressed as an output imped- 
ance of 50Q 


Direct Current 


oltage 


*20A with 5220A, Y5000, and Y5002 


Ripple and 
Noise 
(0.05% of output 
+0.01 yA) rms 
Measured with 
10 Hz to 10 kHz 
bandwidth 
including 
random spikes 


0 to 10V 


Uncertainty: +0.015% of setting +0.002% of 
range +0.01 A) for compliance voltage up to 1V. 
Add 0.002% of setting per volt above 1V rms. 
Applies for 6 months and 20°C to 30°C ambient 
Temperature Coefficient: Above 30°C and 
below 20°C +(10 ppm of setting +2 ppm of 
range)/°C : 

Short Term Stability: +(50 ppm of setting +5 
ppm of range +0.002 A) for 10 minutes from 0°C 
to 50°C 

Load Regulation: +20 ppm/volt for change in 
output voltage from 1 volt to maximum com 


pliance voltage 
\ 


Alternating Current 


Total Harmonic 


Distortion 
& Noise 


(0.05% of output 
+0.01 A) rms 
Measured with 

10 Hz to 10 kHz 

bandwidth 
including 
random spikes 


Compliance 


Range |Resolution Voltage 


200pA| 1nA 


100 nA 


*20A with 5220A, Y5000, and Y5002 


Uncertainty: +0.05% of setting +0.005% of range 
+0.02 1A) for compliance voltage up to 1V rms 
(50 Hz to 1 kHz). Add 0.005% of setting per volt 
above 1V rms. Applies for 6 months in 20°C to 
30°C ambient 

Temperature Coefficient: Above 30°C and bel 
ow 20°C +(25 ppm of setting +10 ppm of range 
+0.2 nA)/°C for amplitude, +0.1%/°C for fre- 
quency 

Short Term Stability: +(0.014% of setting 
+0.002% of range +0.4 yA) for 10 minutes from 
0°C to 50°C 
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Load Regulation: +(50 ppm +20 nA)/volt for 
change in output voltage from 1 volt to maxi mum 
compliance voitage 


Resistance 


Range: 10 to 10 MQ in decade steps 
Uncertainty: +0.003%, except +0.015% (1), 
+0.010% (10Q and 1 MQ), and +0.030% (10 MQ) 
assumes 4 terminal below 100 kQ. 6 mo 20°- 
30°C 

Power Dissipation: 1W maximum except 100 
mW max (1 MQ) and 10 mW max (10 MQ) 
Temperature Coefficient: Above 30°C and 
below 20°C, +5 ppm/°C except +10 ppm/°C (12 
and 1022), +10 ppm/°C up to 40°C (10 MQ), and 
+50 ppm/°C above 40°C (10 MQ) 


Extended Specifications 


Direct Voltage (with 5205A) 


Range: +100V to +1100V, with 10 mV resolution 
Maximum Load: 100 mA; 1500 pF 
Uncertainty: +(0.07% of setting +20 mV), for 6 
months, 20°C to 30°C ambient 

Line-Related Noise: <50 mV rms 

Random Noise: <100 mV rms, 1 MHz band- 
width 


Alternating Voltage (with 5205A or 
5215A) 


_ Voltage Range: 100V to 1100V rms, with 10 mV 


resolution 

Maximum Load: 200 mA, decreasing linearly to 
140 mA from 100 Hz to 50 Hz; 1500 pF 
Voltage Uncertainty: +(0.08% of setting +0.1V) 
for 50 Hz to 10 kHz; +(0.12% of setting + 0.15V) 
for 10 kHz to 50 kHz, for 6 months, 20°C to 30°C 
ambient 

Frequency Range: Discrete selections from 50 
Hz to 50 kHz with 1 MSD resolution 


_ Frequency Uncertainty: +3% 


Harmonic Distortion and Noise: 0.1% of set- 
ting from 50 Hz to 20 kHz, 0.2% of setting from 20 
kHz to 50 kHz, for bandwidth of 10 Hz to 1 MHz 


Direct Current (with 5220A) 


Range: +1A to +19.9999A, with 100 uA resolu- 
tion 

Compliance Voltage: 0 to 4V 

Uncertainty: +(0.025% of setting +1 mA), for 6 
months, 20°C to 30°C ambient 

Ripple and Noise: 0.05% of setting +1 mA rms, 
10 Hz to 3 kHz bandwidth 


Alternating Current (With 5220A) 


Current Range: 1A to 19.9999A rms, with 100 
LA resolution 

Compliance Voltage: 0 to 3V rms 

Current Uncertainty: +(0.07% of setting +1 mA) 
rms from 50 Hz to 1 kHz, +(0.07% of setting +1 
mA) x frequency (in KHz) from 1 kHz to 5 kHz, for 
6 months, 20°C to 30°C ambient 

Frequency Range: Discrete selections from 50 
Hz to 5 kHz with 1 MSD resolution 

Frequency Uncertainty: +3% 

Harmonic Distortion and Noise: +(0.07% of 
set ting +1 mA) rms, for bandwidth of 10 Hz to 
300 kHz 


Option Specifications 
Wideband aV Option (-03) 


Option -03 is a high accuracy, low noise, ex- 
tremely flat alternating voltage source which 
increases the frequency coverage of the 5100B 
Series from its standard of 50 Hz to 50 kHz to 10 
Hz to 10 MHz. This option enables the 5100B 
Series to calibrate wideband meters. A dedi- 
cated front panel BNC connector provides ac 
output from 300 nV (-57.5 dBm) to 3.1623V (+23 
dBm) into 502 impedance. The output is pro- 
grammable from the front panel or I/O interface 
in volts or in dBm (where 0 dBm equals 1 mW into 
5002). Using a simple formula for calculation of a 
correction factor and the NEW REF feature, the 
wideband output can be directly programmed for 
dBm referenced to other impedances. 

With the EDIT control the error of wideband 
meters can be calculated in % or in dB. With the 
EDIT control and NEW REF, you may test the 
frequency response of meters. This method 
provides a direct reading in percent or dB, ideal 
for making Bode plots. 

Range: 10 Hz to 10 MHz 


Amplitude Uncertainty, at 1 kHz, 
Terminated in 500* 


Vol R Approx dBm| +(% of Setting 
erage nenge Range + % of Range) 


1V-3.1623V +13 to +23 | 0.254 0.25 
0.31624V-0.99999V +3 to +13 0.5+0.25 
0.1V-0.31623V -7 to +3 0.75 + 0.25 
31.624mV-99.999mV]|_ -17 to -7 1.0+0.25 
10mV-31.623mV “2h tO)-17 1.25 + 0.25 
3.1624mV-9.9999mV}| _ -37 to -27 1.54+0.25 
1mV-3.1623mV -47 to -37 1.75 + 0.25 
300uUV-0.99999 mV _ | -57.5 to -47 2.0 + 0.25 


*For 6 months, 20°C to 30°C ambient 


Amplitude Flatness* 

10 Hz to 30 Hz: +0.3% 

30 Hz to 1 MHz: +0.25% 

1 MHz to 5 MHz: +0.25% above 1 mV, +0.6% 

<1 mV 

5 MHz to 10 MHz: +0.6% 
*Using 1 foot of RG 58U cable terminated in 50Q 
Temperature Coefficient: Above 30°C and 
below 20°C +(0.1 times basic accuracy)/°C for 
amplitude; +0.25%/°C for frequency 
Harmonics: -40 dB or lower relative to funda- 
mental for each frequency except -32 dB above 
5 MHz 
Spurious Outputs: -50 dB or lower relative to 
fundamental for each frequency 
Frequency Resolution: 1 MSD 
Frequency Uncertainty: +3% 


IEEE-488 Interface Option (-05) 


This interface allows the 5100 Series B to be 
used in a system compatible with IEEE Std 488- 
1978. System control is via the Fluke 1722A or 
1752A Instrument Controller or any host com- 
puter. Address coding is done using logic switches 
accessible on the rear panel. Data is transmitted 
bi-directionally in ASCII coded for mat. The fol- 
lowing subsets are supported: SH1, AH1, T6, L4, 
SRil, REI, DC1, and E2. 


Bit Serial Interface Option (-06) 


Provides compatibility with EIA Standard RS- 
232-C or 20 mA current loops. Thirteen baud 
rates are available from 50 to 9600 and either 
one or two stop-bits can be set up. Selection is 
made via rear panel logic switches. 


General Specifications 


Shock and Vibration: Meets requirements of 
MIL-T-28800 for Class 5, Style E equipment 
Temperature 
5100B and 5102B: 0°C to 50°C operating; 
-20°C to +65°C non-operating 
5101B: (With mini cassette tape) +10°C to 
+40°C operating; +4°C to +50°C, non-operat- 
ing. Without mini cassette: same as 5100B 
Relative Humidity: 185% to 35°C, <70% to 
40°C, <50% to 50°C 
Power: 100, 110, 115, 120, 200, 220, 230, 240V 
ac, switch-selectable +10%, 50 Hz to 60 Hz. 
200VA (5100B) or 220VA (5101B) with all op- 
tions Size: 22.2 cm H x 60.3 cm W x 43.2 cm L 
(8.75 in H x 17 in W x 23.75 in L) 
Weight 
5100B: 30.4 kg (67 Ib) basic, 32.7 kg (72 Ib) 
with all options 
5101B: 32.7 kg (72 Ib) basic, 34.9 kg (77 Ib) 
with all options 
5102B: 35.8 kg (79 Ib) basic, 38.1 kg (84 Ib) 
with all options 
Included: Manual, power cord, serialized and 
dated Calibration Certificate. Also one mini cas- 
sette tape with 5101B 
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Ordering Information 


Models January 1989 prices 
5100B' Calibrator: :2. ai eee $11,450 
5101B Calibrator, w/procedure 

SLOLAGES See Pav cith sectors: Cemeae secre 14,400 
5102B 5100B in portable case............ 15,250 
5205A* Power Amplifier .................05 9950 
5220A* Transconductance Amplifier .. 5650 


* ¥5001 or Y5002 cable and Y5000 interface required 
when used with 5100B Series Calibrator 


Options (for 5100B, 5101B, 51028) 


M08-205-600 8-3/4" Rack Adapter, 


5 1008/5: Ol Bees cents eee eee 110 
MO00-280-610* 24" Rack Slides .............. 130 
Y5000 Interface Buffer for 5205A, 

BOTS Acand S2c OA ete ee eeeeereer tee 600 
Y5001 Cable for 5205A/5215A 

ANGRY SOO Ones cee cece ean ceenee here 275 
Y5002 Cable for 5220A and Y5000 ....... 240 
Y8021 1m Cable for IEEE-488 bus......... 130 
Y8022 2m Cable for IEEE-488 bus......... 145 
Y8023 4m Cable for IEEE-488 bus......... 155 


Y8004 1.5m Printer Cable for RS-232-C 110 
Y8007 10-pack of mini cassettes 

fOr SH OMBitee. siccsccircae career eee tee se 150 
*Requires M08-205-600 


National Stock Numbers 


5100B 6625-01-099-2414 
5101B 6625-01-105-3598 
5102B with -03 and -05 6625-01-233-7104 


Service & Support 
Warranty 


One-year product warranty. See page 470 
for further information on warranty terms and 


conditions. 


parts per millior 
able concepts. 
term “ppm” 
the numbers 


ppm. Reverse the 
0.01% and it come 


gee ak ea a a ET 


-03 Wideband AC Voltage ................:65. 3100 
-05 IEEE-488 Interface ...................:0000 650 
-06 EIA RS-232-C Interface ................ 650 
Accessories (Also see page 485) 
5100B-7003K Fiberglass Case, for 

SOO B/S VOB ee eee eee neon 1095 
5100B-7005K Module Extender Kit ....... 550 
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NSN 6625-01-226-5448 5440B 


9440B & 5442A Direct Voltage Calibrators 


n 


The 5440B and 5442A are equipped with bright 
vacuum-fluorescent displays for clear visibility at 
any viewing angle. Even inexperienced opera- 
tors find the 5440B and 5442A easy to use 
because the 40-character, alphanumeric display 
provided in addition to the numeric output dis- 
play makes operating instructions and error 
messages clear and readable in engineering 
units and English language messages instead of 
coded numerics. For semi-automated testing, 
the 5440B allows a complete test sequence of up 
to 60 steps to be stored in the internal Procedure 
Storage memory and recorded for later use in 
the interchangeable, plug-in Procedure Storage 
Modules. A test sequence is recalled and exe- 
cuted one step at a time with each touch of the 
NEXT STEP key. 

The differences between the 5440B and the 
5442A are in the operating features and specifi- 
Cations. The 5440B comes equipped with the 
Procedure Storage Module capability and boost 
Capability for driving the 5205A Precision Power 


_ Amplifier and 5220A Transconductance Ampli- 
_ fierin system applications. The rear output termi- 


nals found on the 5440B as a standard feature 


_ are available for the 5442A as an option. Both 
_ instruments have outstanding accuracy specifi- 
_ Cations and the capability for operating at full 


rated accuracy over a temperature range of 
+5°C from the calibration temperature, making 
them well-suited for operation in a production 
environment as well as in a standards lab. Both 
instruments are completely programmable via 
the IEEE-488 interface which is included at no 
extra cost. 

The outstanding accuracy specifications for 
the 5440B and 5442A are easily maintained in 
any lab by performing the simple, automatic 
calibration procedures which store the calibra- 
tion constants in non-volatile solid-state mem- 
ory. No hardware adjustments are required. The 
Fluke 732A Reference Standard combined with 
the Fluke Direct Volt Maintenance Program and 
the Fluke 752A Reference Divider, provide the 
highest accuracy reference standards available 
for this periodic calibration. 


Specifications 


Specifications apply to both the 5440B and 5442A 
unless otherwise noted. 

Output Voltage: 0 to 1100V 

Output Current: 0 to 60 mA up to 22V, except 
divided outputs; 0 to 25 mA up to 1100V 


RS-232 


5440B: 


Output Uncertainty Compared to Calibration 
Standards, +5°C 


Uncertainty Specification: 
+(PPM of Output + Microvolts) 


30 Days 
1.5+5yuV 


OV to 11V 2.0+5uV 


11V to 22V 1.5+8uV 2.0+8uV 
22V to 275V 25+100nV | 3.54+100nV 
275Vto1100V | 2.5+400uV | 3.5+400nV 


0.22V to 2.2V 3+1uV 4.5+1.0 nV 
Range 180 Days 

OV to 11V 2.5+5uV 3.5+5uV 
11V to 22V 2.5+8uV 3.5+8uV 
22V to 275V 4.5+100 nV 6.0 + 100 pV 
275V to 1100V 4.5 + 400 nV 6.0 + 400 nV 
Divided Output 

OV to 220 mV 
0.22V to 2.2V 


5442A: 


6.5+0.5 UV 
6+ 1.0 nV 


10+0.5uV 
8+1.0 nV 


Output Uncertainty Compared to Calibration 
Standards, +5°C 


Uncertainty Specification: 
+(PPM of Output + Microvolts) 


30 Days 90 Days 


Range 


OV to 11V 2.5+5uV 3.0+ 5 nV 
11V to 22V 2.5+8nV 3.0+8uV 

22V to 275V 3.0+100nV | 3.5+100nV 
275Vto1100V |. 2.5+400uV | 3.5+400nV 


Divided Output 
OV to 220 mV 6+0.5 nV 7+0.5 nV 
4+1uV 6+ 1.0 nV 


0.22V to 2.2V 


OV to 11V 4.5+5uV 6.5+5uV 


11V to 22V 4.54+8uV 6.5+8 UV 
22V to 275V 5.0 + 100 nV 7.0 + 100 nV 
275V to 1100V 4.5 + 400 nV 6.0 + 400 pV 


Divided Output 
OV to 220 mV 9+0.5uV 12+0.5uV 
0.22V to 2.2V 


8+1.0 nV 11+1.0 nV 
Uncertainty of Calibration Standards Com- 
pared to National Standards 


Uncertainty of Standards 


OV to 11V 
11V to 22V 
22V to 275V 


275V to 1100V 


OV to 220 mV 4.0 ppm 
0.22V to 2.2V 2.0 ppm 


The output uncertainty compared to national 
standards for the 5440B and 5442A are defined 
as the algebraic sum for each range of the output 
uncertainty compared to calibration standards 
and the uncertainty of the calibration standards 
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compared to national standards. The specifica- 
tions for uncertainty of calibration standards 
listed above are those for the Fluke 732A and 
Fluke 752A. If other standards are used, the 
uncertainty of those standards must be substi- 
tuted. 


Output Stability 


Specifications apply for initial stabilization of two 
hours, constant ambient temperature of +1°C, 
constant line voltage, constant load, and meas- 
urement bandwidth of 0.1 Hz to 1 Hz. 


5 +(PPM of Output + Microvolts) 
ange 

9° __ [fo Minutes[24 Hours [30 Days: 
OV-11V 


0.543 nV 
11V-22V 


0.5+4.5 nV 
22V-275V 1.0+60 pV 
Divided Output 
0 mV-220 mV/0.5+0.2 uV |0.5+0.2uV | 240.3 nV 
0.22V-2.2V | 0.5+0.2 uV }0.5+0.5uV | 2+0.7 nV 


* For best results, use internal calibration for periods 
exceeding one day. 


0.34+40 nV |0.3+50 LV 


Temperature Coefficient of Output 

These specifications apply for ambient tempera- 
tures outside the +5°C range of the uncertainty 
specifications listed earlier. 


. +(PPM of Output) Per °C 
top 0-10°C 10-30°C 
OV to 11V 


0.15 ppm 
11V to 22V 0.15 ppm 
22V to 275V 


0.2 ppm 
275V to 1100V 0.2 ppm 


Divided Output 
OV to 220 mV 0.5 ppm 0.5 ppm 
0.22V to 2.2V 0.5 ppm 0.5 ppm 
OV to 11V 0.4 ppm 
11V to 22V 0.4 ppm 
22V to 275V 0.6 ppm 
1.0 ppm 


275V to 1100V 


Divided Output 
OV to 220 mV 0.5 ppm 0.5 ppm 
0.22V to 2.2V 0.5 ppm 0.5 ppm 
Linearity 
These specifications apply for the ambient tem- 


perature range of 15°C to 30°C within +5°C of the 
external calibration temperature. 


+(PPM of Output + Microvolts) 


0 mV to 220 mV 0.5 ppm + 0.2 nV 
0.22V to 2.2V 0.7 ppm + 0.3 pV 
OV to 11V 0.5 ppm + 1.5 uV 


11V to 22V 0.5 ppm 
22V to 275V 0.5 ppm + 40 nV 
275V to 1100V 1.0 ppm 
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Resolution 


OV to 11V 

11V to 22V 
22V to 275V 
275V to 1100V 


Divided Output 
OV to 220 mV 0.01 nV 
0.22V to 2.2V 0.1 nV 


Output Noise 


Maximum Load or 
Output Resistance 


Resolution 


25 mA 


Bandwidth 
Range 0.1 Hz to 10 Hz |10 Hz to 10 kHz 


0 mV to 220 mV 
0.22V to 2.2V 
OV to 11V 

11V to 22V 
22V to 275V 
275V to 1100V 


Output Settling Time 
Time to settle within a given uncertainty band of 
final value, for a change in programmed output 


within a given range. 
eee 
Range 
-secands | seconds | seconds| 
seconds 
0 mV to 220 mV, 
0.22V to 2.2V, 
GV to 11Veand wal area ae epmee ee -Opeu 
11V to 22V 
22V to 275V 
review | ~ | | Sen | 
* Add 0.5 seconds for any change in range up to 22V, 
1.0 second for a change from 22V up, and 0.5 seconds 
for a change from STBY to OPER. 
Line Regulation: Changes less than 0.1 ppm 
of range for +10% change from nominal line 
voltage 
Load Regulation: Less than +0.1 ppm change 
of output for change from no-load to full-load or 
from full-load to no-load for output load imped- 
ances greater than 80 ohms 
Common Mode Rejection: Greater than 140 
dB for frequencies from dc to 400 Hz 
Temperature: 0°C to 50°C, operating, except 
accuracy is degraded above 40°C due to loss of 
oven regulation; -40°C to +75°C non-operating 
Relative Humidity: <90% to 30°C except accu- 


racy is degraded above 80%, </0% to 40°C, 
<40% to 50°C 


Vibration 


Frequency | Force 


Double 
Amplitude 
0.06 inches 
0.04 inches 
0.02 inches 


5 Hz to 15 Hz 
15 Hz to 25 Hz 
25 Hz to 55 Hz 


0.7G at 15 Hz 
1.3G at 25 Hz 
3G at 55 Hz 


Shock: Eighteen 20G '/z-sinewave shocks 
Compliance With External Standards: ANSI 
C39.5 Dec 1980 and IEC 348 Second Edition 
1978 
EMI/RFI Review Standards: FCC Rules Part 
15, Subpart J; European Standard VDE 0871; 
MIL STD 461B 
EMI/RFI Conducted Emissions: FCC Rules 
Part 15 Class J; European Standard VDE 0871; 
CISPR.11 
Radiated EMI/RFI Emissions: Meets or ex- 
ceeds all FCC and VDE requirements 
Power: 100V, 110V, 115V, 120V ac +10% or 
200V, 220V, 230V, 240V ac t10%, 50 to 60 Hz, 
84W Standby, 145W nominal 
Size: 61 cm L x 43 cm W x 24 cm H (24 in x 
17 in x 9.4 in) 
Weight: 30.2 kg (66.4 Ib) 
Mounting: Standard 19” EIA relay rack, tapped 
for attachment of slides; resilient feet provided 
for bench use 
Included: Operator’s and Service Manual, seri- 
alized and dated Calibration Certificate 
5440B: Procedure Storage Module, IEEE-488 
Interface, RS-232-C Printer Interface, Boost 
Interface, Rear Output 
5442A: |IEEE-488 Interface, RS-232-C Printer 
Interface 


Ordering Information 


Models January 1989 prices 


5440B Direct Voltage Calibrator.......... $13,650 
NSN 6625-01 -226-5448 

5442A Direct Voltage Calibrator.......... 
NSN 6625-01 -224-9270 


11,550 


Accessories (Also see page 485) 
5440A-7001 Spare Procedure 


Storage: Modules:.......c0.c.aehsne ena 230 
5440A-7002 Low Thermal Copper 

EMF Plug-In: Cables .:.....-:-ceccec--eseuet 350 
732A DC Reference Standard ............ 3800 
732A-000 w/Special Calibration, 

shipped, Notenc.caietsd scarce eee 4040 
732A-100 w/Special Calibration and 

Drift Certification, shipped hot ......... 4245 
752A Reference Divider ..............20000+ 5190 
M08-205-600 8°/." Rack Mount Kit ..... 110 
M00-280-610 24" Rack Slide Kit 

(Requires MO8-205-600) ................. 130 
5442A-01 Rear Output Option ............ 345 


Service & Support 


Warranty 
One-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 
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A Proven Performer 


The Model 5200A Alternating Voltage Calibra- 
tor is a precision high-performance alternating 


_ Voltage source with proven reliability and excep- 


tional stability and accuracy over a broad fre- 
quency range. It is specified over a wide 0°C to 
50°C operating range far use in both laboratory 
and manufacturing environments. Amplitude is 
controlled in six ranges from 1 mV to 100V. 
Resolution to 1,199,999 counts yields 20% 
Overrange capability with 1 nanovolt steps on 
the 1 mV range, up to 0.1 mV steps on the 100V 
range. Outputs from 100 nV rms to 120V rms 
are provided, with up to 50 mA load current 
Capability. 

An additional 1000V range is included for front 
panel or remote interface control of a 5205A or 
5215A Precision Power Amplifier. 


Amplitude error measurement for voltmeter 
calibration is provided in two ranges, +3% and 
+0.3%. Error measurements can be resolved to 
10 ppm. 

Five frequency ranges are provided from 100 
Hz to 1 MHz, with 119,999 count resolution for 
20% overrange capability with 0.01 Hz steps on 
the 100 Hz range, up to 100 Hz steps on the 1 
MHz range. 

The oscillator of the 5200A may be phase 
locked to an external source to produce synchro- 
nous signals of precision amplitude and stability. 
Signal phase is locked within +1° of phase angle, 
+0.05°/KHz, over a +2% band around the center 
frequency. This capability is essential for 60 Hz 
calibration. 

A 3V pulse signal is provided for monitoring 
frequency with an external counter. 

A quadrature output signal is provided which 
leads the fundamental signal phase by 90°. 
Amplitude varies from 1V to 10V rms, propor- 


tional to the fundamental signal output level on 
any range. This signal is useful for wattmeter 
calibration, and for research and development 
tasks that use the 5200A as a precision source. 

External sensing may be selected, bringing 
rated accuracy to the load point bypassing losses 
in output leads. 

Outputs are protected from overload by current 
limiting. Overload response time is typically 2 
microseconds. When an overload is removed 
output recovers automatically to its previous 
level. 

The 5200A is a fully guarded calibrator. This 
allows floating operation, and eliminates system 
ground loop problems. This is especially useful 
for calibrating non-guarded equipment. 


Remote Programming (Opt -01 or -05) 


The 5200A is remotely programmable in all 
functions except Power, Remote/Local, and 
Vernier Voltage Error. For any programmed 
amplitude, the output settles to its specified 
uncertainty within 0.5 seconds for frequencies 
above 100 Hz, and within 4 seconds for frequen- 
cies below 100 Hz. Program status flags are 
provided to indicate settling time and current 
limit conditions to the controller. 

Either the 5200A-01 Parallel Remote Control 
Interface or the 5200A-05 GPIB/IEEE-488* Sys- 
tem Interface may be installed in the 5200A, for 
complete remote control of both the 5200A 
Calibrator and a 5205A or 5215A Power Ampli- 
fier. 

The 5200A-01 Parallel Remote Control Inter- 
face provides excellent isolation between exter- 
nal system logic and internal calibrator circuitry. 
This isolation is typically 10°Q in parallel with 30 
pf capacitance. This effectively attenuates ex- 
ternal logic and ground noise better than 100:1 
at 10 MHz. 

Command data is segmented into 4-bit groups 
that can be programmed separately or simulta- 
neously. Command data is stored both inside 
and outside the guard. 

5200A-01 programming levels are compatible 
with TTL logic, and with contact closure: 

Standard levels: 

Logic 1 or true = 0 to +0.4 dV 

Logic 0 or false = +2.8V to +5.0 dV 

(For inverted logic levels, also order option 
5200A-03.) 

The 5200A-01 includes both standard and 
blank address matrix cards, and a mating con- 
nector. 

The 5200A-05 IEEE-488 System Interface in- 
corporates subsets SH1, AH1, T6, TEO, L4, 
LEO, SR1, RLO, PPO, DC2, and DTO of IEEE 
Standard 488-1980. The 5200A-05 may be 
addressed for a 2-byte status response or serial 
polled for a 1-byte response. Status information 
includes Remote/Local, Standby/Operate, limits, 
settling time, and out-of-range instruction. 


* The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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Automated Characterized 
Operation 


The established excellent stability and per- 
formance history of the 5200A Alternating Volt- 
age Calibrator offers an opportunity for further 
reducing calibration uncertainty while greatly 
simplifying use. 

Characterization is a process of measuring a 
particular calibrator’s uncertainties at selected 
points using traceable transfer standards and 
recording those uncertainties in a table. When 
the selected points are used, the portion of these 
uncertainties not due to the transfer standards or 
to the characterization process can then be 
added to (or subtracted from) the calibrator set- 
ting. In practice, this significantly reduces cali- 
brator uncertainty. 

Mathematical interpolation methods are used 
for points other than those selected for charac- 
terization. While this yields a significant improve- 
ment in uncertainty specifications, it can be 
complex and time consuming when done manu- 
ally. 

Option 5200A-800 is a software package that 
uses a Fluke 1722A or 1752A Instrument Con- 
troller to operate a 5200A Alternating Voltage 
Calibrator and a5205A or 5215A Precision Power 
Amplifier. This software makes use of a stored 
characterization table and automatically interpo- 
lates for voltages and frequencies selected be- 
tween characterization points. 

The 5200A-800 controls all calibrator functions 
in a simplified manner with the touch-sensitive 
display of the 1722A or 1752A. 


Calibration 


The 5200A is originally calibrated at the factory 
by instrumentation traceable to the U.S. National 
Bureau of Standards. Periodic traceable recali- 
bration service is available through Fluke Tech- 
nical Service Centers and Sales Representa- 
tives worldwide. 

Fluke also offers 5200A characterization serv- 
ice as well as 540B characterization for custom- 
ers doing their own 5200A characterization. The 
table of correction factors is supplied in written 
form, and on a disk compatible with the 5200A- 
800. 


Specifications 


Technical Specifications 


Amplitude Uncertainty 


Specified for 180 days. Characterized uncer- 
tainty requires optional 5200A-900 characteriza- 
tion. Both specifications are valid when operat- 
ing in an ambient temperature between 18°C 
‘and 28°C after a 1-hour warmup. 


Basic Instrument Absolute Uncertainty ' Characterized Uncertainty ” 


ie 5 F ? +(ppm setting + LV) 
Voltage Ranges +(ppm setting + .V) requency 2\—Relative _| Abeoluta 


10-30 1000+10 
30-20K 200+10 
20K-100K 500+20 
100K-1M 3300+30 


10-30 1000+10 130+10 150+10 

30-20K 200+10 100- 120K 125+10 145+10 

20K-100K 500+20 20K-50K 180+20 250+20 

100K-1M 3300+30 50K-100K 200+20 470+20 
em seting + ppm range) |__| 1ppm setingppm range) | 

10-30 1000+50 50-100 130+20 150+20 

30-20K 200+20 100-20K 125415 145+15 

20K-100K 500+50 20K-50K 180+20 250+20 

100K-1M 3300+30 50K-100K 300+30 470+30 


10-30 1200+50 50-100 190+20 210+20 


1000V 4 30-20k 400+40 100-10k 180+20 180+20 
20k-50k 800+50 10k-20k 200+20 200+20 
50k-100k 1000+100 20k-50k 310+30 310+30 


Notes: 

1. Valid for 180 days, between 18°C and 28°C, after 1-hour warm-up 

2. 180 days. Requires 5200A-900 

3. On 1 mV range, specification applies for measuring instruments with less than 2 MHz bandwidth. 
4. Output is through a 5205A or 5215A Power Amplifier 


Characterized-Point Absolute Uncertainty, eu 
Frequency, Hz 


Voltage 


* 180 days. Requires 5200A-900. Traceable to U.S. 
NBS Standards. Includes transfer standards, dc ref- 
erence source, and allowances for techniques 

** Output is through a 5205A or 5215A Power Amplifier. 


Stability ' 
(ppm setting + ppm range) ” 


300 + 60 
100 + 30 
130 + 40 
300 + 60 


Voltage Resolution 


10 - 30 
30 - 20k 
20k - 100k 


0.100000 mV to 1.199999 mV 
1.00000 mV to 11.99999 mV 


0.100000V to 1.199999V 


70 + 40 
1.00000V to 11.99999V 100 + 30 
10.0000V to 119.9999V 120 + 50 
100.000V to 1199.999V 100 + 130 


*Output is through a 5205A or 5215A Power Amplifier 200 + 20 


45+5 
65+5 
220 + 20 


Notes: 

1. Constant line, load, and temperature. 

2. Total peak to peak random change in rms value. 

3. For frequencies below 50 Hz, floor is 40 ppm of range. 
4. Output is through a 5205A or 5215A Power Amplifier. 
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Temperature Coefficient: For 0°C to 18°C and 
28°C to 50°C, add +(0.025 x uncertainty) per °C 
below 18°C or above 28°C; for the 1000V range 
add +(0.03 x uncertainty) per °C 

Maximum Load: 1 mV, 10 mV, 100 mV ranges: 
minimum 6000Q load impedance; 1V,* 10V, 
100V ranges: maximum load current 50 mA; 
1000V range: maximum load current 200 mA 
“Minimum load impedance 50Q above 0.1 MHz 


Voltage Error Control: Switch selectable OFF, 
on two ranges: 0 to +0.3% with 10 ppm resolu- 
tion; 0 to +3% with 100 ppm resolution 


Settling Time 


[Frequency Hz Settling Time,* Seconds 


10 - 30 


* To within 100 ppm of change 
“Typically less than 0.5 second, except frequency 
range changes 


External Sense: Switch selectable, internal or 
external, available on 1V, 10V, and 100V ranges.* 
Output rises to less than 2.0V rms above se- 


_ lected level when sense lines are disconnected 


100 H 10.00 Hz to 
71 419.99 Hz 


Ee 1000 MHz to 
| ? | 1.999 MHz 


in external sense mode 
* Output impedance on 1 mV, 10 mV, and 100 mV 
ranges is less than 1.5Q in series with 15 1H 


Frequency Performance* 


Resolution 
Hz** 


Zz 
4.1999 kHz Whe 
soxne | 1.000 kHz 7 
2 | 41.999 kHz 
10.00 kHz to 


Uncertainty 


+(% of input 
+ % of Range) 


‘Soe 


pange ‘Soe 


* 180 days, 18°C to 28°C, after 1-hour warm-up 
*“100 ppm of range 


Maximum Capacitive Load: 1000 pF on 1 mV- 
100V ranges, 1500 pF on 1000V range 
Maximum Inductive Load Current: (Except 
1000V range) 


a cil 
ca Pa CTH 
arti tt LT 


Max. Inductive Current 
(% of Total Load Current) 


50 100 200 
Frequency (Hz) 


Phase Lock Input: 1V to 10V rms, useable 
down to 100 mV rms 

Phase Lock Accuracy: +3° below 30 Hz, and 
+(1° + 0.05° per kHz) over a +2% band around 
center frequency 


Quadrature Output: 


Amplitude: 1V to 10V rms, +10%, proportional 

to selected output voltage 

Phase: 10 Hz-40 Hz, 90° +3°; 40 Hz to 1.2 

MHz, 90° +(1° + 0.03° per kHz) 

Minimum Load: 3 kQ impedance 
Current Limit: Typical transition time, 2 us. 
Recovery within specified settling time 
Volt-Hertz Product: Output voltage x frequency 
$10’. Full 120V rms output is maintained up to 
83.33 kHz. Maximum output voltage at 1.2 MHz 
is 8.33V rms 
Load Regulation: 50 ppm of range, no load to 
full load, up to 10 kHz 
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Ordering Information 


Models January 1989 prices 
5200A Precision Alternating 

Voltage Calibrator ..............cceeeeeee $10,950 
5205A AC/DC Precision Power 

AIMIDII ON nce eae etes oo ie dpe 10,450 
5215A Precision Power Amplifier ....... 9750 


5200A/5215A Precision Alternating 
Voltage Calibration System............. 20,700 


1722A Instrument Controller............... 6990 
Options (for 5200A) 
-01* Parallel Remote Control Interface 1360 
-03 Logic Level Inversion 
(fom5200A-Oi1) eee eee ee 225 
-05** IEEE-488 System Bus Interface 2100 
-800*** Automated Characterized 
Operation Software ..............000ccc08 550 
-900 Characterization of New-Purchase 
5200ATaNGIO2 1 Aue eee 895 
-902 Characterization of New-Purchase 
AO] OY AN Seater Pe BE el A i aca 730 


* Cannot be used with 5200A-05 

** Cannot be used with 5200A-01 

“* Requires 1722A, 1752A or 1720A, and 5200A-900 or 
5200A-902 


Accessories (Also see page 485) 
M07-205-600 Rack Mount Kit 


TOMDZOO A recaetee te ssetaes aes oe eee 110 
M10-205-600 Rack Mount Kit 

FORMS ZI DA tet attest teste iee ce ae 110 
MO00-280-610 24" Rack Slides 

TOlLACK, ACAD CT icra.aFenreccateescrereroron ss 130 
Y1790 Rack Mount Kit w/24" Slides 

TORR LOA ee. Serer eres oA eh, 195 
5200A-7015K Extender Board Kit ...... oe 


Service & Support 


Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 


Extended Warranty 
$C1-5200A Repair (w/calibration) 


SC1-5200A Repair (cal w/in or out data) 554 
emeeaenenic. Distortion and Line- ise 8 SCoa200K Cantina tlc eae as 
_ Related Noise* General Specifications $C2-5200A Cal (w/in or out data) ......... 498 
| [Frequency Hz | +(%ofsetting+yVrms) Maximum Isolation Voltages: (dc or peak ac) SC2-5200A Cal (w/in & out data)........... 648 
10k - 100k** 0.04% + 10 500V, GUARD to chassis; 100V, LOto GUARD —_§¢4.5215A Repair (w/calibration) ......... 772 
100k - 500k Roe on Temperature: 0°C to +50°C operating, -40°C to 5c 4.50154 Repair (cal w/in or out data 847 
500k - 1M 4.0% +30 +75°C storage , $C1-5215A Repair (cal w/in & out data) 922 
man Input Power: Switch selectable, 100V, 115V, — $C2.5215A Call .osccccccsssscssssssssssseeeesseeeeee 462 
ee cwrain 10 Fiz to 10 Miiz, and less than 15 mA ~ 200V, 230V ac, 100W $C2-5215A Cal (w/in or out data) .......... 612 
Foes Curent except 1000V range. See 5206A or Size: 17.8 om Hx 43.2 cm Wx 53.3cmD(7in §¢2.5215A Cal (w/in & out data)........... 762 
5215A specifications x 17 in x 22.5 in) 
™1V range is 0.08% from 10 Hz to 15 Hz Weight: 24.1 kg (53 Ib) 
Includes: Instruction manual, mating connec- 
tors, power cord, serialized and dated calibration 
certificate 
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_4-wire or 2-wire oper: 


NSN 6625-01-249-6325 5450A 


Easy data entry for test lead mpensation _ eo 


loulation 


The 5450A Resistance Calibrator is designed 
to verify the resistance-measuring accuracy of 
precision multimeters, either manually or as part 
of an automated calibration process. It comple- 
ments the 5440A and 5442A Direct Voltage 
Calibrators. 

The 5450A provides cardinal point resistance 
values in decade steps from 12 through 100 MQ 
and decade steps from 1.9Q through 19 MQ. 

Each resistor differs from its nominal value by 
no more than 0.1%. But the precise value of each 
is known with a much higher degree of certainty. 
The known value of each is stored internally and 
used for calibration purposes. Each value dis- 
played has 1 ppm resolution. 

Four-wire connections eliminate the effects of 
lead resistance or, for 2-wire operation, you may 
measure and store the lead resistance value and 
automatically subtract it from the value of each 
resistor. Connections to the instrument being 
calibrated may be made to the front panel termi- 
nals or to special rear panel binding posts that 
contribute very low thermal offset voltage errors. 

Calibrating the 5450A consists of storing the 

right values of each resistor. Recalibration can 
_be accomplished without removing the instru- 
ment covers, and may even be done remotely 
over the IEEE-488 bus. A rear pane! switch 
insures integrity of calibration. 

The 5450A displays the precise value of each 
selected resistor and can show the error of the 
instrument being calibrated either in percent or 


in parts per million. All functions that can be 
controlled from the front panel may be controlled 
remotely via an IEEE-488 bus. No options are 
required to make the 5450A compatible with the 
bus; interface circuits are built in. 


Analog Specifications 


Specifications 


The analog specifications apply when the 
5450A is calibrated using a 10 kQ standard 
resistor, the absolute value of which is known 
within +2 ppm or better and using the ratio 
calibration method for calibrating resistor values 
from 10Q through 100 MQ. The 1.02 and 1.92 
value must be calibrated by comparison to a 12 
standard whose absolute value is known within 
+5 ppm. 


General Specifications 


Temperature: 0°C to 50°C, operating 
Relative Humidity: <70% for rated accuracy 
Power: 100, 120, 220, or 240 aV +10%, 50 to 60 
Hz +5%, <50W 

Size: 8.9 cm H x 43.2 cm W x 55.4 cm L (3.5 in 
x 17 in x 21.8 in) 

Weight: 9.3 kg (20.4 Ib) 

Included: Instruction manual, line cord, serial- 
ized and dated calibration certificate 


Ordering Information 


Model 


January 1989 prices 


5450A Resistance Calibrator ............... $4750 
Accessories (Also see page 485) 

Y8021 1m Cable for IEEE-488 bus...... 130 
Y8022 2m Cable for IEEE-488 bus ...... 145 
Y8023 4m Cable for IEEE-488 bus. ...... 155 
MO00-260-610* 18" Rack Slides ............ 130 
MO00-270-610* 20" Rack Slides ............ 130 
M00-280-610* 24" Rack Slides............ 130 
Y8599 3" Rack Adapter ..................20 70 


Y8598 3" Rack Adapter with 22"Slides 130 


' *Requires Y8599 


Uncertainty, For Rated Current, 4-Wire Connections 


Absolute Uncertainty (tppm unless indicated) 


Nominal 
Resistance 


23°C+1°C, <70% RH 


23°C +5°C, <70% RH 


Normal Current Ranges 


* Relative to National Standards such as U.S. Bureau of Standards 
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(NSN 6625-01-068-6762) 5205A 


erA plifier 


700A, 5100 Series B, 5200A, 5440 


The 5205A Precision Power Amplifier is a dc 
coupled programmable inverting amplifer with a 
fixed gain of 100. Designed as a precision cali- 
bration amplifer, the 5205A is also useful as a 
general-purpose amplifier for a wide range of 
waveforms from dc to 100 kHz. Alternating volt- 
age output level is specified to 1100V at up to 
200 mA, with a typical upper limit of 1200V 
before automatically tripping into standby mode. 
Direct voltage output level is specified to +1500V 
at up to 100 mA, with a typical upper trip limit of 
1600V. 

The 5205A includes automatic-overload 
sensing and recovery. Upon sensing an exces- 
Sive slew rate or frequency of the input signal, or 
amomentary output overload, output is returned 
to Zero within 2 microseconds and held there for 
6 milliseconds or until the fault is corrected. 
When a steady overload, shorted output, or 


excessive input drive level is detected, the 5205A 
trips and locks into standby mode and displays a 
fault indicator. 

A calibrator interface is standard, including an 
independent input signal line. When used with a 
5100 Series B, 5200A, 5440B, or 5442A Calibra- 
tor, the 5205A is controlled by the calibrator as an 
extension of its capabilities. 

Aremote control interface is also standard, and 
independent of the calibrator interface. This al- 
lows remote switching between the calibrator and 
an alternate signal input source through a front 
panel BNC connector. 

Amplifier features of the 5205A include a gain 
uncertainty of as little as 0.04%, and a slew rate 
as high as 800 volts per microsecond. 

The 5205A includes a 1-meter output cable 
with a protective shrouded connector. When used 
with a 5200A AC Calibrator, remote sensing is 


brought to this connection point for maximum 
accuracy. An insulated receptacle is provided 
on the front panel for safe storage of the output 
connector when not in use. Option 5205-07, for 
system applications, moves this cable and the 
BNC amplifier input connector to the rear panel. 

All calibration adjustments and lamp replace- 
ments can be performed without exposure to 
high voltage. The output amplifier and all of the 
printed circuit modules are easily removed for 
repair or exchange. 


Calibration and Characterization 


The 5205A is calibrated at the Fluke manufac- 
turing facility by instrumentation traceable to the 
U.S. National Bureau of Standards. When or- 
dered with a 5200A AC Calibrator, 5200A-900 
characterization may be ordered including si- 
multaneous characterization of the 5205A at 
points compatible with 5200A-800 software. See 
the 5200A Alternating Voltage Calibrator for 
more information. 


Specifications 


Calibrator Mode 


Amplitude Uncertainty With 
5100 Series B Calibrator 


Absolute Uncertainty* 


Frequency Hz +(ppm setting + mV) 


700 + 30 
800 + 100 
1200 + 150 


* Includes transfer standards, dc reference source, and 
allowances for techniques. 180 days, 20°C to 30°C, 
after 1-hour warm-up 


Amplitude Uncertainty With 5200A 
Calibrator 


Characterized 
Uncertainty** 


+(ppm F +(ppm setting 
: req 
setting + Hz + ppm range) 
ppm range) 


Relative | Absolute 


1200+50 


50-100 


190+20 


210+20 


400+20 |100-10k | 180+20 | 200+20 
20k-50k 800+50 | 10k-20k | 200+20 | 220+20 
1000+100 | 20k-50k | 310+30 | 630+30 


*/ncludes transfer standards, dc reference source, 
and allowances for techniques. 90 days, 18°C to 
28°C, after 1-hour warm-up 

** 180 days, 18C to 28°C, after 1-hour warm-up. Re- 
quires 5200A-900 
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Characterized-Point Absolute 
Uncertainty With 5200A:* tppm 


*Includes transfer standards, dc reference source, and 
allowances for techniques. 180 days, 18°C to 28°C, 
after 1-hour warm-up. Requires 5200A-900 


Amplitude Uncertainty With 5700A,5440B, 
or 5442A 

Calibrator: Use amplifier-mode gain uncertainty 
specifications 

Output Voltage Range: 100V to 1099.999V, 
+dV or rms aV 

Output Voltage Resolution: 1 mV with 5200A, 
5440B, or 5442A; 10 mV with 5100 Series B 
Temperature Coefficient: For 0°C to 18°C and 
28°C to 50°C, add +(0.025 x uncertainty) per °C 
below 18°C or above 28°C 

Stability With 5100 Series B, 5440B, or 5442A 
Calibrator: Use amplifier-mode gain stability 
specifications 


Stability With 5200A Calibrator 


eee | 24 Hours | 6 Months | 
Hz +(ppm setting * ppm range) 


10-100 0 +50 100 +0 200 + 0 
100-20k 70+5 100 +0 200 + 0 
20k-100k 70+5 200 + 0 400 + 0 


*Constant line, load, and temperature, total peak to 
peak random change in rms value 


Amplifier Mode 


Maximum Output Voltage: 1100V rms aV, 
+1500V dV 

Typical Overload Trip Voltage: 1200V rms aV, 
+1600V dV 

Maximum Input Voltage: 50V, dV or rms aV 
(without damage) 

Frequency Range: 0 to 100 kHz 

Typical Upper Trip Frequency: 120 kHz 
Gain: X100, inverting 


Gain Uncertainty 


Maximum DC to 
Load 20 kHz 
500Q, 100 pF 
5000Q, 100 pF 
1 MQ, 200 pF 
1 MQ, 500 pF 
1 MQ, 1000 pF 
1 MQ, 1500 pF 


*40.04%, dc to 10 kHz 


20 kHz to 
100 kHz 


Temperature Coefficient: For 0°C to 18°C and 
28°C to 50°C, add per °C below 18°C or above 
28°C: dc to 20 kHz: +(0.03 x uncertainty); 20 kHz 
to 100 kHz: +(0.06 x uncertainty) 


Gain Stability 
Max 
Capacitive 
Load 
1500 pF 
100 pF 
1500 pF 


Frequency 
Range 


dc to 20 kHz 
20 to 100 kHz 
20 to 100 kHz 


Maximum Slew Rates:* 


Maximum Max Input 
Load Slew Rates 


200 mA Resistive 


Max Output 
Slew Rates 


800V/us 


100 pF Capacitive 800V/us 
200 pF Capacitive 500V/us 
500 pF Capacitive 300V/us 
1000 pF Capacitive 200V/us 


1500 pF Capacitive 100V/us 


* Greater than 1000V output swing. Higher rates may 
trigger protection circuitry. 


Maximum Output Overshoot: Less than 4% of 
amplitude, with less than maximum input slew 
rate, and with greater than 1000V output swing 
Maximum Isolation Voltage: Output common 
may be floated up to +10V dc or rms ac from 
chassis to reduce common mode errors 

Input Impedance: 10 kQ in parallel with less 
than 120 pF 

Input Connector: BNC, located on front panel. 
(Located on rear panel with Option -07) 
Maximum Input Voltage: 50V dV or rms aV 
Maximum Input Bias Current: 100 nA 


General Specifications 


Maximum Load Current: Bipolar symmetrical 
waveforms 


Square Wave 
50% Duty Cycle Pulse (+mA peak) 


Capacitive Loads 


“ 
/” Sine Wave (mA rms} 


OC 10 Hz 100 Hz 70 kHz 100 kHz 


Unipolar Rectangular Waveform:* +200 mA 
peak with pulse width less than 5 msec; period 
greater than 10 msec. 

Linearly derating to: +100 mA peak with pulse 
width greater than 50 msec; period less than 
100 msec 

* Referenced to zero volts. Under all circumstances, 
output current capability is at least+100 mA peak 


Maximum Capacitive Load: 1500 pF, not to 
exceed rated load current. (Example: maximum 
capacitive load at 1000V, 100 kHz is 270 pF 
DC Offset Voltage: +10 mV at the output” 

*90 days, 18°C to 28°C, after 1-hour warm-up 


Total Harmonic Distortion:* Resistive loads 
greater than 1500Q or capacitive loads less than 
1000 pF 


10 Hz to 20 kHz 


0.05% of setting 
0.07% of setting 
0.1% of setting 


20 kHz to 50 kHz 
50 kHz to 100 kHz 


Resistive loads less than 1500Q or capacitive 
loads greater than 1000 pF 


10 Hz to 10 kHz 
10 kHz to 20 kHz 


0.05% of setting 

0.1% of setting 
0.17% of setting 
0.25% of setting 


20 kHz to 50 kHz 
50 kHz to 100 kHz 


*Bandwidth 10 Hz to 1 MHz 


Overload Protection: Limit protection against 
input noise spikes, momentary output over loads, 
excessive input slew rate, and excessive input 
frequency. Trip protection against input over- 
drive, steady overloads, and short circuit. 
Random Noise: Less than 100 mV rms, 1 MHz 
bandwidth 

Line-Related Noise: Less than 50 mV rms 
Line Regulation: +10 ppm of setting for 10% 
change in line voltage 

Input Power: 100V, 115V, 200V, 230V ac, +10%, 
internal jumper selected, 50 Hz to 60 Hz, 1800 VA 
at full load. Receptacle on rear panel for calibra- 
tor power i 

Size: 26.7 cm H x 43.2 cm W x 62.7 cm D (10.5 
in Hx 17 in W x 24.7 in D) 

Weight: 54.5 kg (120 Ib) 

Included: Instruction Manual, interface cable to 
5200A, serialized and dated calibration certifi- 
cate 


Ordering Information 


Models January 1989 prices 
5205A Precision Power Amplifier ........ $10,450 


5205A-07 With Rear Input/Output ....... 10,470 
Accessories (Also see page 485) 
Y5000 Interface Buffer for 5100 Series.. 600 
Y5001 Interface Cable for 5100 Series, 

5440B) or 54420 oer eee ee 275 


M10-205-600 Rack Mount Kit for 5205A 110 
MO00-280-610 24" Rack Slides for 
rack adapter ...222.....c 2 eee 130 


Service & Support 


Warranty 

One-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 
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r use with 5700A, 5200A, or ' 
ges to 1100V rms 
n output power 220 watts ss 
Hz to 100 kHz, typical upper limit 120 kHz . 
420 ppm midband amplitude uncertainty at 1000V rms” 
0 ppm midband six-month stability : 


ully programmable 
hort and overload protected 


The 5215A Precision Power Amplifier is an ac 
coupled programmable inverting amplifer with a 
fixed gain of 100. Output level is specified to 
1100V at up to 200 mA, with a typical upper limit 
of 1200V before automatically tripping into 
standby mode. 

The 5215A includes automatic-overload sens- 
ing and recovery. Upon sensing an excessive 
slew rate or frequency of the input signal, or a 
momentary output overload, output is returned 
to zero within 2 microseconds and held there for 
6 milliseconds or until the fault is corrected. 
When a steady overload, shorted output, or 
excessive input drive level is detected, the 5215A 


{MSTRUMENT OH. 


NSN 5895-01-088-8715 5215A 


5100B Calibrators 


trips and locks into standby mode and displays a 
fault indicator. 

An interface for a 5200A Alternating Voltage 
Calibrator is standard, allowing the 5215A to be 
controlled by the calibrator as an extension of its 
capabilities. 

The 5215A includes a 1-meter output cable 
with a protective shrouded connector. Remote 
sensing is brought to this connection point for 
maximum accuracy. An insulated receptacle is 
provided on the front panel for safe storage of the 
output connector when not in use. Option 5215- 
07, for system applications, moves this cable to 
the rear panel. 


All calibration adjustments and lamp replace- 
ments can be performed without exposure to 
high voltage. The output amplifier and all of the 
printed circuit modules are easily removed for 
repair or exchange. 


Calibration and Characterization 


The 5215A is calibrated at the Fluke manufac- 
turing facility by instrumentation traceable to the 
U.S. National Bureau of Standards. When or- 
dered with a 5200A AC Calibrator, 5200A-900 
characterization may be ordered including si- 
multaneous characterization of the 5215A at 
points compatible with 5200A-800 software. See 
the 5200A Alternating Voltage Calibrator for 
more information. 


Specifications 


Amplitude Uncertainty With 5200A 
Calibrator 


Basic Instrument 
Absolute Uncertainty” 
+(ppm 


setting + 
ppm range) 


Characterized 

Uncertainty** 
+(ppm setting 
+ ppm range) 


Relative | Absolute 


190+20 | 210+20 
100-10k | 180+20 | 200+20 
10k-20k | 200+20 | 220+20 
1000+100 | 20k-50k | 310+30 | 630+30 


1200+50 
400+20 
20k-50k 800+50 


50k-100k 


* Includes transfer standards, dc reference source, 
and allowances for techniques. 90 days, 18°C to 
28°C, after 1-hour warm-up 

“180 days, 18°C to 28°C, after 1-hour warm-up. Re- 
quires 5200A-900 


Characterized-Point Absolute 
Uncertainty:* +tppm 


Frequency, Hz 


50 | 100 } 200 |} 1k 2k | 10k} 20k | 50k 
180 | 180 | 180 | 180} 180} 180] 200} 610 
*Includes transfer standards, dc reference source, and 


allowances for techniques. 180 days, 18°C to 28°C, 
after 1-hour warm-up. Requires 5200A-900 


Output Voltage Range: 100V to 1099.999Vrms 
Output Voltage Resolution: 1 mV with 5200A; 
10 mV with 5100 Series, ac output only 
Temperature Coefficient: For 0°C to 18°C and 
28°C to 50°C, add +(0.025 x uncertainty) per °C 
below 18°C or above 28°C 


Stability 


Frequency 12 Minutes | 24 Hours | 6 Months 


Hz +(ppm setting * ppm range) 


100-20k 
20k-100k 


*Constant line, load, and temperature, total peak to 
peak random change in rms value 
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Maximum Isolation Voltage: Output common 
may be floated up to +10V dc or rms ac from 
chassis to reduce common mode errors 


Maximum Load Current: 


50% Duty Cycle Pulse {: mA peak) 


ss 
. 


Capacitive Loads 


7 


\ 
/ Sine Wave (mA rms} 
; 


DC 10 Hz 100 Hz 70 kHz 100 kHz 


Maximum Capacitive Load: 1500 pF, not to 
exceed rated load current. (Example: maximum 
capacitive load at 1000V, 100 kHz is 270 pF 
DC Offset Voltage: +10 mV at the output* 

*90 days, 18°C to 28°C, after 1-hour warm-up 


Total Harmonic Distortion:* Resistive loads 
greater than 1500Q or capacitive loads less than 
1000 pF 


10 Hz to 20 kHz 0.05% of setting 
0.07% of setting 


0.1% of setting 


20 kHz to 50 kHz 
50 kHz to 100 kHz 


Resistive loads less than 1500Q or capacitive 
loads greater than 1000 pF 


10 Hz to 10 kHz 
10 kHz to 20 kHz 


0.05% of setting 

0.1% of setting 
0.17% of setting 
0.25% of setting 


20 kHz to 50 kHz 
50 kHz to 100 kHz 


*Bandwidth 10 Hz to 1 MHz 


Overload Protection: Limit protection against 
input noise spikes, momentary output over loads, 
excessive input slew rate, and excessive input 
frequency. Trip protection against input over- 
drive, steady overloads, and short circuit. 
Random Noise: Less than 50 mV rms 

Line Regulation: +10 ppm of setting for 10% 
change in line voltage 

Input Power: 100V, 115V, 200V, 230V ac, +10%, 
internal jumper selected, 50 Hz to 60 Hz, 1800 
VA at full load. Receptacle on rear panel for 
calibrator power 

Size: 26.7 cm H x 43.2 cm W x 62.7 cm D (10.5 
in H x 17 in W x 24.7 in D) 

Weight: 54.5 kg (120 Ib) 

Included: Instruction Manual, interface cable to 
5200A, power cords, serialized and dated cali- 
bration certificate 


Ordering Information 


Models January 1989 prices 
5215A Precision Power Amplifier........... $9750 


5215A-07 With Rear Output ................... 9770 
Accessories (Also see page 485) 
M10-205-600 Rack Mount Kit for 5205A 110 
MO00-280-610 24" Rack Slides for 

rack adapter :.....:1:......157haiae eee 130 


Service & Support 


Warranty 

One-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 
Extended Warranty 
$C1-5215A Repair (w/calibration) ......... 
$C1-5215A Repair (cal w/in or out data) 847 
$C1-5215A Repair (cal w/in and out data) 922 


SC2-S215A Call csi....0 cuenta 462 
SC2-5215A Cal (w/in or out data) .......... 612 
SC2-5215A Cal (w/in & out data) ........... 762 
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The 5220A Transconductance Amplifier lets 
you calibrate alternating or direct current meters 
and shunts and the current functions of digital 
multimeters that measure up to 20A. A known 
input voltage of 1 to 20 volts produces a known 
output current of 1 to 20A. 

The 5220A is designed to be controlled by the 
5100 Series B Calibrators but may be driven by 
another voltage source such as the 5200A. When 
used with a 5100 Series B, the current range of 
those instruments is extended by a factor of 10 to 
1. Options are available for the 5100 Series B 
that make the system IEEE-488 and RS-232-C 
compatible. 


Built-in Protection 


Protection is designed in to eliminate problems 
Caused by excessive inputs, open inputs, and 
overcompliance. Indicators on the front panel 
tell the user about any of these conditions. Auto- 
matic shut down occurs should the internal 
temperature rise excessively. 


The Y5000 Interface/Buffer 


Drive voltage to the 5220A may be introduced 
through the front panel or the rear panel. The 
connector on the rear, however, allows the 5220A 
to work with a 5100B (or 5101B) Calibrator 


(NSN 6625-01-083-3801) 5220A 


through an Interface/Buffer (Y5000) and cable 
that attaches to the rear panels. 

With the Y5000 Interface/Buffer, the two instru- 
ments operate as one integrated calibration 
system with all the advantages of single control- 
point calibration; automatic error calculation, entry 
limit protection, etc. 

Asingle Y5000 Interface/Buffer may be used to 
control and operate both a 5220A Transconduc- 
tance Amplifier and a 5205A Power Amplifier 
from a 5100 Series Calibrator. 


Specifications 


The specifications below apply for 180 days for 
instruments operated between 20°C and 30°C in 
a relative humidity of 70% or less. 
Transconductance: 1 siemens (1 ampere per 
volt) 

Output Range: 0 to 20A dc or rms ac (28.3A 
peak) 

Maximum Compliance Voltage: >+4V dc, or 
3V rms ac (4.25V peak) 

DC Accuracy: +(0.025% of output +1 mA) 

AC Accuracy: +(0.05% of output +1 mA) from 
30 Hz to 1 kHz, and +(0.05% of output +1 mA) x 
f from 1 kHz to 5 kHz, where f = frequency in kHz 


Short Term DC Stability: Output changes less 
than +(0.005% + 200 yA) in 10 minutes, with 
constant line, load, and temperature 

Short Term AC Stability: Output changes less 
than +(0.01% + 500 yA) in 10 minutes, with 
constant line, load, and temperature 
Harmonic Distortion and Noise: +(0.05% of 
output +1 mA) over frequency range of 30 Hz to 
1 kHz and measured with a noise bandwidth of 
300 kHz, +0.05% of output +1 mA) x f from 1 kHz 
to 5 kHz, where f = frequency in kHz 
Temperature Coefficient: +(0.0025% of output 
+100 WA) per degree C, above 30°C or below 
20°C 

Transient Recovery: Output will settle to within 
0.01% of final value within 2 seconds following a 
programmed change in output current or fre- 
quency (10 ms for 5220A alone) 

Load Capability: Drives all resistive and capaci- 
tive loads consistent with current and compli- 
ance voltage capability. Drives inductive loads 
(with reduced accuracy) up to 200 microhenries, 
consistent with current and compliance voltage 
capability 

Maximum Isolation Voltage: +20V dc or 20V ac 
rms 

Temperature Range: 0°C to 50°C (operating) 
and -20°C to 65°C non-operating 

Relative Humidity: <50% to 50°C, <75% to 
40°C, <95% to 25°C 

Altitude: 0 to 10,000 feet (operating) and 0 to 
40,000 feet (non-operating) 

Vibration: 2G maximum, 5 Hz to 55 Hz for 15 
minutes 

Shock: 15G maximum, half sinewaves 
Power: 100, 110, 115, 120, 200, 220, 230, or 
240V ac +10%, switch-selectable, 50 Hz to 60 
Hz, 300 watts 

Size: 17.8 cm H x 43.2 cm W x 55.9 cm D (7 in 
H x 17 in W x 22 in D), case only 

Weight: 227 kg (50 Ib) 

Included: Manual, power cord, serialized and 
dated calibration certificate 


Ordering Information 


Models January 1989 prices 
5220A Transconductance Amplifier ....... $5650 


Accessories (Also see page 485) 


WS5O0Z05Currehtromtn teen eee eee 700 
Y5000* Interface/Buffer ......................000. 600 
Y5002* Cable (Y5000 to 5220A)............ 240 
MO00-270-610 20" Slides for Rack 

TAX9 FE 812 ie freemen cnt OOH Cer oreeeRE EER OE 130 
MO00-280-610 24" Slides for Rack 

PAD IO lit a see cree ace eee eet 130 


“Required when controlled from 5100B or 5101B 


ee 
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335A & 335D 


> 338A Ge ¥SiTAS 


0 to 1100V output, 0 to 50 mA 
0.1 ppm resolution, seven decades 


TRPERENTIAL vOLT METS 


(NSN 6625-00-445-3328) 335A 


Built-in null detector for differential voltage mea 


10 ppm basic accuracy (335D) | 
5 ppm basic stability per month (335D) 


Overvoltage and overcurrent protection — 


Combining accuracy with versatility, Models 
335A and 335D provide the functions of a preci- 
sion dc voltage standard with those of a differen- 
tial voltmeter and high impedance nul! detector. 
The only practical difference between the 335A 
and the 335D is their accuracy and stability. 

Both instruments provide 0.1 ppm resolution, 
using seven in-line decade switches. 


Specifications 


Voltage Ranges: 10, 100, and 1000V with out 
puts as follows: 0 to 11.111110 (1 pV steps), 0 to 
111.111110 (10 nV steps), 0 to 1111.1110 (100 
uV steps) 

Output Current: 0 to 50 mA 

Accuracy of Output:* +(% of Setting + uV) 


335A,90Days | 335D, 60 Days 
10V 0.002 + 10 0.001 + 10 
100V 0.002 + 20 0.001 + 20 
1000V 0.002 + 200 0.0015 + 200 


“Also measurement accuracy of 335A and 335D used 
as a differential voltmeter 

NOTE: Accuracy is absolute, relative to NBS standards, 
and include effects of stability, line regulation, and 
calibration uncertainties under standard reference 
conditions of 23°C + 1°C and up to 70% relative 
humidity. 
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Stability of Output: +(% of Setting + uV) 


[Range | 335A | 35D 
10V +(0.001 + 10)/mo +(0.0005 + 7)/mo 
+(0.002 + 20)/yr = 
1000V +(0.002 + 40)/yr — 
Temperature Coefficient: (0.0002% of setting 
+1 pV)/°C from 22°C to 0°C or 24°C to 50°C 
Overcurrent Protection: Limits current at 1 mA 
to 60 mA via continuously variable front panel 
control 
Overvoltage Protection: Trips output if voltage 
level exceeds setting of front panel controls. 
Continuously variable from 10% to 110% of each 
range 
Ripple and Noise: 10V range, <20 yuV rms; 
100V range, <30 nV rms; 1000V range, <40 nV 
rms 
Settling Time: Typically within 10 ppm of final 
output less than 20s after a range change 
Regulation: 0.0002% of setting or 10 uV fora 
10% line voltage change or a full load change 
Common Mode Noise Rejection: >140 dB from 
dc to 400 Hz, up to 700V rms or 1000 dV 
Isolation: Either output terminal may be floated 
up to 1000 dV from chassis ground 


Remote Sense: Separate terminals are pro- 
vided for sensing the output voltage directly at 
the load 

Temperature: 0°C to 50°C, operating 

Power: 115 or 230V ac +10%, 40 to 60 Hz, 
approximately 130 VA fully loaded 

Size: 17.8 cm H x 48.2 cm W x 45.7 cm D 
(7 in H x 19 in W x 18 in D) ; 
Weight: 23 kg (50 Ib) 

Mounting: Standard 19" EIA relay rack, tapped 
for attachment of slides; resilient feet provided 
for bench use 

Included: Manual, power cord, serialized and 
dated calibration certificate 


Ordering Information 


Models January 1989 prices 
335A DC Voltage Calibrator/ 
Null Detector .sc0....4:.-eet eee $11,450 


335D DC Voltage Calibrator/Null 


Detector (NSN 6625-00-361-5246) . 11,950 
Accessories (Also see page 485) 
A60-01 17-20" Rack Slides ................... on req 


Service & Support 


Warranty 

One-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 


Extended Warranty 


SC1-335A Repair (w/ calibration) .......... 557 
$C1-335A Repair (cal w/in or out data). 632 
SC1-335A Repair (cal w/in and out data) 707 


SC2-335A Cal............0c0is white sone 596 


SC2-335A Cal (w/in or out data) ............ 896 
SC2-335A Cal (w/in & out data) ............. 1196 
$C1-335D Repair (w/ calibration) .......... 658 
$C1-335D Repair (cal w/in or out data). 733 
$C1-335D Repair (cal w/in and out data) 808 
$C2-335D' Cal..2..6....... 24 SR 596 
SC2-335D Cal (w/in or out data) ............ 896 
SC2-335D Cal (w/in & out data) ............. 1196 
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The 343A is a 7-digit instrument with a basic 
accuracy of 20 ppm and a resolution of 1 pV on 
the 10 pV range. 

Cleanliness of the dc output is evident in the 
combined ripple and noise specifications of 50 
uV rms from the 343A. Short term jitter and other 
random excursions are almost non-existent, less 


~ than 1 ppm. 


A simple amplifier/comparator circuit is util- 
ized to establish a convenient, variable, current 
limiter. Any maximum current output from 1 to 30 
mA may be set via a front panel control. In 
addition to providing for current protection to the 
load, a failsafe “crowbar” protects the series- 
pass elements from damage should the total 
voltage across the elements exceed a safe level. 


Specifications | 


Output Voltage: 0 to 1100 dV 
Resolution: 1 1V on 10V range, 10 pV on 100V 
range, 100 nV on 1000V range 


(NSN 6625-00-238-1283) 343A 


Accuracy, 90 Days 

10V Range: +0.002% of setting 

or +0.0002% of range* 

100V Range: +0.002% of setting 

or +0.0001% of range” 

1000V Range: Same as 100V range 
*Whichever is greater 
NOTE: The above accuracies are absolute, relative to 
NBS standards, and include effects of stability, line 
regulation, load regulation, and calibration uncertainties 
under standard reference conditions of 23°C +1°C and 
up to 70% relative humidity after 30 minute warm-up. 
Apply for 90 days. 


Stability: +% of Setting or tMicrovolts* 


10V Range |100V Range |1000V Range 


0.005% or | 0.0005% or | 0.0005% or 
Per Hour 5 uv 


10 pV 20 pV 
Per 0.0015% or | 0.0015% or | 0.0015% or 
Month 15 pV 25 uV 50 pV 
Per 6 0.0025% or | 0.0025% or | 0.0025% or 
Months 30 nV 40 pV 60 pV 


*Whichever is greater 


343A 


Temperature Coefficient: +(3 ppm of setting 
+0.1 ppm of range +2 wV) per degree Celsius 
from 24°C to 15°C or 25°C to 35°C 
Regulation: <0.0005% of setting +25 pV fora 
10% line voltage change or a full-load to no-load 
change 

Isolation: May be floated 500 dV from chassis 
Settling Time: Within 15 ppm of final output in 5 
seconds 

Overcurrent Protection: Automatically limits 
output current at any preset level between 1 mA 
and 30 mA via continuously variable front panel 
control. Panel lamp illuminates during limiting 
Meter: Switch-selectable to full range voltage or 
full range current 

Remote Sense: Separate terminals are pro- 
vided for sensing the output voltage directly at 
the load 

Temperature: 0°C to 50°C, operating 

Power: 115 or 230V ac +10%, 50 to 440 Hz, 
approximately 60 VA fully loaded 

Size: 8.9 cm H x 43.2 cm W x 45.7 cm D 
(3.5 in H x 17 in W x 18 in D) 

Weight: 10.43 kg (23 Ib) 

Included: Instruction Manual, power cord, seri- 
alized and dated calibration certificate 


Ordering Information 


Model January 1989 prices 
343A DC Voltage Calibrator .................. $5950 
Accessories (Also see page 485) 
MEE-7001 3" Rack Adapter .................. 120 
MEE-8078 24" Rack Slides 

TOR TACK AMADOR e ccsrcceesv-sseaccsenncesteaes 140 
MEE-8079 18" Rack Slides 

FON WACK AC APC N cen e.cteccesssectetetetaceete 150 


Service & Support 


Warranty 

One-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 


Extended Warranty 


$C1-343A Repair (w/calibration) ........... 231 
$C1-343A Repair (cal w/in or out data). 306 
$C1-343A Repair (cal w/in and out data) 381 
SC2:343A: Cal ene. BATE nieces 252 
SC2-343A Cal (w/in or out data) ............ 402 
SC2-343A Cal (w/in & out data) ............. 552 


eee TE EEE EE aS SEIS SS 
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515A Portable Calibrator 


The Model 515A Portable Calibrator is a preci- 
sion voltage and resistance calibration source for 
on-site calibration of measuring instruments. The 
515A provides direct and alternating voltage and 
resistance standards in a unit only 3-1/2 inches 
high by 8-1/2 inches wide by 16 inches deep. The 
instrument weighs just 13 pounds, including the 
rechargeable battery pack, which eliminates 
warm-up delays after transit and allows 8-hour 
operation free of line power for true portability. 
The 515A’s basic uncertainty is specified over a 
temperature range of 18°C to 28°C for a 1-year 
period, thus making it easy to use in production 
test and calibration environments without com- 
plex correction terms. The long calibration cycle 
also makes the 515A economical to own by 
minimizing maintenance overhead costs. 

All 515A outputs are available at a single set of 
output terminals. In addition, terminals are avail- 
able to allow guarding and shielding of test leads 
in critical test situations. 

If the unit is connected to the ac line, the internal 
battery is placed on charge; otherwise the 515A 
automatically operates from the battery and its 
state of charge is indicated on the meter to the 
right of the panel. 

The 515A can be used effectively to test a wide 
range of characteristics in measuring instruments. 


recision, portable, BIBrStGr 


(NSN 6625-01-086-204) 515A 


Here are a few of the many applications: 

dV: Input offset current, a/d linearity, absolute 
accuracy 

aV: Frequency response, converter linearity, 
residual noise, absolute accuracy 
Resistance: Linearity, residual resistance, 
absolute accuracy 

General: Zero offset and stability, autoranging, 
overranging 


Specifications 


Technical Specifications 


Direct Voltage 
Ranges 
uV: 0 to 99 pV continuous (0.2 LV resolution) 
1V: 0 to 1.0V in 0.1V steps 
10V: 0 to 10V in 1V steps 
100V: 100V cardinal point 
Accuracy: (For 1 year, 18°C to 28°C, 30 min 
warm-up) 
LV range: +2 pV 
1V, 10V, and 100V ranges: +30 ppm or 30 nV 
of range, whichever is greater 
Output Current: Function of source resistance, 
except 100V range which islimited at approx- 
imately 0.5 mA. No damage to instrument with 
short circuit on output. 


Source Resistance 

uV, 1V, 10V ranges: 300Q 

100V range: <1Q (up to 0.5 mA load) 
Alternating Voltage 
Range: 1V, 10V, 100V cardinal points 
Output Frequencies 

10V: 400 Hz, 4 kHz, 50 kHz 

1V, 100V: 400 Hz 
Accuracy: (For 1 year, 18°C to 28°C, 30 min 
warm-up) 

1V: +0.05% 

10V: +0.04% at 400 Hz and 4 kHz. +0.1% at 50 

kHz 

100V: +0.06% 
Frequency Accuracy: +1% except at 50 kHz 
+5% 
Total Harmonic Distortion and Noise: <0.03% 
(400 Hz and 4 kHz), <0.05% (50 kHz) 
Output Current 

1V, 10V output: 0 to 10 mA rms 

100V output: 0 to 0.5 mA rms 
Resistance 
Range: 10Q through 10 MQ in decade steps + 
zero setting ; 
Accuracy: (1 year, 18°C to 28°C, referred to 
“0’Q position) 

0Q - Residual resistance is less than 0.15Q 

10Q - 100Q: +0.06% 

1 kQ- 1 MQ: +0.015% 

10 MQ: +0.075% 
Power Rating: 0.2W or 100V (dc or rms), which- 
ever is less 


General Specifications 


Temperature: 0°C to 50°C, operating 

Power: 100, 115, 200, 230V ac, +10%, 50 to 440 
Hz, <10W, or internal batteries. Eight hours 
operation from batteries when fully charged 
Weight: 5.9 kg (13 Ib) 

Size: 8.9 cm H x 21.6 cm W x 40.6 cm D 
(3.5 in H x 8.5 in W x 16 in D) 

Included: Manual, power cord, batteries, serial- 
ized and dated calibration certificate 


Ordering Information 


Model January 1989 prices 
515A Calibrator. sci. .0...i0cssnsecsseeeeeee $4695 
Accessories (Also see page 485) 
M03-200-618 3" Rack Adapter,Dual ...... 75 
M03-200-619 3" Rack Adapter, 

Single, Offset .........<,.ccscosssse seen 105 
M03-200-620 Panel Mounting Kit........... 60 
M03-203-700 Panel Protector ................ 26 
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Y5020 


VOLTAGE guTPuT 


WL Oa ut 
mark 


Y5020 AC or DC Current Shunt 


The Y5020 Current Shunt is a very stable, 
non-inductive, four-terminal resistive current 
shunt. It may be used to verify the accuracy of the 
5220A Transconductance Amplifier or other 
Current caliibrators. It is an inexpensive method 
of accurately measuring current up to 20 am- 
peres, from dc to 5 kHz. The 0.012 nominal re- 
sistance creates less than 250 mV burden. A 
forced-air cooling fan stabilizes internal ambient 
temperature during use. 


uRRENT INPUT 


Specifications 


The following specifications apply for one year, 
provided the Y5020 is operated with its cooling 
fan in ambient temperatures from 18°C to 28°C. 
Voltage terminals must be connected to a mea- 
surement circuit with an input resistance of 1 MQ 
or greater and a capacitance of 500 pf or less. 


Nominal Resistance: 0.010 +1% 

Uncertainty:* Direct current, +100 ppm; _alter- 

nating current, +(150 ppm + 120 ppm x fre- 

quency in kHz) relative to direct current specifi- 

cation 

* Referenced to the certified absolute value of shunt 
resistance stamped on the front panel 


Stability: Less than 20 ppm resistance change 
in six months 

Maximum Current: 20A direct current or rms 
aternating current 

Burden Voltage: Less than 250 mV at 20A 
Temperature Coefficient: Less than 20 ppm/ 
°C; 0°C to 18°C and 28°C to 50°C 

Power Coefficient: Less than 12 ppm per watt 
Operating Temperature: 0°C to 50°C ambient 
Storage Temperature: -40°C to 70°C 

Input Power:* 115V or 230V ac +10%, 11 watts 
Size: 12.7 cm H x 20.5 cm W x 3.6 cm D 
(5.0 in H x 8.0 in W x 12.9 in D) 

Included: Instruction sheet 

* For cooling fan. Specify 115V or 230V when ordering 


Ordering Information 


Model January 1989 prices 


Y5020* Current Shunt ...............:cceeeeeeee $700 
*Specify supply voltage (e.g., Y5020-115 or Y5020-230) 


Service & Support 


Warranty 

One-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 
Extended Warranty 
$C1-Y5020 Repair (w/calibration) .......... 43 
$C1-Y5020 Repair (cal w/in or out data) 78 
$C1-Y5020 Repair (cal w/in and out data) 113 


SGC2-V¥5020 Calera ran erences wesc: 104 
$C2-Y5020 Cal (w/in or out data) .......... 139 
$SC2-Y5020 Cal (w/in and out data) ....... 174 
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Introduction 


Fluke Calibration Systems and Software Lae 


New 


Personal Computers as System Controllers With: 


True GPIB SRQ Interrupt Handlers 


Near Photo Quality Color Graphics - 
On-Line Help Screens 
Full Screen Procedure Editor 


SDF Compatible Traceability Files in all Software 


SDF Compatible Test Report Header Data File 


Customized Test Report Header Format 


Fluke 5700A and 8842A in Systems 


High Accuracy Meter Calibration Systems 


Lab-Cart based Mobile Calibration 


Improved 
Procedure Editing 
GPIB 1/0 for Closed Loop Calibration 


Test Results Data Formatting and Pagination 


Experience counts 


Automating the calibration lab is no simple 
task. Many questions arise. Will the system you 
choose meet all of your workload requirements? 
Can it be integrated with other systems now or in 
the future? Will you be able to use all the capa- 
bilities of the instruments in the system? Will it 
meet your reporting needs? How difficult will it be 


to write or edit procedures and will they be com- 
patible with the way your lab operates? Will your 
non-technical personnel be able to use the sys- 
tem effectively? Is the system software in wide 
use, with strong vendor support and continuous 
improvements. 


At Fluke, we have been building automated 
calibration systems for more than 15 years. We 
understand your needs. And we know what it 
takes to meet them. That’s why more labs auto- 
mate the calibration of dc and low frequency ac 
test and measurement instruments with Fluke 
systems than any other. 


Fluke Software. The heart of your 
automated system. 


An automated calibration system is no better 
than its software. Software impacts everything 
from who can use the system to the workload it 
can process. 

At the heart of every Fluke automated calibra- 
tion system is Fluke software, designed by cali- 
bration professionals specifically for people who 
work in calibration labs. 

Fluke software is designed to control all the 
functions and capabilities of a very broad selec- 
tion of calibration instruments. So you can choose 
the tools that cover your workload now, and add 
to your system later as your workload changes. 

With Fluke calibration software, you don’t need 
to be a computer programmer to generate cali- 
bration procedures. A familiar, procedure-ori- 
ented language makes generating procedures 
easy. Plus, Fluke offers example procedures 
that will give you a head start at writing your own. 


It’s easy to select a system that fits 
both your workload and your 
budget. 


Fluke automated systems give you flexibility in 
matching your calibration workload to your 
budget. You have a choice of controllers, DMM 
and oscilloscope calibrators, packaging\and an 
extensive selection of auxiliary instruments. You 
can start small and add or change instruments as 
your workload needs change. Fluke makes it 
easy. 


We stand behind every system we 
sell. 


With Fluke support, you leave nothing to chance. 
We can help you design your system. When it’s 
complete, a Fluke application engineer will in- 
stall and test it, and will work with you and your 
technicians to get your system up and running 
fast. 

So that you can get the maximum out of your 
system and the instruments in it, Fluke also 
offers a wide range of maintenance, procedure 
writing, metrology and lab management training 
courses. These courses are held regularly at se- 
lected Fluke Service Centers. For groups up to 
eight, we can bring a course to your site. 
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Why automate? 


The calibration process typically includes sev- 
eral steps that are ideally suited to automation. 
You need to locate and recall an instrument, 
consult the manual for its calibration procedures 
and specifications, verify and adjust the instru- 
ment, record results, generate reports and cali- 
bration certificates, and return the instrument to 
the user. 

It’s time consuming. At every step of the way, 
the potential for errors is considerable. And the 
longer the process takes, the longer an instru- 
ment is kept out of the hands of its owner. 


Automation increases your lab’s 
throughput and productivity. 


Operating a Fluke automated calibration sys- 
tem is simple for technicians of all skill levels. 
Clear, plain-language instructions and illustra- 
tions prompt the user through each step of the 
process. Even entry level technicians can cali- 
brate complicated instruments confidently and 
efficiently. 

Because the procedure is in software, there is 
no need to consult a manual. And results infor- 
mation is automatically recorded as a matter of 
course. 

For modern instruments with an IEEE-488 in- 
terface and software calibration capability, the 
system can perform the calibration “closed loop, 
closed case” very quickly, with little intervention 
by the operator. 


Finally, Fluke automated calibration systems 
make fast work of verifying and adjusting the 
instrument. Your lab can process more work in 
less time, so downtime due to calibration recall is 
reduced. 


Automation enhances the quality 
and consistency of your 
calibrations. 


Because calibration procedures run under the 
control of the system controller, each one is run 
the same way every time in every location where 
it is used. Decisions about what function to 
verify, when to perform a task and whether or not 
areading is within tolerance, are made within the 
system, rather than by the operator. And be- 
cause you write the procedure, it reflects your 
calibration philosophy and practice. 


Automation streamlines your data 
management tasks. 


Recording and reporting information is one of 
the most time-consuming phases of the calibra- 
tion process. Yet it is critical to maintaining the 
traceability of your lab. 

Because your procedures are stored by the 
system controller, you have a complete record of 
how your instruments are verified. Fluke calibra- 
tion software also automatically records results 
information about every instrument you cali- 
brate. In fact, Fluke software even maintains 


traceability information about the calibration 
instruments in the system. And that information 
can be reported in a variety of formats, as your 
requirements dictate. Or you can analyze the in- 
formation off-line to determine instrument per- 
formance trends or to establish efficient recall 
schedules. 


How Does Closed-Loop 
Calibration Work? 


START 


SET UP 
SYSTEM 
& UUT 


INITIATE 
CALIBRATION 
PROCEDURE 


| SYSTEM SENDS 
UUT COMMAND 
VIA BUS 
AND SIGNAL VIA 
TEST LEADS 


ZO-ArO-—-TnN-wM< 


UUT MEASURES 
VOLTAGE AND 
COMPARES WITH 
SYSTEM COMMAND 


1S 


ADJUSTMENT 


NEEDED 
? 


UUT 
CALCULATES 
CORRECTION 

FACTOR 


UUT STORES 
CORRECTION 
FACTOR 
IN INTERNAL 
MEMORY 


AZMeFZawnccoyY 


SYSTEM 
PRINTS TEST 
RESULTS 
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Software 


Fluke 7411 Series Calibration 
Software. 


Software is the heart of any automated calibra- 
tion system. Any system is only as fast, as 
capable or as easy to use as its software. 

Fluke 7411 Series Calibration Software repre- 
sents more than 15 years of experience in auto- 
mating the cal lab. It is designed to be used by 
calibration technicians, not computer program- 
mers. And its capabilities are driven by your 
need for workload coverage, flexibility and cali- 
bration data acquisition. 

In addition to permitting you flexibility in the 
calibration instruments you choose for your sys- 
tem, Fluke 7411 Series Calibration Software 
offers you a choice in system controllers: the 
Fluke 1722A Touch Screen Instrument Control- 
ler, Hewlett Packard Vectra ES12 or IBM PS/2 
Model 50. 

Users who are familiar with earlier versions of 
7411 Software for the Fluke 1722A Controller 
will be able to use 7411PC with little or no train- 
ing. 7411B procedures are upward compatible 
with 7411PC with the use of a translator utility. 

A comparison of the Fluke 1722A Instrument 
Controller, HP Vectra ES12 and IBM PS/2 Model 
50 in an automated calibration system. 


| | Fluke 17224 | HP Vectra | PS/2-50 | 


pe fe 


3rd Party 
Software Limited Yes Yes 
Available 
Touch Sense | Keyboard | Keyboard 
Monitor Operators’ | Operators’ 
Operators’ 
Aid standard 


Rack Mount y 
Monitor es 
Color 


Direct 
Yes Yes 


Network 
Ruggedness| Excellent 


Compatibility 
Simple procedure generation. 

When you sit down to write a calibration pro- 
cedure, you use Calibration oriented Function 
Selection Codes (FSCs). You then enter the 
procedural data that will be used by the FSC in 
carrying out the function. For example, for FSCs 
that select a calibrator, the relevant procedural 
data would specify such factors as the output 
and tolerance. There is no need to generate 
cumbersome flow charts or intermediate code 
before you can use your procedure. 


No programming. FSCs save you time by 
condensing multiple programming instructions 
into a single, easily recognizable selection. 
Typically, these are either instrument model 
numbers (5700) or English words (EVALuate). 
FSCs eliminate the programming knowledge 
usually necessary to perform complex tasks. 
With 7411 Series Calibration Software, you 
simply select the FSC you want and insert the 
appropriate calibration parameters. The software 
does the rest. 

Automatic procedure checking. While you 
are writing a procedure, the calibration software 
checks it for accuracy. For example, it compares 
the outputs you specify with the capabilities of 
the calibrator used and alerts you if a command 
is outside the calibrator’s range. 

Example procedures. When you purchase 
7411 Series Calibration Software, you get a set 
of example procedures at no extracost. Youcan 
use these procedures in their existing form, or 
edit them as required to fit your equipment con- 
figuration, your cal lab philosophy or other fac- 
tors specific to your application. 


Example Procedures 


7411C and 7411PC 


Hewlett-Packard 
3478A 


OSCILLOSCOPES 


Hewlett-Packard 
182A 

1801A 

1820B 
Tektronix 
465A 
2215A 


Simple operation. 


When you run a Calibration procedure on a 
Fluke automated calibration system, the soft- 
ware does the hard work. It not only leads the 
operator through the procedure itself, but also 
handles many of the tasks that are usually done 
by the operator — from taking the measure- 
ments to calculating and recording the error of 
the unit under test. 

Automated calibration. For the calibration of 
instruments that do not have an IEEE-488 inter- 
face, the software guides the operator through 
the procedure and performs the necessary cal- 
culations, helping the operator to make the ac- 
tual changes to the unit. 

Once the calibration procedure has been 
loaded, step-by-step instructions and graphics 
on the controller's display guide the operator 
through each task, allowing even inexperienced 
operators to perform complex calibration proce- 
dures with very little training. In addition, this 
close guidance assures you that calibration 
procedures are followed to the letter. 

Closed-loop calibration. If the instrument to 
be calibrated has an IEEE-488 interface, you 
can save even more time by performing closed- 
loop calibration. 

Closed-loop calibration begins with the opera- 
tor identifying the unit to be calibrated and the 
system loading the appropriate procedure. The 
system then prompts the operator to connect the 
necessary test leads, sets the unit to the proper 
range and function, applies the calibrated output 
from the calibration instruments, evaluates the 
unit's reading, then proceeds to the next step 
until the unit has been completely verified with 
little or no operator intervention. 

If the unit under test is capable of software 
adjustment, like the Fluke 8840 Series DMMs, 
the system can also make the necessary adjust- 
ments by storing correction factors in the unit’s 
non-volatile memory. Otherwise, the system 
advises the operator of the necessary adjust- 
ments. Because of its graphics capability, pro- 
cedures in Fluke calibration software can incor- 
porate illustrations where necessary to show the 
operator where to make connections or adjust- 
ments. 


Flexible Test Reporting 


When the calibration procedure is completed, 
the cal results data is available in printouts with 
user-defined headers. In addition, a test sum- 
mary and traceability data are available in a 
Standard Data Format (SDF) delimited file for 
use with your data management software. 
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A comparison of Fluke 7411C and 7411PC Software Instrument Driver Function Selection 


Codes 
Runs on the Fluke 1722A IInstrument Controller. 
Runs on the properly configured HP Vectra ES12 
or IBM PS/2-50 computers. 
True interrupt handling of GPIB Service Requests (SRQs 


Accepts user-defined Test Uncertainty Ratios (TUR’s), 
warns when too low 


-— [incudes system vaccabityfie SSCS 


| Test results header data and traceability file in Standard Data 
Format (SDF) for use with spreadsheets and database software 

Easy procedure writing and editing. No cumbersome flow charts 

or intermediate code required 


5700A (New) 
6060B 
6061A 
6062A 
8502A 
8505A 
8506A 
8842A (New) 


Tektronix 
CG5001 


| 
| 
| 
| 
| ree notinclude 5200A accuracy enhancement soft- 
: “Includes 5200A accuracy enhancement software 


} Eons 


Upward compatibility for procedures generated on previous 
versions of 7411 software 


Fiuke 88424: CLOSED LOOP MAIN PROCEDURE | 
11-Aug-88 : 
mR: John Fluke Mfg. Co. 
EVISION: Aa | : i oO 
JJUSTMENT THRESHOLD: : | ee 
UMBER OF TESTS: / | 


TEP FSC 
81 = ASK- 
1.082 MMFC : S 
DISP Connect the 8842A to the [EEE-408 bus. 
DISP Press the 8842A power switch “ON”. 
IEEE *[DZO881XBCSI1] 
MEM- 1188 
MEME 
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7411C Main Menu with touch-sense selection or numeric selection via keyboard. 


Transfer Test Results ~< 
Header data to spreadsheets or data base 
managers in SDF (Standard Data Format) 


Generate 
calibration 
procedures 
Customize \ 
cal reports 


aed 


IEEE-488 


Features of 7411C Calibration 
Software for the Fluke 1722A 
Touch Screen Instrument 
Controller. 

° Procedures are easy to generate and edit. No 


programming experience, cumbersome flow 
charts or intermediate code are required. Ex- 
ample procedures are supplied at no extra 
charge. 


* System operation is easy. Plain language 


instructions and graphics and. the 1722A’s 
touch-sensitive screen and Operators’ Aid 
make entering commands simple and intuitive. 


* Test results are automatically recorded. 
® Information about the calibration instruments 


in the system are recorded in a traceability file. 


® Cal results data can be off-loaded to a PC or 


other computer for additional processing and 
analysis. 


* 7411C supports a wide variety of calibration 


instruments. 


® System expansion is simple. 
® For existing 7411B users a 5100B to 5700A 


procedure translation utility is included at no 
extra charge. 


Print calibration procedures 
and reports 


Printer 


Bar Code Calibration UUT Hard Disk 
Reader Instruments 


Automatically identify units Drive calibrators, DMMs, Calibrate DMMs, scopes, 


Access up to 20M bytes of 


under calibration. signal generators, etc. and general instrumentation cal procedures and data. 


7411C Calibration Software Environment 
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IEEE-488 | 


Features of 7411PC Calibration 
Software for properly configured 
the HP Vectra ES12 and IBM PS/2 
Model 50 computers. 


* High resolution color graphics display. Near 
photo quality illustrations can be included in 
procedures to prompt the operator. 

* Allselections are displayed through “pull-down” 
menus. 

* A full screen procedure editor with on-line help 
is included. Procedures can be generated and 
run without exiting and reloading parts of the 
system. 

*Commercially available text editors can be 
substituted for the procedure editor if you desire. 

* Comprehensive on-line help screens are in- 
cluded. 

* Built-in debugging capability makes it easy to 
find errors in procedures. 

* System accuracy files maintain the operating 
specifications for each instrument in the sys- 
tem. During procedure generation, when this 
feature is enabled, the system will alert you if 
you attempt to verify an instrument with a test 
uncertainty ratio of less than 4:1. 

* All prompts and report formats are stored in 
ASCIl files, so they can easily be edited to fit 
your application. 

° Results report header formats are very flexible, 
permitting you to include information on a vari- 
ety of parameters as your documentation re- 
quirements dictate. 


Ordering Information 


7411PC Calibration Software................ $4195 


RS-232 


odie AdnageneiNt File Meogenet MEN Mes 
sats nmin niente 


FILE HEN 
bi 


‘Copy a 
i A Def autt tpt: device: 
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Mion printer 
| Reture File 
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7411PC Menu Tree with keyboard selection via cursor movement or alpha entry. 


Generate Calibration Procedures 

Customize cal results 

Keep test results header data in SDF (Standard Data 
Format) for use in spread sheets or data base managers 


Print calibration procedures 
and reports 


Local Area Network 
(LAN) Compatible 


Hard Disk 
Included | a 
| ie eee ee 


Personal 
Computer 


eee 


_ IEEE-488bus  —S—s IEEE-488 bus. 


Bar Code Calibration UUT 
Reader Instruments 


Automatically identify units Drive calibrators, DMMs, Calibrate DMMs, scopes, 
under calibration. signal generators, etc. and general instrumentation 


7411PC Calibration Software Environment 
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Systems 


Fluke Standard Automated 
Calibration Systems 


Fluke Standard Automated Calibration Sys- 
tems are designed to offer you a complete solu- 
tion to the complex task of matching the calibra- 
tor, host computer and software, packaging and 
other accessories with your workload require- 
ments and your budget. As a single vendor, we 
stand behind your whole system, not just parts of 
it, from delivery and set-up through training and 
support. 

Fluke offers three standard systems, based on 
the workload you need to address: 

*The 7457A system is based on the Fluke 
5700A Calibrator. It addresses the broadest 
cross section of meters in your workload. Also, 
because of the 5700A Calibrator’s exceptional 
temperature tolerance, the 7457A system is 
ideally suited for on-site calibration applica- 
tions outside the calibration lab. 

*The 7451A system is based on the Fluke 
5100B Calibrator. It addresses the calibration 
of medium accuracy multimeters up to 4'/2 
digits, or up to 5'/2 digits with the 74XXX-8506A 
accuracy enhancement option. 

° The 7409B system is based on the Tektronix 
CG5001 Oscilloscope Calibrator. It can be con- 
figured as a stand-alone system, with its own 
controller. Or it can be ordered without a con- 
troller and operated by the controllerina 7451A 
or 7457A system. 


Ss9aass ts 
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Each Fluke automated calibration system” 
comes with one day of start-up assistance. Your 
system will be delivered by a Fluke application 
engineer who will unpack it, run functional tests 
and work with you and your technicians to get it 
up and running fast. 

Depending on your application and the instru- 
ments you buy, Fluke Calibration Systems can 
be packaged in three ways. 

For stationary use, instruments may be simply 
“stacked” together in a bench-top cluster, with no 
packaging required. 

For semi-mobile applications, you can order 
your Fluke system mounted in a standard 19" 
wide instrument rack. Rack installation permits 
a system to be moved about the lab with relative 
ease while protecting the instruments in it from 
damage. A single panel provides for single- 
switch power and brings interface ports forward 
to the front of the rack. Fluke racks are con- 
structed of heavy-gauge steel. The sides are 
removable for easy service. All necessary hard- 
ware, controller, interface panel, power distribu- 
tion and ventilation are included, and the rack is 
delivered from the factory with all instruments 


* Defined as a Calibrator, Controller, and Software or- 
dered together 


7457A PC Controlled Calibration Clusters 


PC also available for 7451A and 7409B 


installed. If you don’t order all the instrument 
options for a particular rack, all the hardware 
necessary to install that instrument later is in- 
cluded with the rack. 

The Lab Cart is a simple, inexpensive alterna- 
tive to rack-mounting your system. This sturdy, 
open frame cart has 4" wheels for easy mobility 
and space for a calibrator, amplifier, controller 
and monitor. 

For mobile applications, any of the rack-mount 
systems may be ordered with a mobile base that 
includes semi-pneumatic wheels rather than 
casters. These wheels isolate the rack from 
shocks while making it easy to roll the system 
over such obstacles as expansion joints, cracks, 
door thresholds, rough surfaces, and so on. 

In the following pages you will find a Selection 
Tree for each of the three standard systems 
Fluke offers. First, determine the workload you 
need to cover and the calibrator that meets it. 
Then simply work your way down the tree, choos- 
ing the controller, auxiliary instruments, packag- 
ing, lab carts and other accessories that best fit 
your lab’s requirements. © 
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7409B Rack Mounted System 


Rack Mounting and 1722A control also 
available for 7457A and 7451A 


| 


7451A Lab-Cart Cluster 
Lab-Cart also available for 7457A and 7409B 
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7457 Automated Calibration System 


74XXX-1722A 


74XXX-1765B (_) 


74XXX-8842A 


74XXX-014() Cluster(_) 


On-Site Training C_) 


Artifact 
Calibration 


7457A-5700 


( ) 7457A-03 


74XXX-PS/2 74XXX-ES12 


C ) 74XXxx-900 


( ) 7457A-5725A 
C ) 74XXX-5450A 


C ) 7457A-5220A 


C) 74570148 


~ T4XXX-100/M 


Gy Extended Warranty 


Oo) On-Site Repair 


C ) 7411 TAF 
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Oc. 


( ) 742A-10k 


et System : 


220 


_ Auxilliary Instruments 


1989 Fluke and Philips Catalog — 


Calibration Systems & Software 


1457A 


7457A Automated Meter 
Calibration Systems 


The 7457A is Fluke’s highest performance stan- 
dard system. It is designed to calibrate a wide 
range of instrumentation in your dc and low 
frequency ac workload. Due to the 5700A’s 
unique, environmentally tolerant design, 7457A 
systems are an excellent choice for calibrating 
high performance instrumentation on site. 


Choose your calibrator. 


7457A-5700A Calibrator. $20,075 
Designed to cover the complete meter cal work- 
load. Sources five functions: Direct voltage to 
1100V. Alternating voltage from 200 nV to 1100V 
with frequencies from 10 Hz to 1 MHz. Resis- 
tance from 12 to 100 MQ in x1 and x1.9 values 
including a short. Alternating and direct current 
to 2.2A with alternating current output available 
over frequencies from 10 Hz to 10 kHz. IEEE- 
488 cable is included. For complete specifica- 
tions, ask for Fluke document A0296. 

Option. 7457A-03 Wideband Voltage. $3,995 
Extends the 5700A’s frequencyrange to 30 MHz 
to cover to RF voltmeters. 


Choose your system controller. 


74XXX-1722A Touch Screen 

Instrument Controller. $10,875 
Includes 7411C Software configured for your 
system. Easy re-configuration means you can 
add new instruments at any time. Also included: 
1 Mbyte memory expansion. Two IEEE-488/RS- 
232 interfaces. Operators’ Aid. 400 kbyte 51/4" 


_ floppy disk drive. AC divider. IEEE-488 cable for 


unit under test (UUT) control. 

Option. 74XXX-1765B 20 Mbyte 

Hard Disk Drive. $3,420 
Increases storage capacity and system speed. 
Eliminates the need to use floppy disks for most 
operations. Includes IEEE-488 cable for connec- 
tion to the 1722A. 

74XXX-ES12 Controller. $12,616 
This selection features the Hewlett-Packard 
Vectra Model ES12 configured as a system 
controller. Includes 7411PC Software config- 
ured for yoursystem. Easy reconfiguration means 
you can add new instruments at any time. The 
hardware configuration includes: 12 MHz 80286 
processor. 20 Mbyte hard disk drive. 640 kbyte 
RAM. Floppy and hard disk controller. Two RS- 
232 ports. Two parallel ports. One 1.2 Mbyte, 
5'/s" and one 360 kbyte 5'/s" floppy disk drive. 
Two IEEE-488 control ports. DOS 3.3. HP EGA 
color monitor. AC divider. IEEE-488 cable for 
UUT control. 

Option. 74XXX-997 Operators Aid. $779 
Specialized keyboard for calibration procedures. 
Simplifies operation. Supplements the existing 
computer keyboard. Operates through an RS- 
232 port. 

74XXX-PS/2 Controller. $12,861 
This selection features the IBM PS/2 Model 50 
configured as an instrument controller. Includes 
7411PC Software configured for your system. 
Easy re-configuration means you can add new 
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instruments at any time. The hardware configu- 
ration includes: 10 MHz 80286 processor. 20 
Mbyte hard disk drive. 1 Mbyte RAM. Floppy and 
hard disk controller. Three RS-232 ports. One 
parallel port. Two 1.44 Mbyte, 3'/2" floppy disk 
drives. Two IEEE-488 control ports. DOS 3.3. 
IBM VGA color monitor. AC divider. IEEE-488 
cable for UUT control. 

Option. 74XXX-997 Operators Aid. $779 
Specialized keyboard for calibration procedures. 
Simplifies operation. Supplements the existing 
computer keyboard: Operates through an 
RS-232 port. 


Choose your auxiliary instruments. 


7457A-5725A Amplifier. $7980 
Boosts the 5700A Calibrator’s current output to 
11A for calibration of the higher current ranges of 
handheld and other meters. It also extends the 
5700A’s alternating voltage capability to 1100V 
at 30 kHz and 750V at 100 kHz for calibrating 
high performance bench and system meters. 
Includes 5700A interconnect cable. For complete 
specifications, ask for Fluke document A0296. 

74XXX-900 Bar-Code Reader. $1124 
This selection adds the capability to read bar- 
coded property numbers directly. Streamlines 
identification of the unit to be tested and selec- 
tion of the proper procedure. Includes an Inter- 
mec 9510 bar-code reader, 1260 Series wand 
with 10' coiled cord, power supply, manual and 
RS-232 cable. 

74XXX-5450A Resistance Calibrator. $4880 
Increases the best case resistance calibration 
accuracy of the system from 11 ppm to 7.5 ppm 
(*5°C, 90 days). Includes an IEEE-488 cable. 
For complete specifications, ask for Fluke docu- 
ment A0194. 

74XXX-8842A Digital Multimeter. $1560 
Adds 5'/2 digit DMM measurement capability to 
the system. Cannot be combined with the 74XXX- 
8506A DMM option described below. Includes a 
Fluke 8842A/059 with AC and IEEE-488 op- 
tions, IEEE-488 cable and Y8077 low thermal 
four-wire short. For complete specifications, ask 
for Fluke document G0142. 

7457A-5220A Transconductance 

Amplifier. $5930 
For calibrating high current ranges of handheld 
and other meters. Boosts system current capa- 
bility to 20A. Includes a Y5002 interface cable 
and 80J-10 10A current shunt. For complete 
specifications, ask for Fluke document A0075. 

74XXX-8506A Digital Multimeter. $4195 
Provides for high accuracy 6'/2digit DMM meas- 
urement capability in the system. Can not be 
combined with the 74XXX-8842A DMM option 
described above. Includes an 8505A-02A ohms 
converter and IEEE-488 interface and cable. 
For complete specifications, ask for Fluke docu- 
ment number GO099. 


Choose your packaging. 

74XXX-014 Lab Cart. $506 
A simple, inexpensive way to move your calibra- 
tion system from place to place. This sturdy, 
open frame cart has 4" wheels and space for a 


calibrator, amplifier, controller, monitor and bar- 
code reader. Cannot accomodate 74XXX-5450A 
Resistance Calibrator, 74XXX-8842A DMM, 
7457A-5220A Transconductance Amplifier or 
74XXX-8506A DMM options due to a lack of 
room on the cart. Some assembly required. 
Cluster. No packaging hardware is required. 
7457A-136 36" Instrument Rack 

and Enclosure. $3985 
Provides for complete mechanical integration of 
the 7457A system into one enclosure. Designed 
primarily for stationary use. Includes a caster 
base for movement on hard, level surfaces. Also 
included: power/controller interface panel, line 
power distribution contactor, fan, 3'/2" storage 
drawer and rack-mount kits for all 7457A options. 
Cannot accomodate the 74XXX-8506A DMM or 
7457A-5220A Transconductance Amplifier op- 
tions. See the 7457A-148 48" Instrument Rack 
and Enclosure described below. 

Option. 74XXX-100/M Mobile Base. $150 
Larger semi-pneumatic wheels permit movement 
of the rack-mounted system over bumps and 
rough surfaces. 

7457A-148 48" Instrument Rack 

and Enclosure. $4350 
Provides for complete mechanical integration of 
the 7457A system into one enclosure. Designed 
primarily for stationary use. Includes a caster 
base for movement on hard, level surfaces. Also 
included: power/controller interface panel, line 
power distribution contactor, fan, 3'/2" storage 
drawer and rack-mount kits for all 7457A options. 
Rack-mount kit for the 74XXX-8506A DMM is 
included unless the 74XXX-8842A DMM is se- 
lected. 

Option. 74XXX-100/M Mobile Base. $150 
Larger semi-pneumatic wheels permit movement 
cf the rack-mounted system over bumps and 
rough surfaces. 


Choose your support. 


Extended Warranty. Extends the factory war- 
ranty to two years. Allows you to budget effec- 
tively for repair services and shortens turn-around 
time. 
On-Site Repair Service. Convenient. Reduces 
system down time. 
7411TAF Procedure Writing Training. 

$1250 per person 
A five-day course that provides a comprehensive 
overview of 7411 Calibration Software and its ap- 
plications in calibration systems. Held regularly 
at Fluke Service Centers. 
Option. The course can be conducted on-site. 
Contact your local Fluke Sales office for more 
information on extended warranty, on-site repair 
and on-site warranty. 
Artifact Calibration. Includes a 732A-100 10V 
Direct Voltage Reference Standard, 742A-1 Re- 
sistance Standard and 742A-10k 10k Resis- 
tance Standard to support the Artifact Calibration 
capability of the 5700A Calibrator. For more in- 
formation on 5700A Artifact Calibration, ask for 
Fluke documents A0296 and BO175. 
Refer to 732A and 742A sections of this catalog 
for more information. 
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7451A Automated Meter Calibration 
Systems. 


The 7451A system is designed to meet a large 
cross section of your meter calibration workload 
— medium accuracy instruments up to 4"/2 digits. 
With 8506A accuracy enhancement, it can ad- 
dress the 5'/2 digit portion of your workload as 
well. It is based on the Fluke 5100B Calibrator, 
the most widely used DMM calibrator in the 
world. 


Select your calibrator. 


7451A-5100B Calibrator. $12,230 
Designed to cover calibration of meters of up to 
4'/2 digits. Sources five functions: Direct voltage 
to 1100V. Alternating voltage to 1100V with fre- 
quencies from 50 Hz to 50 kHz. Resistance from 
1Q to 10 MQ. Alternating and direct current to 
2A. IEEE-488 cable is included. For complete 
specifications, ask for Fluke document A0295. 
Y5000 Interface Buffer. $600 
Required if5215A or5220A amplifiers areselected. 
7451A-03 Wide Band Voltage Option. $3100 
Extends the 5100B’s frequency range to 10 Hz to 
10 MHz to cover RF voltmeters. 


Choose your system coniroller. 


74XXX-1722A Touch Screen 

Instrument Controller. $10,875 
Includes 7411C Software configured for your 
system. Easy re-configuration means you can 
add new instruments at any time. Also included: 
1.0 Mbyte memory expansion. Two IEEE-488/ 
RS-232 interfaces. Operators’ aid. 400 kbyte 


51/4" floppy disk drive. AC divider. IEEE-488 


cable for unit under test (UUT) control. 

Option. 74XXX-1765B 20 Mbyte 

Hard Disk Drive. $3,420 
Increases storage capacity and system speed. 
Eliminates the need to use floppy disks for most 
operations. Includes IEEE-488 cable for connec- 
tion to the 1722A. 

74XXX-ES12 Controller. $12,616 
This selection features the Hewlett-Packard 
Vectra Model ES12 configured as a system 
controller. Includes 7411PC Software configured 
for your system. Easy reconfiguration means you 
can add new instruments at any time. The hard- 
ware configuration includes: 12 MHz 80286 
processor. 20 Mbyte hard disk drive. 640 kbyte 
RAM. Floppy and hard disk controller. Two RS- 
232 ports. Two parallel ports. One 1.2 Mbyte, 
51/4" and one 360 kbyte 51/4" floppy disk drive. 
Two IEEE-488 control ports. DOS 3.3. HP EGA 
color monitor. AC divider. IEEE-488 cable for 
UUT control. 

Option. 74XXX-997 Operators Aid. $779 
Specialized keyboard for calibration procedures. 
Simplifies operation. Supplements the existing 
computer keyboard. Operates through an RS- 
232 port. 


74XXX-PS/2 Controller. $12,861 
This selection features the IBM PS/2. Model 50 
configured as an instrument controller. Includes 
7411PC Software configured for your system. 
Easy reconfiguration means you can add new 
instruments at any time. The hardware configu- 
ration includes: 10 MHz 80286 processor. 20 
Mbyte hard disk drive. 1 Mbyte RAM. Floppy 
and hard disk controller. Three RS-232 ports. 
One parallel port. Two 1.44 Mbyte, 31/2" floppy 
disk drives. Two IEEE-488 control ports. DOS 
3.3. IBM VGA color monitor. AC divider. IEEE- 
488 cable for UUT control. 

Option. 74XXX-997 Operators Aid. $779 
Specialized keyboard for calibration procedures. 
Simplifies operation. Supplements the existing 
computer keyboard. Operates through an 
RS-232 port. 


Choose your auxiliary instruments. 


74XXX-900 Bar-Code Reader. $1124 
This selection adds the capability to read bar- 
coded property numbers directly. Streamlines 
identification of the unit to be tested and selec- 
tion of the proper procedure. Includes an Inter- 
mec 9510 bar code reader, 1260 Series wand 
with 10' coiled cord, power supply, manual and 
RS-232 cable. 

74XXX-8842A Digital Multimeter. $1560 
Adds 5'/2 digit DMM measurement capability to 
the system. Cannot be combined with the 74XXX- 
8506A DMM option described below. Includes a 
Fluke 8842A/059 with AC and IEEE-488 options, 
IEEE-488 cable and Y8077 low thermal four- 
wire short. For complete specifications, ask for 
Fluke document G0142. 

74XXX-8506A Digital Multimeter. $4195 
Broadens 5100B Calibrator’s workload cover- 
age to 5'/2 digit DMMs and provides for high 
accuracy 6'/2 and 7'/2 digit DMM measurement 
capability in the system. Can not be combined 
with the 74XXX-8842A DMM option described 
above. Includes an 8505A-02A ohms converter 
and IEEE-488 interface and cable. For complete 
specifications, ask for Fluke document number 
GoO0g9. 

7451A-5220A Transconductance 

Amplifier. $5920 
For calibrating high current ranges of handheld 
and other meters. Boosts system current capa- 
bility to 20A. Includes a Y5002 interface cable 
and 80J-10 10A current shunt. For complete 
specifications, ask for Fluke document A0075. 
74XXX-5215A Voltage Amplifier. $10,025 
Boosts the 5100B’s alternating voltage capabil- 
ity to 1100V at 50 kHz to calibrate instruments 
that measure these high volt-Hertz levels. In- 
cludes Y5001 calibrator interface cable. Can 
only be selected for cluster systems. 


Choose your packaging. 


74XXX-014 Lab Cart. $506 
A simple, inexpensive way to move your calibra- 
tion system from place to place. This sturdy, 
open frame cart has 4" wheels and space for a 
calibrator, DMM, 5220A amplifier, controller, 
monitor and bar-code reader. Cannot accomo- 
date the 74XXX-5215A Amplifier option due to a 
lack of room on the cart. Some assembly re- 
quired. 

Cluster. No packaging hardware is required. 
7451A-136 36" Instrument Rack 

and Enclosure. $3985 
Provides for complete mechanical integration of 
the 7451A system into.one enclosure. Designed 
primarily for stationary use. Includes a caster 
base for movement on hard, level surfaces. Also 
included: power/controller interface panel, line 
power distribution contactor, fan, 3'/2" storage 
drawer and rack-mount kits for all 7451A options. 
Cannot accomodate the 7451A-5220A Tran- 
sconductance Amplifier or 74XXX-5215A Ampli- 
fier options. See the 7451A-148 48" Instrument 
Rack and Enclosure described below. 

Option. 74XXX-100/M Mobile Base. $150 
Larger semi-pneumatic wheels permit move- 
ment of the rack-mounted system over bumps 
and rough surfaces. 

7451A-148 48" Instrument Rack 

and Enclosure. $4350 
Provides for complete mechanical integration of 
the 7451A system into one enclosure. Designed 
primarily for stationary use. Includes a caster 
base for movement on hard, level surfaces. Also 
included: power/controller interface panel, line 
power distribution contactor, fan, 3'/2" storage 
drawer and rack-mount kits for all 7451A options. 
Rack-mount kit for the 74XXX-8506A DMM is 
included unless the 74XXX-8842A DMM is se- 
lected. 74XXX-5215A Amplifier option cannot be 
installed in this rack. 

Option. 74XXX-100/M Mobile Base. $150 
Larger semi-pneumatic wheels permit move- 
ment of the rack-mounted system over bumps 
and rough surfaces. 


Choose your support. 


Extended Warranty. Extends the factory war- 

ranty to two years. Allows you to budget effec- 

tively for repair services and shortens turn-around 

time. 

On-Site Repair Service. Convenient. Reduces 

system down time. 

7411TAF Procedure Writing Training. 
$1,250 per person 

A five-day course that provides a comprehen- 

sive overview of 7411 Calibration Software and 

its applications in calibration systems. Held 

regularly at Fluke Service Centers. 

Option. The course can be conducted on-site. 


Contact your local Fluke Sales Office for more 
information on extended warranty, on-site repair 
and on-site warranty. 
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7409B 


«ap 


IEEE-488 


7409B Oscilloscope Calibration System 


~~ =~ =~ ~=‘7409-C.G5001 _ 
C) Options LL 


No Controller | 74XXX-1722A 74XXX-PS/2 : : 74XXX-ES12 


C ) 7409-6061A 


C ) 74XXX-8842A 
g0K-6 C ) C) 80K-40 


iary Instruments 


oe Extended Warranty 


a On-Site Repair 
On-Site Training (_) C ) 7411 TAF 
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_7409B Automated Oscilloscope 
Calibration System. 


The 7409B system can be configured with its 
own controller to operate as a stand-alone ana- 
_ log oscilloscope calibration system. Or it can be 
ordered without a controller and operated as a 
- supplement to a 7457A or 7451A meter calibra- 
' tion system. 


Choose your calibrator. 


_ 7409B-CG5001 Oscilloscope 

_ Calibrator. $22,081 
_ Verifies vertical gain, horizontal timing and gain, 
_ vertical pulse characteristics, probe accuracy 
_ and compensation, current probe accuracy and 
| | 4B to six functions for meter calibration. 


Choose your controller. 


} 
No Controller. The 7409B system is controlled 
_ by the controller in a 7457A or 7451A meter 
' Calibration system. 
| 74XXX-1722A Touch Screen Instrument 
_ Controller. $10,875 
_ Includes 7411C Software configured for your 
system. Easy reconfiguration means you can 
_ add new instruments at any time. Also included: 
' 1.0 Mbyte memory expansion. Two IEEE-488/ 
_ RS-232 interfaces. Operators’ Aid. 400 kbyte 
_ 51/4" floppy disk drive. AC divider. IEEE-488 
cable for unit under test (UUT) control. 
“Option. 74XXX-1765B 20 Mbyte 
| Hard Disk Drive. $3420 
Increases storage capacity and system speed. 
_ Eliminates the need to use floppy disks for most 
operations. Includes IEEE-488 cable for connec- 
tion to the 1722A. 
74XXX-ES12 Controller. $12,616 
This selection features the Hewlett-Packard 
Vectra Model ES12 configured as a system 
/ controller. Includes 7411PC Software config- 
_ uredforyoursystem. Easy reconfiguration means 
you can add new instruments at any time. The 
_ hardware configuration includes: 12 MHz 80286 
| processor. 20 Mbyte hard disk drive. 640 kbyte 
_ RAM. Floppy and hard disk controller. Two RS- 
_ 232 ports. Two parallel ports. One 1.2 Mbyte, 
51/4" and one 360 kbyte 5'/4" floppy disk drive. 
| Two IEEE-488 control ports. DOS 3.3. HP EGA 
'color monitor. AC divider. IEEE-488 cable for 
_UUT control. 
Option. 74XXX-997 Operators Aid. $779 
} ' Specialized keyboard for calibration procedures. 
| Simplifies operation. Supplements the existing 
computer keyboard. Operates through an RS- 


74XXX-PS/2 Controller. $12,861 
This selection features the IBM PS/2 Model 50 
configured as an instrument controller. Includes 
7411PC Software configured for your system. 
Easy re-configuration means you can add new 
instruments at any time. The hardware configu- 
ration includes: 10 MHz 80286 processor. 20 
Mbyte hard disk drive. 1 Mbyte RAM. Floppy and 
hard disk controller. Three RS-232 ports. One 
parallel port. Two 1.44 Mbyte, 31/2" floppy disk 
drives. Two IEEE-488 control ports. DOS 3.3. 


IBM VGA color monitor. AC divider. IEEE-488 
cable for UUT control. 
Option. 74XXX-997 Operators Aid. $779 


Specialized keyboard for calibration procedures. 
Simplifies operation. Supplements the existing 
computer keyboard. Operates through an RS- 
232 port. 


Choose your auxiliary instruments. 


74XXX-900 Bar-Code Reader. $1124 
This selection adds the capability to read bar- 
coded property numbers directly. Streamlines 
identification of the unit to be tested and selection 
of the proper procedure. Includes an Intermec 
9510 bar code reader, 1260 Series wand with 10' 
coiled cord, power supply, manual and RS-232 
cable. 

7409B-6061A Synthesized RF Signal 
Generator. $6025 
Provides an accurate amplitude signal from 10 
kHz to 1.05 GHz for verifying oscilloscope band- 
width. Includes IEEE-488 cable. 
74XXX-8842A Digital Multimeter. $1560 
Adds 5'/2 digit DMM measurement capability to 
the system. Includes a Fluke 8842A/059 with AC 
and IEEE-488 options, IEEE-488 cable and 
Y8077 low thermal four-wire short. For complete 
specifications, ask for Fluke document G0142. 
80K-6 High Voltage Probe. Extends the 8842A’s 
voltage measurement capacity to 6000V. 80k- 
40 High Voltage Probe. Extends the 8842A’s 
voltage measurement capacity to 40000V. 


Choose your packaging. 


74XXX-014 Lab Cart. $506 
A simple, inexpensive way to move your calibra- 
tion system from place to place. This sturdy, 
open frame cart has 4" wheels and space for a 
calibrator, signal generator controller, monitor 
and bar-code reader. Cannot accomodate the 
74XXX-8842A DMM option due to a lack of room 
on the cart. Some assembly required. 


Cluster. No packaging hardware is required. 
7409B-136 36” Instrument Rack 

and Enclosure. $3985 
Provides for complete mechanical integration of 
the 7409B system into one enclosure. Designed 
primarily for stationary use. Includes a caster 
base for movement on hard, level surfaces. Also 
included: power/controller interface panel, line 
power distribution contactor, fan, 3'/2" storage 
drawer and rack-mount kits for all 7409B options. 


Option. 74XXX-100/M Mobile Base. $150 
Larger semi-pneumatic wheels permit movement 
of the rack-mounted system over bumps and 
rough surfaces. 

7409B-148 48" Instrument Rack 

and Enclosure. $4350 
Provides for complete mechanical integration of 
the 7409B system into one enclosure. Designed 
primarily for stationary use. Includes a caster 
base for movement on hard, level surfaces. Also 
included: power/controller interface panel, line 
power distribution contactor, fan, 3'/2" storage 
drawer and rack-mount kits for all 7409B options. 
Option. 74XXX-100/M Mobile Base. $150 
Larger semi-pneumatic wheels permit movement 
of the rack-mounted system over bumps and 
rough surfaces. 


Choose your support. 


Extended Warranty. Extends the factory war- 

ranty to two years. Allows you to budget effec- 

tively for repair services and shortens turn-around 

time. 

On-Site Repair Service. Convenient. Reduces 

system down time. 

7411ATF Procedure Writing Training. 
$1,250 per person 

A five-day course that provides a comprehensive 

overview of 7411 calibration software and its ap- 

plications in calibration systems. Held regularly 

at Fluke Service Centers. 

Option. The course can be conducted on-site. 


Contact your local Fluke Sales office for more 
information on extended warranty, on-site repair 
and on-site warranty. 
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IEEE-488 


RS-232 


Fluke Custom-Designed 
Automated Calibration Systems. 


Flexibility is the key word for Fluke’s custom 
automated calibration workstations. Now you 
can select the instrument combinations neces- 
sary to automate your calibration needs. Fluke 
offers a wide selection of both meter and 
oscilloscope calibration instruments which can 
be configured to satisfy your requirements and 
your budget. these workstations combine the 
accuracy of computer-aided calibration, the 
convenience of a test interface panel and the 
flexibility of customized configurations to meet 
a wide range of appiciations. These worksta- 
tions can be mounted in mobile racks to allow 
the calibrator to be easily transported to the 
work site. 


226 


Fluke will configure arrangements of various 
instruments. Contact your local Fluke Sales 
Representative for help in configuring a worksta- 
tion. 


The Fluke A123 - Automated Meter 
Calibration Workstation 


The Fluke A123 is a computer-aided auto- 
mated calibration workstation which can be 
configured in a variety of ways to calibrate even 
the most accurate DMMs and oscilloscopes. All 
systems provide complete sourcing capabilities 
of direct volts, alternating volts, direct current, 
alternating current and resistance as well as 
measuring capability for direct volts, alternating 
volts, and resistance. Optional equipment can 
be added to extend the frequency range and 
also boost the alternating voltage output and 
current output. 


The unit under test (UUT) is connected to the 
A123 through the Modular Test Interface Panel 
(MTIP). This provides all the connectors for the 
system instruments as well as the controller's 
data ports. The UUT can be connected to the 
1722A’s port for closed-loop calibration via the 
IEEE-488 bus. In this case, the operator simply 
starts the calibration test and the system digitally 
calibrates itself and the UUT. 


Modular Test Interface Panel 


Hewlett Packard, HP, Vectra and Shared Resource 
Management (SRM) are trademarks of Hewlett-Pack- 
ard Co. 


Intermec is a trademark of Intermec Corporation. 


IBM PS/2 and PC/AT are trademarks of International 
Business Machines Corporation 


Tektronix is a trademark of Tektronix, Inc. 


Specifications subject to change without no- 
tice. Some products and services may not be 
available outside the U.S. Contact your local 
Fluke or Philips representative for details. 
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_ Standards for Your Traceability 
Requirements 


__ The best of instruments are only useful when 
you can depend on them to make accurate 
_ measurements. Fluke supports the accuracy of 
_ the instruments it sells through a line of calibra- 
_ tion instruments and standards. Because these 
_ instruments have excellent short- and long-term 
_ Stability, they are the ideal choice for transferring 
and maintaining electrical traceable units in your 
' facility. 
| Two of the most recent additions to Fluke’s line 
_ of standards are the 732A Direct Voltage Refer- 
ence Standard and the 752A Reference Divider, 
_ developed to support the accuracy requirements 
_ of the 5440 Series Calibrators and Fluke’s own 
_ Primary Standards Lab. These two standards 
_ make it possible for you to maintain direct volt- 
_ age standards in your facility with accuracies not 
_ previously attainable outside a national labora- 
_ tory. Also, an innovative calibration scheme, the 
_ Direct Voltage Maintenance Program, is oper- 
| ated by Fluke to make it possible for you to 
maintain this superb accuracy. 
__ As Fluke continues to advance the state of the 
_ art in measurement and calibration, there will be : ARIE TEE 
_ acontinuing need for better, more accurate, and make the calibratio . and th time between 
more effective ways to assure your measure- calibrations. es 
_ments are accurate. You can have complete : 
_ confidence in Fluke’s commitment to supporting 
_ existing and future instruments through effective 
standards and innovative, efficient methods for 
| applying them to your needs. 


- ee requirements ust be fulfilled 
“in so es ae to fave de ; 


_aV Standards and Accessories 


* 540B Thermal Transfer Standard 
_*510A AC Reference Standard 
| * A40 and A40A Current Shunts 

* A55 Thermal Converters 


Resistance Standards 
_* 742A Resistor Standards 


_dV Standards and Accessories 


_* 732A dV Reference Standard 

_* Transport Case and Battery Charger for 732A 
© Direct Voltage Maintenance Program 

| * 731B dV Reference Standard 


| Dividers, Lead Compensators, and 
| Np Detectors 


° 752A Reference Divider 
* 750A Reference Divider 
| * 720A Kelvin-Varley Divider 
* 721A Lead Compensator 
| * 845AB/AR Voltmeter/Null Detector 
| 
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, - eo Specifications 
S742 A-1 FESISTANCE STANDARD Ee 742A-10k RESISTANCE STANDARD 


CURRENT SENSE CURRENT SENSE Nominal Value: 

e 6 << 742A-1: 1Q £2 ppm; 
742A-10k: 10 kQ +2 ppm 
Calibration Uncertainty at 23°C: +1 ppm 
Operating Temperature: 18°C - 28°C 
Stability (6 months): 
742A-1: 5 ppm; 742A-10k: 2.5 ppm 
Corer | oe. Be iar appm, 732A-10k: 4 PEM 

: | MAXIMUM VOLTAGE = 30V0 ; : ’ : 

MAXIMUM CURRENT = 0.54 > MAXIMUM CURRENT = 3 mA a : Maximum Voltage: 
; | 742A-1: 0.5V; 742A-10k: 30V 
Storage Temperature: 0°C - 40°C 
742A-10k Retrace (permanent change in R): 
18°C to 28°C cycle: Negligible 
0°C to 40°C cycle: <2 ppm 
Report of Calibration: Table of resistor values 
for 18°C to 28°C in 0.5°C increments. 
Size: 3.4 in Hx 4.15inWx5inD 
Weight: 
742A-1: 2 Ibs. 
742A-10k: 1.7 Ibs. 


Ordering Information 


Models January 1989 prices 


742A-1 1Q Resistance Standard ........... $795 
742A-10k 10 kQ Resistance Standard... 695 
742A-7002 742A Transit Case; 

holds two Unit 22 e i.e 195 


Fluke 742A Standard Resistors are high accu- 
racy working standards for precision, on-site 
resistance calibration. Their excellent tempera- 
ture stability allows them to be used from 18°C to 
28°C with typically less than 2 ppm degradation. 
Using the calibration table supplied with the 
standards, which lists corrections in 0.5°C incre- 
ments, this uncertainty can be reduced to near 
zero. No cumbersome oil or air baths are re- 
quired. 

Because 742A Standard Resistors are small 
and rugged, they are easy to transport. Care has 
been taken to reduce resistance changes brought 
about by thermal and mechanical shock. Re- 
trace (permanent shift in resistance) is typically 
less than 2 ppm after cycling between 0°C and 
40°C. Optional 742A-7002 transit case. 

Aconvenient transit case, designed to hold two 
standards, is available as an option. 


; 
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ELSKE] 732A dV REFERENCE STANDARD 


The Fluke 732A is a solid state, dV reference 
standard which provides significant performance 
improvements in stability, ruggedness, and trans- 
portability. Its 10V output offers better resolution, 
lower noise, and simpler operation than stan- 
dard cells. The 732A also includes outputs of 1.0 
and 1.018 volts. 

The accuracy and stability of the 732A allows 

_ direct substitution for saturated stahdard cells in 
/ many aplications. Its stability of 0.5 ppm for 30 
_ days provides the confidence necessary to cali- 


SE eS 


) 
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(NSN 6625-01-175-1193) 732A 


brate high-performance instruments. In addi- 
tion, the use of the 10V output as a primary 
reference standard means that the effects of 
thermal emfs and noise are reduced. 

The 732A can be shorted, even for extended 
periods of time, without damage and recovers 
without loss of stability. The unit may be power 
ed by line voltage or will operate 12 hours on its 
internal battery — even longer on external bat- 
teries. Either line power or the external battery 
may be removed without affecting the output. 


Saturated standard cells are fragile and sus- 
ceptible to shock and vibration during traveling. 
The 732A was designed for air or ground ship- 
ment with no special handling. 

The internal oven has high thermal gain allow- 
ing full accuracy to be specified over an operat- 
ing range of 23°C +5°C. Therefore, this new 
reference standard may be used outside of the 
conventional standards laboratory environment 
in areas where saturated cells or other transfer 
standards would not be accurate. 

The 732A dV Reference Standard was origi- 
nally developed by Fluke to transfer the volt into 
our own manufacturing facility. The unprece- 
dented success achieved by this effort led to the 
development of the 732A for the commercial 
market. Fluke has developed a worldwide net- 
work of regional support centers to provide cali- 
bration support for the 732A where local stan- 
dards are not available. These centers maintain 
volt-transfer programs with the national stan- 
dards laboratories. 


Transport Case and Battery 
Charger 

The 732A-7002 Transport Case is a rugged, 
fiberglass, foam-lined case capable of holding a 
732A dV Reference Standard and a 732A-7003 
Battery Charger, complete with up to four 732A- 
7005 Battery Packs. The extra battery capacity 
of four Battery Packs plus the heat-conserving 
insulation of the foam lined case will extend the 
off-line operating time of the 732A to about 72 
hours. 

The 732A-7003 Battery Charger is specially 
designed to hold and charge from one to four 
Battery Packs with the proper constant current, 
constant voltage cycle to avoid damage from 
over-charging. Fully discharged batteries are 
returned to approximately 95% charge in 24 
hours. The charger provides the necessary iso- 
lation diodes and interconnections to provide the 
optimum charge to battery packs which may 
have unequal capacities or states of charge and 
to connect the batteries to the 732A dc power 
input connector. 


Specifications - 


Technical Specifications 


Absolute Uncertainty: The 732A is normally 
delivered without absolute uncertainty specifica- 
tions because, to maintain calibration as a trace- 
able standard, the 732A must continue to re- 
ceive uninterrupted operating voltage from line 
power or from the self-contained batteries, which 
provide approximately 12 hours of off- line op- 
eration. The 732A is normally shipped from the 
factory with the battery switch turned off. Upon 
receipt, the 732A must be powered up and 
stabilized for 24 hours before calibration against 
traceable standards. The absolute un certainty 
specifications for the 732A must then relate to 
the uncertainty specifications of the traceable 
standards used for this calibration. 
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For a certified calibration by the Fluke Standards 
Laboratory and shipment under power, refer to 
the 732A-000 and 732A-100 options described 
under the Direct Voltage Maintenance Program, 
next page. 

These specifications include effects of line volt- 
age variations of +10% and assume the 732A 
has been continuously powered. 


Stability: Parts per million, 18°C to 28°C 


[Output [30 Days [90 Days|6 Months| 1 Year 
10V O50 10M 1.5 
1.018V Se ely FAG Terre) 
£1.55) || “S40 ny/eeso0 


Temperature Coefficient: +0.05 ppm per °C for 
10V range, +1.0 ppm per °C for 1V and 1.018V 
ranges, from 18°C to 0°C to or 28°C to 40°C 
Output Adjustment: +50 pV for 10V and 1.018V 
ranges, +5 uV for 1.0V range 

Output Impedance: 1 mQ for 10V output, 1 kQ 
for 1V and 1.018V outputs 

Output Current: <12 mA at 10V output. Limited 
by 1 kQ output impedance at 1V and 1.018V 
output 

Output Protection: May be shorted indefinitely. 
Protected against high voltage input transients 
to 1100V 

Load Regulation: <1.2 ppm at 10V output from 
0to12mA 

Line Regulation: <0.05 ppm of output for +10% 
line change 
Output Noise: <1 uV rms at 10V output from 
0.1 Hz to 10 Hz 

“Note: See the Direct Voltage Maintenance Program 
description on page 231 for the improved specifications 
and traceability which can be obtained for the 732A. 
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General Specifications (732A) 


Temperature: 0°C to 40°C, operating; 0°C to 
50°C, non-operating (with internal battery pack 
switched off 

Relative Humidity: <95% to 30°C, <75% to 
40°C, non-condensing 

Altitude: <3050m (10,000 ft) operating 
Vibration: Per MIL-T-28800, Type Ill, Class 5, 
Style E 

Safety: IEC 348, 2nd edition, 1978 and ANSI 
C39.5, 1980 

Power: 100V, 120V, 220V, or 240V ac +10%, 50 
to 400 Hz or 24 to 30V ac 50 to 60 Hz. Also 
external 24 to 40V dc. Internal 24-V lead acid, 
gelled electrolyte battery operates for 12 hours 
at 23°C when fully charged. Trickle-charged 
continually when external power is applied 
Size: 19.1 cm H x 22.1 cm W x 60.3 cm D 
(7.53 in x 8.69 in x 23.75 in) 

Weight: 12.3 kg (27 Ib) 

Included: Instruction manual, line cord, adjust- 
ment tool and one 732A-7003 Battery Pack 
732A-7002 Transport Case 

Size: 77 cmx 61 cm x 31 cm (30 in x 24 in x 12 in) 
Weight: 12 kg (26 Ib) 

732A-7003 Battery Charger 

Input Power: 100V, 110V, 115V, 120V, 200V, 
220V, 230V, or 240V ac 10%, 50 to 400 Hz, 
100W max 

Size: 61 cm x 19 cm x 22 cm (24 in x 8 in x 9 in) 
Weight: 5.9 kg (13 Ib) alone; 23 kg (50 Ib) when 
equipped with four battery packs (732A-7005) 


Ordering Information 


Models January 1989 prices 


732A DC Reference Standard «0... $3800 
732A-000* w/Special Calibration, 


shipped hot™ ............s:.seeeccesss aaa 4040 
732A-100* w/Special Calibration and 

Drift Certification, shipped hot™ ......... 4245 
* See page 231 for description 
** Under power 
Accessories (Also see page 485) 
732A-7002 Transit Case «............:eeeee 625 
732A-7003 Battery Charger and 

Auxiliary Battery Case ............::eceeeee 1465 
732A-7004 Rack Shelf (Holds 2 

732As or 732A and 752A) ..........:ee 340 
732A-7005 Replacement Battery Pack .. 375 
5440A-7002 Low Thermal Copper EMF 

Plug-in Cables ..:...:.:...:..40 ssc 350 
845AB Voltmeter/Null Detector 

W/Dattery .ccsccscctecceseceeecetea eeeenteneneeenaeee 2490 
845AR Voltmeter/Null Detector 

w/rack MOUNK:..2..2.:..c55hece nee 2350 


Service & Support 


Warranty 
One-year product warranty. See page 470 

for further information on warranty terms and 

conditions. 

Extended Warranty 

S$C1-732A Repair (w/calibration) ........... 

SC2-732A Call «....... cco eee ene 
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| Direct Voltage Maintenance Program 


Built around the 732A Direct Voltage Refer- 
ence Standard, the Fluke Direct Voltage Mainte- 
nance Program (DVMP) provides state-of-the- 


_ artuncertainty for your own laboratory, traceable 


_ tothe U.S. National Bureau of Standards (NBS). 


H 


_ The 732A is a solid-state direct voltage refer- 


ence standard which enables voltage transfers 


_ with uncertainties of only a few tenths of a ppm, 


while meeting the requirements for ruggedness 
and a range of operating temperatures. This 
level of performance is made possible by the low, 
predictable drift rate, allowing accurate extrapo- 


_ lation of the output voltage to be made over long 
_ time intervals. With the DVMP, dissemination of 
_ the legal volt can be easily accomplished with an 


uncertainty of less than one ppm. 


Traceability 


Traceability to the legal volt is the principle 
objective of the DVMP. The Fluke Primary Stan- 
dards Laboratory in Everett, Washington (U.S.A.) 


_ maintains traceability to NBS and other national 


standards laboratories at the 10 volt level. Fluke 
establishes a “Traceability Plane” for you con- 
sisting of the mean (average) of the reference 
voltages maintained by your participating labo- 
ratories. 


_ Four Services, 


Six Options to Choose From 


The Fluke Direct Voltage Maintenance Pro- 
gram consists of four calibration services, result- 
ing in six possible options, which can be used 
separately or in combination, depending on your 
needs. Two of the services are calibrations, 
performed completely by Fluke personnel, in the 
Fluke Standards Lab. These calibrations may be 
ordered as an option on a new 732A or as an 
option to be added to a 732A purchased previ- 
ously. The other two calibration services are 
performed by the user, using a Fluke-owned 


| Standard, at the user’s site, with the data trans- 


mitted to the Fluke Standards Lab for reduction 

and analysis. Complete description of the op- 

tions follows: 

1. Option 732A-000. Order this option to have 
an output voltage calibration performed ona 
newly ordered 732A. Before shipment, your 
new 732A will be compared to the direct 
voltage standards maintained in the Fluke 


Primary Standards Laboratory which are 
regularly compared to the Legal Voltage 
Standards maintained by the U.S. National 
Bureau of Standards. A report of calibration, 
listing the deviation from the nominal and the 
uncertainty of calibration is delivered with the 
instrument. The instrument will be delivered 
under power from self-contained and auxil- 
iary batteries to insure the calibration. 


. Option 732A-000R. This is the option to 


order for calibration or re-calibration of a 
732A purchased previously. Your 732A, when 
returned to the factory, will receive the same 
calibration as detailed under 732A-000 above, 
and will be returned to you under power. 


. Option 732A-100. Order this option to have 


a new instrument calibration for output volt- 
age and characterized for drift rate before 
shipment from the factory. Your new 732A 
will be tested for both output voltage and drift 
rate by comparison against traceable stan- 
dards for a period of 60 days in the Fluke 
Primary Standards Laboratory. Knowing the 
drift rate, the total uncertainty as a function of 
time is much reduced. A report of calibration, 
listing output voltage, drift rate, and uncer- 
tainties is delivered with the instrument which 
is delivered under power. 


. Option 732A-100R. This is the option to 


order for output voltage calibration and drift 
rate testing of a 732A purchased previously. 
Your 732A, when returned to the factory, will 
receive the same calibration and 60 day drift 
rate characterization as detailed under 732A- 
100 above, and will be returned to you under 
power. 


. Option 732A-200. This is the option to order 


for calibration of your 732A in your own 
laboratory. A Fluke-owned, calibrated 732A, 
together with all necessary connecting cables 
and clear operating instructions, will be sent 
to your site for comparison with your refer- 
ence standard. A series of readings you 
make over a period of five days is recorded 
and returned to Fluke for evaluation at the 
Fluke Primary Standards Laboratory. A value 
is then assigned to your 10 volt standard, 
relative to the legal volt, and a report of 
calibration is returned to you. The quoted 
price for the 732A-200 option includes the 
shipping costs for the Fluke-owned 732A. 


6. Option 732A-201. If you have more than one 
732A in your lab, this is the option to order for 
calibration of each additional reference at 
the same site (must be ordered with Option 
732A-200). Data collected by the user will be 
reduced and evaluated by the Fluke Stan- 
dards Lab, and a report of calibration issued 
for the reference standard. 


Specifications 


Drift Rate Uncer- 


Option |Calibration | tainty (DU)** 


732A-000| 0.6 ppm 1.0 | 3.0 
ppm | ppm |ppm 
732A-100] 0.6 ppm 


732A-200) 0.6 ppm 


* Typical 99% confidence level; actual uncertainties 
determined at the time of test 
** Drift rate uncertainty will be established with 
repeated participation in the DVMP 


How To Order 


Note: At the present time, due to the difficulty in making 
timed shipment to international customers, calibration 
services requiring under power shipment are only 
available in selected countries. 


It is important to recognize that proper timing 
and coordination of the activities between Fluke 
and your firm are essential to successful delivery 
of a 732A under power. Following receipt of an 
order for one of the DVMP services, you will be 
contacted directly by Fluke factory personnel. 
For this reason the following information must be 
included with each order: 


° The option number ordered. 

° If options 732A-000R or 732A-100R are 
ordered, include the serial number of the in- 
strument to be returned to Fluke for the 
service. 

* The exact address where the shipment will 
be received. 

° The name and telephone number of the 
person who will be responsible for receiving 
the shipment and connecting it to the power 
line when it arrives. 

°* The name and telephone number of an alter- 
nate responsible person if the first desig- 
nated individual is unavailable. 

° Any restrictions on hours of the day during 
which receiving can take place. 

° Fluke guarantees arrival of the instrument 
under power. If it is delayed, Fluke or the 
carrier will pay the shipping charges for re- 
turn of the instrument to Fluke for recalibra- 
tion. 
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Direct Voltage Maintenance 


Ordering Information 


Models January 1989 prices 
732A-000 New 732A w/Special Cal, 

shipped under power ...............00++ $4040 
732A-000R Special Calibration, 

shipped under power ...:............ 295 
732A-100 New 732A w/Cal, 

shipped under power ............:c 4245 


732A-100R Calibration, 
Drift Certification, 

shipped under power ................0. 550 
732A-200 On-Site 10V Certification 

w/Fluke Standard 


(includes shipping charges) .............. 495 
732A-201 Certification of Additional 
Reference/Same Site ...... ee. = 125 
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752A REFERENCE DIVIDER 


CALIBRATE 


BALANCE 


“0 


—— PUSH TO TUN 


REFERENCE 
STANDARD 


Ratio accuracy of 0.2 ppm on 10:1 ratio 


Ratio accuracy of 0.5 ppm on 100:1 ratio 
Built in calibration bridge 


The Fluke 752A Reférence Divider sets new 
_ Standards for direct voltage ratio accuracy and 
| @ase of use. It offers two divider outputs, 10:1 
) and 100:1 with output uncertainties of less than 
_ 0.2 ppm and 0.5 ppm respectively. 
| Before each use, the 752A is easily calibrated 
| with only a stable voltage source and null detec- 
_ tor like the Fluke 845AB or 845AR. The entire 
| procedure requires only five minutes and does 
' not require external standards. 
_ The 752A also includes internal switching for 
| calibrating the 100 mV, 1V, 10V, 100V, and 


| 
| 


1000V ranges of a voltage calibrator to a 10V 
reference source (such as the Fluke 732A dV 
Reference Standard) without having to change 
the lead connections. It provides the voltage 
division capability required to calibrate state- of- 
the-art calibrators and similar instruments. 

A “self-calibration” procedure allows you to 
compensate for long term changes in value of 
the divider resistors by switching their positions 
in various Wheatstone bridge configurations and 
using the BALANCE pot on the front panel. 


These specifications apply for the lifetime of 
the instrument over the temperature range of 
18°C to 28°C. 

Ratio Ranges: 10:1 and 100:1 

Ratio Accuracy: The following table specifies 
the ratio accuracies of the 752A that apply for a 
temperature variation of less than +1°C from the 
self-calibration temperature (between 18°C and 
28°C) for up to 8 hours following self-calibration. 


Range Input Output Null 
Voltage | Uncertainty | Accuracy* 

10:0 0 to 100V 0.2 ppm +0.5 nV 

100:1 0 to 1000V 0.5 ppm +1.0 nV 


*Null accuracy refers to the required accuracy of the null 
detector reading during self-calibration 


Temperature Coefficient: 1+1 ppm per °C over 
range of 18°C to 28°C. Typically 0.1 ppm per °C 
from 15°C to 30°C 

Input Resistance: 

10:1 Ratio: 380 kQ +1% 

100:1 Ratio: Divider is 4 MQ Driven Guard is 4 
MQ; total is 2 MQ+1% 

Maximum Input Voltage: 200V for the 10:1 
ratio; 1100V for the 100:1 ratio 

Power Coefficient: <0.05 ppm of output with 
100V applied for 10:1 ratio and <0.3 ppm of 
output with 1000V applied for 100:1 ratio (in- 
cluded in the ratio accuracy specifications) 
Temperature: 0°C to 50°C, operating; -40°C to 
75°C non-operating 

Relative Humidity: <75% to 40°C, <45% to 
50°C, non-condensing, operating <100% 10- 
50°C, non operating 

Altitude: <3050m (10,000 ft) operating; 
<12,200m (40,000 ft) non-operating 

Vibration: Per MIL-T-28800C, Type III, Class 5, 
Style E E 
Safety: IEC 348, 2nd edition, 1978; ANSI-C39.5, | 
1980 


Size: 19.1 cm H x 22.1 cm W x 60.3 cm L (7.53 | Q 


in X 8.69 in x 23.75) 
Weight: 8.4 kg (18.5 Ib) 
Included: Instruction manual 


Be 


Modes January 1989 prices 
752A Reference Divider .............:::00cce0 $5190 


Ori€S (Also see page 485) 
5440A-7002 Low Thermal Copper EMF 
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Plug-in Cablesiet.:ccec-cccuvstesent meee 350 
845AB Voltmeter/Null Detector 
w/Dattery* pack Ween. camera cceescesetstes 2490 
845AR Voltmeter/Null Detector 
WATACK IMOUNE 2 tecccateen eesti ees 2350 
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40B 


< PERCENT NPS 


(NSN 6625-00-288-0184) 540B 


940B Thermal Transfer Standard — 


100 ppm aV/dV transfer uncertainty 
Less than 100 ppm dc reversal error 


_Frequency range 5 Hz-1. MHz (to 50 MHz with = ee 


: Overvoltage protection 
Polarity reversal switch 


The Fluke 540B is a thermal transfer instru- 
ment for precise measurement and calibration of 
alternating voltage and current. The 540B is 
designed for simple operation with positive pro- 
tection from overloads. Voltage transfers may be 
made from 0.25V to 1000V rms in 14 ranges, with 
a frequency range from 5 Hz to 1 MHz. Each 
range maintains specified accuracy down to half 
of range. Resolution of input per scale division 
varies from 12 ppm at full range to 60 ppm at half 
of range. Basic aV to dV transfer uncertainty is 
100 ppm (+0.01%) without the use of calibration 
curves or correction tables. 

The thermal element in the 540B is a specially 
constructed vacuum thermocouple protected 
from overvoltage. Up to 1500V dc or rms ac may 
be applied on any range without damage. A 
pushbutton protection disable switch allows 
confirmation that diode aging in protection cir- 
cuitry is not contributing to error. 

Three galvanometer sensitivity settings are 
provided. A sensitivity test fundtion provides 
momentary galvanometer deflection for 0.1% 
and 0.01% of input voltage, at any galvanometer 
sensitivity setting. 

The 540B includes a meter-display search 

~ function, for continuous visual indication of input 
percent of range. The search function indicates 
when the overload circuit has activated, by de- 
flecting upscale into a red “overload” area. After 
an overload condition, the 540B is returned to 
normal operation simply by setting the mode 
switch to “off.” 


The basis of transfer comparison in the 540B is 
always 1:1; ac and dc voltages are placed across 
the same transfer circuit. In this way, accuracy is 
independent of range division ratios. 

Dc reversal error in the thermocouple is less 
than 100 ppm (0.01% of input voltage. A conven- 
ient “push-to-reverse” switch is provided to re- 
verse dc input polarity. 

‘A high frequency thermal converter input jack 
is provided so Ithat the galvanometer and Lin- 
deck reference supply may be used with Fluke 
Model A55 High Frequency Thermal Converters. 

The 540B operates from rechargeable nickel- 
cadmium battery cells for complete isolation 
from line power. Fully charged, the 540B may be 
operated for up to 200 hours without an interup- 
tion for charging. 


Calibration 


Each range is adjusted to be within the speci- 
fied deviations from zero error as defined by 
reference standards maintained by the Fluke 
Standards Laboratory and periodically calibrated 
by the U.S. National Bureau of Standards. These 
ac/dc difference figures do not include U.S. 
National Bureau of Standards’ random and sys- 
tematic errors. Fluke test reports to the nearest 
100 ppm are aviliable at extra cost upon request. 


Characterization 


Model 540B-900 is a 72-point characterization 
of anew 540B Thermal Transfer Standard. Model 
540B-901 is the same characterization service 
for a customer-owned 540B, available through 
Fluke Technical Service Centers. All characteri- 
zations are actually performed by the John Fluke 
Standard Laboratory in Everett, Washington. 
This 72-point characterization is intended to 
support customers who wish to characterize 
5200A-800 Enhancement Software. 

Special characterizations to meet specific cali- 
bration requirements are also available. Consult 
your local Fluke Sales Office for further informa- 
tion. 


Specifications 


Voltage Ranges: 0.5, 1,2, 3,5, 10,20,30,50,100, 
200, 300, 400, and 1000V, with each range 
usable from 1/2 to 1 times rating 


aV to dV Transfer Uncertainty 


Frequency Voltage Ranges 
Hz 0.5-10V} 10-50V |100-500V; 1000V 


5-20k +0.01% | +0.01% 
20k-50k +0.01% | +0.01% | + 
50k- 100k +0.05% | +0.20% 
100k-500k +0.10% 
500-1M X 


Search Function: Meter display of input as 
percentage of range 

Input Impedance: 18002/V 

Polarity: Reversible, front panel push-button 
Galvanometer: Fluke electronic type 
Galvanometer Resolution: 12 ppm of input/ 
scale division at full range; 60 ppm of input/scale 
division at half range 

Thermocouple Reversal Error: <100 ppm of 
input at full range; <300 ppm at half range 
Overload Protection: Withstands up to 1500V 
dc or rms ac, any range 

Power: 115V or 230V ac +10%, 50 to 440 Hz, 
7W; self-contained rechargeable batteries; 200 
hours operation, 16 hours recharge time 

Size: 17.2 cm H x 41.7 cm W x 19 cm D ( in Hx 
17 in W x 7.75 in D) 


Included: Instruction manual, A55 connecting 
cable 

Ordering Information 
Model January 1989 prices 
540B Thermal Transfer Standard .......... $5900 
Accessories 
540B-103 7" Rack Adapter .................4 130 
540B-110 Rechargeable Battery Pack 

(retrofit kit) ......0.)....... 20, See 475 
A40"Current ShuUntS <:-c-ceseeseeseecee sees eee 630 
A40A Current Shunt ...........0....:cceceeeee 700° 


A55 High Frequency Thermal Converters 735. 
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A40, A40A 


Models A40 and A40A Current Shunts make 
possible accurate ac to dc current transfer 
measurements using the Model 540B Thermal 
Transfer Standard and a known dc source. 
Measurements may be made over a 2.5 mil- 
liampere to 20 ampere range with a frequency 
response from 5 Hz to 50 kHz. Measurements to 
100 kHz may be made up to 5 amperes. 

Twelve A40 Current shunts are available with 
current ratings from 10 milliamperes to 
5 amperes. A40A shunts are availbel with cur- 
rent ratings of 10 and 20 amperes. Each shunt 
maintains specified accuracy down to half its 
rated current level. With no shunt in place, the 
540B may be used directly ofr current transfer 
measurements from 2.5 milliamperes to 
5 milliamperes. 

A40 shunts plug into panel connectors on the 
540B. A40A shunts require special cables, avail- 
able separately. 


A40/A40A 


Calibration 


All ac to de differences expressed in the speci- 
fications are deviations from de standards main- 
tained by the U.S. National Bureau of Standards, 
and may be obtained without the used of calibra- 
tion curves or correction tables. When properly 
used with a Fluke 540B Thermal Transfer Stan- 
dard, wach A40 and A40A Current Shunt is 
within the specified deviation from zero error, as 
defined by reference standards maintained by 
the John Fluke Standards Laboratory and peri- 
odically calibrated by the U.S. National Bureau 
of Standards. These ac to dc difference figures 
do not include U.S. National Bureau of Stan- 
dards random and systematic errors. Fluke test 
reports to the nearest 100 ppm (0.01%) are 
available at extra cost upon request. 


Specifications 


A40 Current Ratings: 10, 20, 30, 50, 100, 200, 
300, and 500 mA; 1, 2, 3, and 5A (RMS) 
A40A Current Ratings: 10 and 20A (RMS) 


Uncertainty 


AC to DC Difference 
| a4o_ | A40A 


Frequency 


5 Hz - 20 kHz 
20 kHz - 50 kHz 
50 kHz - 100 kHz 


Ordering Information 


Models 


January 1989 prices 
$630 


Accessories (Also see page 485) 


A45-4003 Input Cable for A40A Shunts . 70 
A45-4004 Output Cable for A40A Shunts 100 
Y8133 Test Lead Kit for A40 Shunts ...... 22 
C4 Storage Cases ees rscscstceeccer st cvesss 630 
“National Stock Numbers are available for most A40 
and A40A shunts. Contact your Fluke sales engineer for 
details. 
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A55 


A55 High Frequency Thermal Converters 


Model A55 Thermal Converters make possible 
accurate thermal-transfer aV to dV measure- 
ments form subaudio frequencies to the VHF 
region. The design is comparable to that of 
standards maintained by the U.S. National Bu- 
reau of Standards. 

Designed for use with the Model 540B Thermal 
Transfer Standard, nine model A55 Thermal 
Transfer Standards are available to match each 
540B voltage range from 0.5V to 50V. The 540B 
includes a compatible connector that bypasses 
its internal transfer circuit, kusing only the null 
detector and reference supply. Each A55 con- 
verter maintains specified accuracy down to half 
its rated voltage. 

Aspecially constructed thermocouple, selected 
for frequency characteristics and low dV rever- 
sal error, is the thermally responsive element. 
Input voltage is applied directly across the th- 
ermocouple heater on the 0.5V model. For higher 
voltages, low termperature-coefficient coaxially 
mounted metal film series dropping resistors are 
used. 


Certification 


Each A55 converter includes a Fluke produc- 
tion test record of aV to dV differences at 1, 10, 
20, and 30.MMHz. A55 converters rated below 
20V also include a production test record of aV 
to dV difference at 50 MHz. Fluke test reports at 
other frequencies and voltages are available at 
extra cost upon reugest. AV to dV differences 
are established to within +100 ppm by compari- 
son to Fluke standards that are periodically inter- 
compared with the U.S. National Bureau of 
Standards. 


Accessory Kit 


The Model A55-110 Accessory Kit is recom- 
mended for use with A55 Thermal Converters in 
virtually any calibration or measurement setup. 
The kit includes: 

* Coaxial tee for A55 inmput (GR type 874-TL). 
° Three coaxial adapters for A55 input: UHF, 

BNC, and type N jack. 
® Interconnecting coaxial cable, as cource to 

coaxial tee. 


Specifications 


Voltage Ratings: 0.5, 1,2,3,5, 10, 20, 30 & 50V* 
*Each converter is useable from 1/2 to 1 times its rated 


voltage (rms) 
Calibration Typical aV to 
Uncertainty* dV Difference 


Uncertainty: 
<+0.01% 


+0.05% 
+0.10% 
+0.15% 
+0.20% 
+0.50% 


* All calibration is referenced to center of GR 874-TL 
coaxial tee attached to converter input connector 

**50 MHz calibraiton available only for 0.5, 1, 2, 3, 5, and 
10V converters ; 


Input Impedance: 2000/V, approximate 
Output Voltage: 7 mV nominal, at rated input 
Output Resistance: 8Q 

Reversal Error: <250 ppm (0.025%) 

input Connector: GR type 874-TL 

Output Connector: Amphenol 80-PC2M (2-pin 
microphone) 

Size and Weight 


Length em 
35 8.4 


0.5V 


Weight kg 


Model January 1989 prices 
A55* High Frequency Thermal 
CONVO MECN... 2:::<0:0055-40. 53 csnege eee $735 


*Order by voltage rating, eg: A-55 -05V. Prices are for 
each converter 


Accessories (Also see page 485) 


A55-110 Accessory Kit ............::ceeeeeeeees 
C55: Storage Case ........5.....:.sesddesneneaseeee 


Service & Support 


Warranty 

One-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 
Extended Warranty 
$C1-A55 Repair (w/calibration) 
$C2-A55 Call oc. /.<.4:chc pastors cose eee 135 


*National Stock Numbers are available for most A55 
Converters. See your Fluke sales engineer for details. 
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510A 


510A AC Reference Standard 


The 510A is a precision, fixed frequency, alter- 
nating voltage source designed for use as an 
amplitude calibration’ standard for test applica- 
tions. In the calibration laboratory, the 510A 
provides an accurate aV reference for calibrating 
both true rms and average-sensing aV voltme- 
ters. On the production line, the 510A can be 
used to rapidly verify aV test instrumentation or 
to generate a precise aV stimulus for circuit 
testing. 

Output of the 510A is both fixed frequency and 
fixed amplitude. The frequency may be varied 
+1% of center frequency with a front panel screw- 
driver adjustment. 

Total harmonic distortion is less than 50 ppm 
up to 10 kHz, and less than 300 ppm at 10 kHz. 


AA 


STANDARD 


FREQUENCY 
VERNIER 


(NSN 6625-00-356-3085) 510A 


This assures a pure sineware for calibrating 
average, peak, or true rms reading aV-to-dV 
converters. 

The optional rechargeable battery pack pro- 
vides up to 16 hours of operation independent of 
line power. A front panel display provides a 
continuous display of bettery condition. When 
operated from line power, the battery is main- 
tained at full charge. The battery automatically 
operates the 510A whenever line power is re- 
moved. 

Up to four 510As may be connected together 
for mounting in a standard rack. Output terminals 
are provided on both the front and rear panels for 
easy access in both bench and system applica- 
tions. 


Specifications . 


Technical Specifications 


Output Voltage: 10V rms 

Output Current: 10 mA rms, short-circuit pro- 
tected 

Frequency: Any specified single frequency from 
50 Hz to 100 kHz Standard frequencies are: 50, 
60, 400, 1000, 2400. 5000, 19,200, & 100,000 Hz 


Amplitude Uncertainty:* +ppm 


[Frequency [24 Hours [30 Days | 


50 Hz-20 kHz 


20 kHz-50 kHz 
50 Hz-100 kHz 


* After 10-minute warm-up in ambient temperature 21°C 


to 25°C 


Amplitude Stability: +ppm 
30 Days | 90 Days 


[Frequency | 24 Hours | 
20 kHz-100 kHz 40 100 200 
Total Harmonic Distortion: Less than 50 ppm 
to 10 kHz; less than 300 ppm at 100 kHz 
Center Frequency Uncertainty: +0.1%, adjust- 
able +1% 

Frequency Stability: 500 ppm per mo 

Load Regulation: <20 ppm to 10 kHz; <80 ppm 
at 100 kHz 

Line Regulation: <10 ppm for +10% line change 
Input Power: 115 or 230V ac +10%, 50 to 500 
Hz, or optional rechargeable batteries 

Size: 8.8 cm H x 10.7 cm W x 30.4 cm D (3.5 in 
H x 4.25 in W x 12 in D) 

Weight: 2.26 kg (5 Ib) 

Included: Instruction Manual, power cord, cali- 
bration certificate 


Ordering Information 


Models January 1989 prices 


510A* AC Reference Standard .............. $1790 
510A-01* AC Reference Standard 
W/DattenvyeDaGkirerwstsassateercg. ects: mceeeers 
510A/SF* AC Reference Standard 
(Special Frequency) ..........-.::esceeeeeees on req 
510A-01K Rechargeable Battery Pack 
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“Specify frequency when ordering 
Accessories (Also see page 485) 
M03-201-601 Rack Mount Kit, Single ..... 160 
M03-202-603* Rack Mount Kit, Dual...... 110 
M03-206-604* Rack Mount Kit, Triple.... 180 
M03-205-605* Rack Mount Kit, Quad.... 105 
*May be combined with the 731B 
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T31IBG 721A 


(NSN 6625-01-012-4638) 731B 


731B DV Reference Standard 
_Outputs at 10, 1, 1.018, and delta E 
s 10 ppm output accuracy 
_ Guarded floating output up to 500V_ 
above ground oe 
ine and battery powered — 


(NSN 6625-00-445-3330) 721A 


721A Lead Compensator 


The 721A Lead Compensator equalizes the 
voltage drop across two resistive dividers con- 
nected in parallel for calibration. The errors due 
to contact and lead resistance are eliminated. 


The Fluke Model 731B DC Reference Stan- 
dard is a versatile instrument providing stability, 
while utilizing the excellent performance capa- 
bilities of solid-state technology. The instrument 
furnishes a variety of prevision voltages with 
switched output ranges including 1.0, 1.018 + 
AE, 10.0, and AE volts. Delta E (AE) provides a 
variable output of 0 through 999 LV which is 
either added to the voltage of a standard cell 
transfer or may be used directly as a low-level, 
stable direct voltage source. 


Specifications 


Output Ranges: 10V, 1V, 1.018 + AE, 1.019 + 
AE; AG 
Output Accuracy:* 


[Range | 30 Days | 0Days | 1 Year | 


10V 
1V 


1.018+AE 
1.019+AE 
AE 


“Absolute accuracy at 23°C +1°C after 30 minutes 


warm-up 


Transfer Accuracy (Stability) 


{Betweenie 5 (S00 eee) 4 Hours! 
2 ppm 


Standard cells on 1.018V + AE ranges 
ranges or 1.019V + AE ranges 
3 ppm 


Standard cell and 1V output 


10V output and standard cell or 1V output 


Specifications 


Resolution of Resistance Compensation: 0.1 
mQ 

Maximum Ratio Between Divider Resistance: 
4000:1 

Maximum Allowable Lead Resistance: 150 
mQ 

Maximum Divider Voltage: 1500V dc 

Size: 8.8 cm H x 48.2 cm W x 15.2 cm D (3 1/2 
in x 19 in x 6 in) 

Weight: 2.72 kg (6 Ib) 

Included: Manual 


Source Resistance: 10V range is <0.07Q The 
1V, 1.018V, 1.019V, and AE ranges are <1 kQ 
Output Protection: The output may be shorted 
indefinitely without damage to instrument 

Line Regulation: <1 ppm for +10% line voltage 
variation 

Ripple & Noise: <1 ppm peak-to-peak 0 to 1 Hz, 
<20 uV rms 1 Hz to 1 MHz, except <70 pV rms at 
10V output 

Common Mode Noise Rejection: =120 aB at 0 
Hz, =>100 dB at 60 Hz, >85 dB at 400 Hz 
Isolation: Output may be floated up to 500 dV 
between chassis ground and guard 
Temperature: 0°C to 55°C, operating 

Power: 115V or 230V ac +10V, 50 to 400 Hz or 
internal rechargeable batteries, 6W max, 120 
mA max 

Size: 8.8 cm H x 10.7 cm W x 30.4 cm D (3.5 in 
x 4.5 x 12 in) 

Weight: 2.26 kg (5 Ib) . 

Included: Manual, power cord, batteries, 
serialized and dated calibration certificate 


Ordering Information 


Models January 1989 prices 
731B DC Reference Standard ............... $1850 
Accessories (Also see page 485) 

M03-201-601 3" Rack Adapter, Single... 160 
M03-202-603 3" Rack Adapter, Dual ..... 110 
M03-206-604 3" Rack Adapter, Triple.... 180 
M03-205-605 3" Rack Adapter, Quad.... 105 


Ordering Information 


Model January 1989 prices 
721A Lead Compensator cnc seereees $1760 


Service & Support 


Warranty 

One-year product warranty. See page 470 
for further information on warranty terms and 
conditions 
Extended Warranty 
SC1-721A Repair (w/calibration) ............. 65 
SC1-721A Repair (cal w/in or out data) .. 80 
$C1-721A Repair (cal w/in and outdata) 95 


SC2-721A Cal ......00:..:.....0.000 31 
SC2-721A Cal (w/in or out data) ............. 46 
SC2-721A Cal (w/in & out data) .............. 61 
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120A & 150A 


 6625-00-445-3329) 720A 


Model 720A Kelvin-Varley Divider is a high- 
resolution primary ratio standard with absolute 
linearity of 0.1 ppm, temperature coefficient of 
linearity of 0.1 ppm/°C, and self-calibration ca- 
pability. 


Specifications 


Ratio Range: 0 to 1.0 (1.0 input tap) and 0 to 1.1 
(1.1 input tap) 
Resolution: 0.1 
decades 
Absolute Linearity: (At calibration temperature 
and without the use of a correct chart) +0.1 ppm 
of input at dial settings of 1.1 to 0.1, +0.1 
(10S)! Sof input at dial settings (S) of 0.1 to 0 
Absolute Linearity Stability: (Without self-cali- 
bration) +1.0 ppm of input/yr at dial settings of 
1.1 to 0.1, 1.0 (10S)? ° ppm of input/yr at dial 
setting (S) of 0.1 to 0 

NOTE: Absolute linearity is defined as the linearity 
between max and min output voltages. The self- 
calibration procedure may be used at any time to reset 
absolute linearity to +0.1 ppm of input 

Temperature Coefficient of Linearity: +0.1 
ppm of input/°C maximum at dial settings of 1.1 
to 0.1 

Short-Term Linearity Stability: Under typical 
conditions in a standards laboratory environ- 
ment (temperature maintained within +1 ‘C) and 
with an applied voltage of up to 100V, stability of 
linearity is 0.1 ppm/30 days 


ppm of input with seven 


Power Coefficient of Linearity: +0.2 ppm of 
input/W max at dial settings of 1.1 to 0.1; +0.2 
(10S)? ppm of input/W max at dial settings (S) of 
0.1 to 0 

Maximum End Errors: Zero error at output low: 
0.004 ppm of input. Zero error at input low: 0.05 
ppm of input. Full-scale error: 0.05 ppm of input 
Thermal Voltages: +0.5 uV max 

Maximum Input Voltage: 1000V on 1.0 input 
terminal, 1100V on 1.1 input terminal 

Input Resistance: 100 k{2 +0.005% at 1.0 input 
terminal at 25 C; 110 kQ2 +0.005% at 1.1 input 
terminal at 25 C 

Temperature Coefficient of Input Resistance: 
+1 ppm per C max 

Size: 14 cm H x 48.2 cm W x 33 cm D, rack- 
mounted (5.5 in H x 19 in W x 13 in D) 
Weight: 8.16 kg (18 Ib) 

Included: Manual 


Ordering Information 


Model January 1989 prices 
720A Kelvin-Varley Voltage Divider ....... $7290 


¥ hye a & roe 


(NSN 6625-00-445-3332) 750A 


0A Reference Divider 


Model 750A Reference Divider is an extremely 
accurate and stable voltage divider for calibra- 
tion of precision meters, calibrators, etc. The in- 
Strument is a 10 ppm (0.001%) divider with 
switched input taps ranging from 1100 to 1.1V, 
and switched output taps ranging from 1100V to 
0.1V. 


Specifications 


Input Voltages: (Switched) 1.1, 5, 10, 50, 100, 
500, 1000, 1100V 

Output Voltages: (Switched) 0.1, 0.5, 1, 1.1, 5, 
10, 50, 100, 500, 1000, 1100V 

Standardizing Output: 1.017000 to 1.019999 
dV in 1 uV steps 

Division Ratio Accuracy and Stability: (Refer- 
enced to Standard Cell tap) +(0.001% of output 
+0.5 uV) for 1 year 

Calibration: All ranges above 1.1V are adjust- 
able +10 ppm 

Calibration Resolution: 0.2 ppm 

Divider Current: 1 mA nominal 

Input Current Adjust: Coarse and fine frontpanel 
rheostats provide an input voltage adjustment 
span of 10 mV with better than 1 uV resolution 
Overvoltage Protection: Up to 2 kV may be 
applied on any range without damage 

Power: Two 6.75V mercury batteries (1 year life) 
Size: 8.8 cm H x 48.2 cm W x 33.0 cm D (3 in x 
19 in x 13 in) 

Weight: 7.25 kg (16 Ib) 


Ordering Information 


Models 
750A Reference Divider ....................... 


January 1989 prices 
$4990 


Service & Support 


Warranty 
One-year warranty. Calibration guaranteed 
during calibration cycle. (See page 470 for fur- 
ther information on warranty and calibration.) 
Extended Warranty 
SG2-720A0 Calibration eee 
SC2-720A Calibration (w/incoming 
OMOULT OM) CpCaltcl) memes nre eert te mene ace 
$C2-720A Calibration (w/incoming 
SOULG OM ORCaltel) ieee seenee tee ae een ae 
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Standards Instruments 


845AB & 845AR 


The Fluke 845AB and 845AR are solid-state 
null detectors designed for extremely high input 
impedance, sensitivity, and isolation. Model 
845AB operates either from the line or from built- 
in rechargeable batteries. Model 845AR is a line- 
powered rack-mounting version, with a height of 
3 inches. Source loading through leakage is 
virtually eliminated by input isolation of 1012 
ohms regardless of power line, chassis ground, 
or guard connections. Recorder output provides 
+1V dc for end-scale deflection with +0.5% lin- 
earity and does not affect input isolation. The 
845AB and 845AR are capable of being floated 
up to 1100V dc from ground at either input 
terminal when used in a bridge circuit to compare 
voltage divider ratios. The unit with stands over- 
loads up to 1100V dc on any range with a typical 
recovery time of four seconds. 


Specifications 


Range: 1 yV through 1000V dV end-scale in 
nineteen ranges, using 1, 3, 10 progression 
Input Resistance: 100 MQon 300 mV range 
and above. 10 MQ on 3 mV through 100 mV 
range, 1 MQ on 1 mV range and below 
Accuracy: Model 845AB +(2% end-scale +0.1 
uV). Model 845AR +(3% end-scale +0.1 pV) 
Maximum P-P Meter Noise: 0.20 nV on 1 nV 
range, 0.25 pV on 3 LV range, 0.3 nV on 10 LV 
to 1000V range, with input shorted 

Input Isolation: Better than 10'? ohms at <50% 
relative humidity and 25°C regardless of line, 
chassis, or recorder grounding. Better than 10'° 
ohms up to 80% relative humidity and 35°C. With 


(NSN 6625-00-257-7561) 845AR 


driven guard, isolation improves to at least 10'° 
ohms. Either input terminal can be floated 1100V 
off chassis ground 

DC Common Mode Rejection: Better than 160 
dB, input short-circuited, <80% relative humid- 
ity; better than 140 dB, open-circuited, <50% 
relative humidity; better than 120 dB, open- 
circuited, <80% relative humidity 

AC Commen Mode Rejection: (Below 100 kHz) 
100V rms or 120 dB greater than end-scale, 
whichever is less, will affect reading <2% of end- 
scale (input open-circuited) 

AC Normal Mode Rejection: (60 Hz and above) 
ac voltages 60 dB above end-scale will affect 
reading <2% of end-scale. Maximum voltage not 
to exceed 750V rms 

Recorder Output: +1V dc at full scale deflec- 
tion. Linearity, 0.5%. Output impedance, 5K to 
7.5K. Recorder output is isolated from input and 
is referenced to ground 

Stability of Zero: Better than 0.15 wV/hour; 
better than 0.3 wV/day 

Overload Capability: Up to 1100V dc may be 
applied on any range. Typical recovery time is 4s 
Power, Model 845AR: 115 or 230V ac +10%, 50 
to 440 Hz, approx. 3W 

Power, Model 845AB: 115 or 230V ac+10%, 50 
to 440 Hz or rechargeable battery. Approxi- 
mately 6W during recharge. 40 hr operation on 
full charge. Batteries trickle-charge while instru- 
ment operates from power line 

Size, Model 845AB: 17.8 cm H x 21.6 cm W x 
20.3 cm D (7 in H x 8.5 in W x 8 in D) 

Size, Model 845AR: 8.9 cm H x 48.3 cm W x 21 
cm D (3.5 in H x 19 in W x 8.25 in D) 

Weight: Model 845AB: 4.65 kg (10.25 Ib); Model 
845AR: 4.08 kg (9 Ib) 


NSN 6625-00-226-3718 845AB 


Ordering Information 


Models January 1989 prices 
845AB Voltmeter/Null Detector 

w/batteries:.2......s.scc:ces guste $2490 
845AR Voltmeter/Null Detector .............. 2350 
Accessories (Also see page 485) 
881A-102 7" Rack Adapter, Single, 

for 845AB......5..:3.4.04 5 175 
881A-103 7" Rack Adapter, Dual, 

for 845AB ...c.elcccsc:sh-ccnenesee eee 120 
5440A-7002 Low Thermal Copper EMF 

Plug-in Cables ...........s:100 eee 350 


Service & Support 
Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 
Extended Warranty 


SC1-845AB/AR Repair (w/calibration)... 130 
SC1-845AB/AR Repair (cal w/in or 

Out data) |....c04254sle.scs ce teen 165 
SC1-845AB/AR Repair (cal w/in and 
OUT Gata) iisasc..cicssescsteeccesesaeeeeee eee 200 
SC2-845AB/AR Call ..........eecceceeeeeeeeees 50 
SC2-845AB/AR Cal (w/in or out data) ... 85 
SC2-845AB/AR Cal (w/in an out data... 120 
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Calibration Instruments, Systems & Standards 


Limited Availability 


7405A Multimeter Calibration 
Workstation 


The 7405A is a fully automated, precision cali- 
bration workstation. It can rapidly and accurately 
calibrate a wide range of meters including DMMs, 
DVMs, VTVMs, and VOMs as well as voltage 
and current sources, power supplies, amplifiers, 
and passive devices. 

A basic 7405A is comprised of a fully integrated 
group of Fluke measurement and calibration 
instruments - the 5100B Multifunction Calibrator, 
the 8505A Digital Multimeter, and the 1722A 
Instrument Controller - built into a console hav- 
ing a single unique Test Interface Panel. Switch- 
ing circuitry in the test panel provides functional 
self tests. Innovative software combined with 
the test panel enhances the 7405A accuracy. 


7410A Oscilloscope Calibration 
Workstation 


The Fluke 7410A is a fully integrated, auto- 
mated calibration workstation which rapidly and 
accurately calibrates oscilloscopes of any manu- 
facturer. It also verfies and calibrates plug-ins, 
probes, amplifiers, calibration fixtures, and re- 
lated devices. The 7410A can be customized by 
the user to accommodate additional workloads. 

The Fluke 7410A combines the powerful 1722A 
Instrument Controller with the Tektronix CG5001 
Programmable Calibration Generator and the 
Fluke 8520A DMM. Other Fluke instrumentation 
provides additional measurement and stimulus 
Capability to address the bulk of scope workload. 


Ordering Information 


Model 


7405A Automated Calibration Workstation 
NSN 6625-01-225-3251 


January 1989 prices 


Options 

7405A-100 Precision Power Amplifier 
(req both -150 and -500 Options) .... 

7405A-120 Transconductance Amplifier 


11,875 


(req both -150 and -500 Options) .... 6,175 
7405A-150 5100 Series Interface ....... 650 
7405A-200 Frequency Counter/Timer 3,075 


7405A-500 Rack with Cabinet ............ 4,395 
7405A-501 Same as -500, 


DUT: 2 30 VAVOlSION nce ett cerca trey on req 
7400A-520 Controller Workstation ......... 2,495 
Model January 1989 prices 
7410A Automated Calibration 

Workstations... tie cate haven et $63,412 
Options 
7410A-211 w/6011A Signal Source .... 6600 
7410A-260 w/6060B Signal 

GONnGraloree ee eee ee ee 6034 
7410A-270 w/6070A Signal Source .... 18,645 
7410/A-271 w/6071A Signal Source... 21,995 


80K-40 High Voltage Probe ................ 85 


7400A-520 Workstation Table ............ 2495 
Accessories 
Y1706 Pack of 10 Blank Disks ............ 60 


The 7404B Computer-Aided Calibration Clus- 
ter is an automated, highly accurate meter cali- 
bration system. It allows you to quickly and 
accurately calibrate digital and analog meters, 
power supplies, and other electronic instruments. 
The 7404B combines field-proven Fluke hard- 
ware and state-of-the-art 7411B Calibration 
Software in a system designed for reliability, 
durability, and performance that will meet your 
most stringent demands. Hardware combines 
the Fluke 5100B Multifunction Calibrator and 
8506A Digital Multimeter under the control of the 
1722A Instrument Contoller; the 1722A runs the 
7411B Calibration Software. 


Ordering Information 


Model January 1989 prices 
7404B Computer-Aided Meter 

Calibration: Cluster. :-2:....:2-s..c-:.-2.2..- $30,560 
Options 


5100A-03 Wideband AC Voltage for 


Sy((OLON} CASIO RI EY nedcescccccosdnateocsteenaeceer on req 
8505A-02A* Ohms Converter ............. 550 
8500A-03* Current Converter.............. 550 
5202A Precision Power Amplifier for 

aV and dV (requires Y5000 and 

W500; cin? Sil OOB) geese eco e.cee on req 
5215A Precision Power Amplifier for 

aV (requires Y5000 and Y5002 

(51 OOB) ee reteece at cette acre cscae steers on req 
5220A Transconductance Amplifier 

(requires Y5000 and Y5002 

NN 51,006) ite tata tere oN eceeenees 5,650 
17XXA-008 IEEE-488/RS232C 

interface.for 1,722A -Ss-2ee ican... 850 


*Cannot install both -02A and -03 in 8506A at the same 
time 
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Calibration Instruments, Systems & Standards 


Limited Availability 


High Voltage Power Supplies 


(NSN 4931-00-115-0567) 410B 


The 410B and 415B are extremely stable dc 
sources that cover the range of 0 to 10,000V with 
5 mV resoiution and 0.25% calibration accuracy. 
The 410B provides 0 to +10,000V at 10 mA 
maximum output current. The 415B covers from 
0 to +3100V at 30 mA maximum. Both models 
include adjustable over-current protection. 
410B High Voltage Power Supply ....... $5,450 
415B High Voltage Power Supply ....... 3,950 


80E-10 High Voltage Divider 


(NSN 6625-00-459-3219) 80E-10 


The 80E-10 is a voltage divider designed for 
use with voltmeters in measuring up to 10,000V 
de. Divider outputs at 10V and 1V are propor- 
tional to 10 kV dc input and are accurate to 
+0.01%. High measurement stability and accu- 


(NSN 6625-00-492-5385) 7105A 


dV Calibration and Ratio System 


The 7105A is a calibration system composed 
of five Fluke standards-type instruments mounted 
in a single benchtop cabinet. The 7105A is well 
known world-wide and is used extensively by 
electronic and electrical equipment manufactur- 
ers and government facilities. 

Although the system is strictly for calibrating 
direct voltage sources, direct voltage meters, 
and the direct voltage value of resistors and 
dividers, the dV capabilities may be extended to 
aV calibration and measurement through the 
use of Fluke thermal transfer standards 540B, 
A55, A40, and A40A. 

The instruments comprising the 7105A are: 
Model 335A DC Voltage Standard/ 

Null Detectoni.i2.5 fice canes $11,450 
Model 845AR High Impedance 


Ordering Information 


Models 


7105A dV Calibration System 
(includes 7105A-502) .........scseseeeee $27,870 
7105A-502K Cabinet, w/gold flashed low, 


thermal leads, accessories, 115V ... 1,680 
7105A/AA Cabinet, w/gold flashed low 
thermal leads, accessories, 230V ... on req 


The Fluke 7449A Computer-Aided Oscillo- 
scope/Meter Calibration Cluster adds oscillo- 
scope calibration capability to the already im- 


January 1989 prices 7 


pressive line up of capabilities of the Fluke 7404B — 
Calibration Cluster. With the 7449A you get cali- 


bration and verification capability of oscilloscope 
vertical gain, horizontal timing and gain, vertical 
pulse characteristics, probe accuracy and com- 
pensation, current probe accuracy, and calibra- 
tor output accuracy along with up to six functions 
for meter calibration and reliable measurement 


capability. In the 7449A, instrumentation joins — 


flexible software to give you combined oscillo- 


scope/meter calibration on which you can de- — 


pend. 


Ordering Information . 


Model 
7449A Computer-Aided Oscilloscope/ 


January 1989 prices 


Meter Calibration Cluster ................. $50,520 


Options 
17XX-008 IEEE-488/RS232C 


Interface for 1722A .........ccccceesseeeseees 850 
racy are assured through the use of Fluke manu- Voltmeter/Null Detector ... Ree se 2,350 : 3 | 
factured precision wire-wound resistors mounted pane Lb oaabel a ithe rie Sabe mainte 
on glass-epoxy printed circuit boards. elvin- Varley Vivider.....: ; 

B0E-10 High Voltage Divider ............. $1,325 Model 721A Lead Compensator ........ 1,760 Avallable neparately, 
‘ : 7410A-400 Tektronix CG5001 
Applications Oscilloscope Calibrator ..........c.c000 21,956 
The 7105A can be used to calibrate dV calibra- 
tors and voltmeters to 0.5 ppm relative uncer- 
tainty. It can also be used to calibrate voltage 
dividers to 0.1 ppm of input total uncertainty. As 
a differential voltmeter, the 7105A can be used 
up to 0.5 ppm relative uncertainty and 0.1 ppm 
resolution. 
242 1989 Fluke and Philips Catalog 
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PM S78SB pulse generator THe-125MMz risetimetne ‘ UISEe ‘ 


VEpmTEE 6 bo-otevey 


PM 5715 pulse genceater 4Hz-SOMHz PHILIPS “4 | ; 


wemanen vans 


OuRATION 
10% sa 
ee 


Signal Sources 


Selection Guides 


Synthesized RF Signal Generators 


Miscellaneous 


6060B/AK ' 
6060A/AN 2 
6060B 
6061A 
6062A 
6070A 
6071A 
6160B 


— Not applicable or insignificant “Yes *At maximum carrier frequency (1) For pager and communications testing (2) Includes FM deviation meter 


Function Generators 


peasy Output 
peasy | Wavetorms | yy, Vien oa 
Dc iable | Linear | ae 
Output | Off- ele 6000 500 ae heal 
vee p | set J Neves 


PM 5109 10-0.1 
PM 5110 10-0.1 
PM 5131 0.1-2 
PM 5132 0.1-2 
PM 5133***| 0.01-2 
PM 5134* | 0.001-20 
PM 5190 0.001-2 
PM 5191 0.0001-2 
PM 5192 | 0.0001-20 
PM 5193** | 0.0001-50 


*PM 5134 also provides crystal mode and crystal AM mode **PM 5193 includes 3.ns pulse generator 1) positive and negative ***PM 5133S adds audio 
sweep output 


6060 Series ssi aes 


6060A-130 Most Accurate Timebase ..................- 

6060B-132 Second Best Timebase ...............ee 

6060B-488 IEEE-488 Interface ............eceeeeeeeeee 

6060A-488K IEEE-488 Interface Kit........... cee 

6060B-488K IEEE-488 Interface Kit............. cee 

6060A-570K Non-Volatile Memory .............::ceeeeees 

6060A-651 Low-Rate FMiixeca-3 terete ee cret a 

6060B-651 Low=Frate FM laciviccssscesssd-sussesuotsccdacesesets 

6060B-830 Rear Qutputictin. testes sreritoneictarcestseees 

6062A-830 Rear Output: cr scccisdicesscsteessstuceesscceneres - 
Lic ee hI CRIT So) 
Y6001 Rack Kit w/24" Slides Be aa ee ae 

Notes: All options are customer-installable except #Option included 
- where noted. * Feature included 
* Compatible option 1 Factory installation only. Only one timebase installed 


in one instrument 


Note: All products with a PM prefix are designed and 
manufactured by Philips. All other products.are designed 
and manufactured by John Fluke Mfg. Co., Inc. 
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Transi- 


tion 


PM 5785; 1,1.5 3.5ns 125 
2ns to MHz 
; 100ms 


Pulse 


Square- 
wave 


PM5712| 4ns 10ns 
to 
100ms 
PM 5715| 6ns 10ns 50 
to to MHz 
0.5s 100ms 
PM 5716| 6ns 10ns 50 
to to MHz 
0.1s 
PM 5705| <10ns 50ns 10 
to MHz 
500ms 


100ms 


TV and Audio Generators 


100 


Ba | [9 | 


— Not applicable or insignificant 
“PM 5326X adds counter facility 


° Yes 


TV and Video Pattern Generators 
Color and 
Monochrome 


Terms used in Signal Sources 


dBc: The ratio (in dB) between two signals, where the 
_ teference signal is considered the “carrier”. Useful for 
_ expressing relative levels for noise or spurious products 
on a signal generator’s output signal, in terms of db 
below the carrier. 

Incidental AM: Unwanted amplitude modulation that 
| occurs when frequency modulating. Seldom a signifi- 
/ Cant problem in modern signal generators. 
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Operating Modes 


PM 5786} 2ns 3.5ns 125 
to to MHz Opt 
0.1s 100ms 


“At maximum carrier frequency 


0.2V A,B 
to 290 
5V 
8ns 0.2V A,B 
to to 290 
100ms 5V 
50 10ns 0.2V A 
MHz to to 297 
100ms 10V 
10ns 0.2V A 
to to 297 
100ms 10V 
10ns 2V A ° 
to to (2 294 
100ms 20V outputs) 
+1V OV A 


Note 1: Amplitudes may be set within -20V to +20V window. 
sree enn = ML 
At 
Resolu- Resolu- AM/ Fre- 
Models tion tion FM | Video quency 
Be [oo [oe fn [efor fo [= fe [ = [fe [we 


BeOS eS Pee es eee 
Dec PE cE 


(1) Max output 50 mV at 75Q. Continuous attenuation to -80 dB 


Video 
Monitors 


Modulation Depth: Refers to amount of modulation, 
or “loudness” in audio terms. In FM and PM, modulation 
depth is determined by deviation; in AM it is determined 
by the percent of modulation. 

Phase Noise: Short-term, random phase variations of 
an PF signal, a result of electrical noise in the signal 
generator’s circuits. Expressed in dBc/Hz, which is noise 
density in a 1Hz equivalent bandwidth, relative to the 
carrier amplitude. 


Signal Sources 


Amp. Pulse 
(50Q Out- 


Sync TTL 
(Clock) 


load) puts 


(2 |299 
outputs) 


IEEE- 
15kHz|Switching | Digital] 488 
Sweep] I/F 


LCT Ls a 
Poe [ops [me f= | 


Residual FM: A measure of FM noise (short-term 
instabilities) of a signal generator’s output, as measured 
with an FM modulatin meter. It is a key specification 
when a generator is used for testing FM radios. 

Spectral Purity: A general term used to refer to the 
cleanliness of an RF signal...its freedom from contami- 
nation by noise and spurious signals. 

Spurious: Unwanted discrete frequencies present on 
the output of a signal generator, measured relative to 
carrier level in dBc. Usually this term is taken to mean the 
“non-harmonic” spurious specification for a signal gen- 
erator. Therefore, the spurious specification for the 
6060B is -60 dBc. In the more general sense, spurious 
refers to all undesired, discrete (non-random) outputs 
from a signal generator, including additionally harmon- 
ics, sub-harmonics, and line-related products. 

SSB Phase Noise: A plot of the phase noise spectrum 
of one side of an RF signal. (The two sides should be 
symmetrical.) 
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6060B, 6061A & 6062A 


IEEE-488 


~ 01 to 1050 MHz and 0.1 to 2100 MHz 


+1 dB amplitude accuracy to 1 GHz and +1.5 dB accuracy to 2100 MHz (6062A) 
Non-harmonic spurious -60 dBc to 1050 MHz 


GPIB/IEEE-488 

Built-in diagnostics and error code display 
_ Reverse power protection 

50 location non-volatile memory 

Relative frequency and amplitude modes 

Bright-digit editing 


" is 
J1U 
3 


Economy and Performance 


The Fluke 6060 Series is a family of fully 
programmable, synthesized signal generators 
covering 10 kHz to 2100 MHz. 

The 6060B is an economical solution for most 
general purpose FF testing needs. The 6061A is 
equivalent to the 6060B, but has superior noise 
performance, making it desirable for receiver 
testing. These generators have output frequency 
selectable in 10 Hz steps from 10 kHz to 1050 
MHz. Non-harmonic spurious products are less 
than -60 dBc, and harmonics less than -30 dBc. 
Level is programmable in 0.1 dB steps over the 
range -147 to +13 dBm, with overrange to +19 
dBm. Accuracy is guaranteed +1 dB in the range 
-127 dBm to +13 dBm. 

The 6062A spans 100 kHz to 2100 MHz in 20 
Hz steps (10 Hz steps below 1050 MHz). Speci- 
fied amplitude accuracy is +1.5 dB from -127 
dBm to +13 dBm. Like its lower frequency family 
members, it has amplitude and frequency modu- 
lation. Also, the 6062A has phase modulation 
and fast-rise pulse modulation. 


High-performance Pulse 
Modulation in the 6062A 


The 6062A’s gailium arsenide pulse modulator 
generates fast, high quality pulses for testing of 
pulsed communication and navigation circuits. It 
employs a design that can generate very narrow 
pulses, limited only by the modulator’s 15 nanos- 
econd rise and fall time. 


Microprocessor Control 


Microprocessor technology gives the 6060 
family sophisticated operator functions includ- 
ing: 

Keyboard Parameter Entry and Fluke Bright- 
digit Editing. 

Increment Step Function, to allow an opera- 
tor to vary frequency, amplitude, or modulation in 
specific increments. 

Memory Store and Recall, for fifty complete 
front panel set-ups with internal non-volatile 
memory. 

Relative Amplitude allows compensation for 
cable loss in test set-ups. 

Relative Frequency speeds testing of fre- 
quencies relative to a reference, during filter 
testing or receiver selectivity measurements. 


Self-Test Capabilities 


Built-in diagnostics and error code displays 
provide immediate feedback of incorrect opera- 
tion. Also, the generators perform a series of 
internal digital and analog tests at power-up and 
isolate problem areas immediately via a coded 
display on the front panel. These internal checks 
may be accessed and initiated at any time from 
the front panel. Special service and trouble- 
shooting test routines are contained within the 
unit to aid in calibration and maintenance. 


246 


1989 Fluke and Philips Catalog — 


Synthesized RF Signal Generators 


6060B, 6061A & 6062A 


Options Summary 


The GPIB/IEEE-488* interface is optional on 
the 6060B (Option 488), and is included as 
standard equipment on the 6061A and 6062A. 
The generators come with a 10 MHz free-air 
crystal reference oscillator, or may be fitted with 
one of two oven oscillator references: the high 
stability reference (Option -130) with +5x10"2/ 
day aging rate, or a medium stability reference 
(Option -132) with +1x107/month aging. Other 
options. are rear output (Option -850), and low- 
rate FM (Option -651). 


6060B General Purpose 1 GHz 
Signal Generator 


* 10 kHz to 1050 MHz, 10 Hz resolution 

* -127 to +13 dBm output, plus overrange 
* 1 dB amplitude accuracy 

° 0.1 dB resolution 

* Non-harmonic spurious -60 dBc 

* IEEE-488 (optional) 

* Reverse power protection 

* Non-volatile memory 

* Relative frequency and amplitude modes 


6061A Low-Noise Performance 


* All features of the 6060B, plus: 

® |EEE-488 included standard 

* Lower SSB phase noise: typical -123 dBc/Hz 
at 20 kHz offset from 500 MHz carrier 

® Lower Residual FM: 12 Hz rms at 1000 MHz 


6062A 2.1 GHz General Purpose 


_ Signal Generator 


* Contains all the features of the 6060B and 
6061A 

* Incorporates the low-noise improvements of 
the 6061A 

° Adds these new features: 

* Frequency coverage from 0.1 to 2100 MHz 
Phase modulation 

* Fast-rise pulse modulation 

* AC/DC-coupled AM 

* 400 kHz FM deviation on 1050 to 2100 MHz 
range 

* On-site manual or automated calibration 

* |EEE-488 included standard 


Typical Level Accuracy vs. Frequency for 
6060B, measured at -127 dBm 


-1dB 


i=) 
a 
mo) 
r 
+ 


400 600 800 1000 
FREQ.-MHZ 
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"The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 


Specifications 


Technical Specifications 


Frequency 

Range: .01 to 1050 MHz (6060B and 60614); .1 
to 2100 MHz (6062A) 

Resolution: 10 Hz to 1050 MHz, 20 Hz from 
1050 to 2100 MHz (6062A only) 

Switching Speed: <100 ms to be within 100 Hz 
of final frequency 

Accuracy & Stability: Same as Reference 
Oscillator 


Reference Oscillator 
Internal Reference Oscillator Characteristics 


Standard, -1300ption, 
Free-Air |Medium Sta; High Sta- 


Crystal | bility Oven| bility Oven 


70 Me 


<+5x10° <+1x10’ <+2x10°1° 
total, total, °C 
0-50°C 0-50°C 0-50°C 


<+5x10°1° 
<+5x10° <+1x10’ 
/mo /mo 


day 
<—teOXMOw 
/mo 

1 hr to 20 min to 

within within 
1 ppm of <+3x10% 

final of final 
frequency | frequency 


Character- 
istic 


Temper- 
ature 


Aging 
Rate 


30 min to 
within 
<+1x108 
of final 
frequency 


Warm-up 
(typica!) 


Reference Output 


Frequency: 10 MHz, sinewave 
Level: 0 dBm min into 50 Qs 
Source Impedance: 50 Qs nominal 


External Reference 


Input Frequency: 1, 2, 2.5, 5, 10 MHz 

Input Level: .3 to 4V pk-pk, sinewave or square- 
wave 

Input Impedance: 50 Qs nominal 


Spectral Purity 
Harmonics: 


Amplitude 6060B and 6061A 


+13 to 
pido altima 


6062A 
-25 dBc 


-30 dBc (freq. -30 dBc (freq. 
>+13 >100 kHz) >1 MHz) 
dBm -26 dBc -25 dBc 

(10-100 kHz) (0.1-1 MHz) 


Subharmonics: 


6060B and 
6061A 


Carrier Frequency 6062A 


Below 1050 MHz 
1050 to 2100 MHz 


-45 dBc 


Non-Harmonic Spurious: 


Output Frequency ee Ae 


10 kHz to 100 kHz -55 dBc 
1 to 1050 MHz -60 dBc -60 dBc 
1050 to 2100 MHz -54 dBc 


For offsets >10 kHz from carrier, cw mode 


Residual FM (Hz rms) in 0.3 to 3 kHz BW: 


Er re 


“Residual FM specifications for 6060B apply for 
temperature 25°C +5°C. 6061A and 6062A 
specifications apply for full 0° to 50°C range. 


Residual FM (Hz rms) in .05 to 15 kHz BW: 


Frequency 
6060B 6061A 6062A 


ieee) S68) toe) [Speer [Hey | 


Below 
pein | | 18 | ve | 8 |e 


Residual FM (Hz rms) CCITT: 
Frequency 
Range 


Below 

245 MHz 

245 to 

512 MHz 

512 to fi 
1050 MHz 

1050 to 

2100 MHz 


Residual AM in .05 to 15 kHz BW: <0.1% rms 
(-60 dBc) 


6062A 


| on | oe 


10 Ut 10 G 
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Synthesized RF Signal Generators 


6060B, 6061A & 6062A 


Typical SSB Phase Noise @ 500 MHz (with 
internal reference) 


"SSB Phase Noise in 
1 Hz Bandwidth (dBc) 


107 109 108 | 
Offset From Carrier (Hz) _ 


Amplitude Range: 6060B and 6061A: -127 to 
+13 dBm (+13 dBm peak on AM), with overrange 
to +19 dBm and underrange to -147 dBm. 6062A: 
-137 to +16 dBm (+16 dBm peak on AM) to 1050 
MHz, to +13 dBm (+13 dBm peak on AM) above 
1050 MHz. Overrange to +17 dBm and under- 
range to -147 dBm 

Resolution: 0.1 dB 

Annunciators: 6060B and 6061A: dB, dBm, V, 
mV, nV; 6062A: dB, dBm, V, mV, LV, dB LV, 
dB mv 

Amplitude Accuracy: 25°C +5°C 


6060B and 6061A 
Amplitude 400 kHz to 
Range 1050 MHz 
+13 to 
-100 to 
-127 dBm 

6062A 
Amplitude 1 MHz to 1050 kHz to 
Range 1050 MHz 2100 MHz 
+16 to 


+13 to 
-127 dBm 


10 kHz to 
400 kHz 


Amplitude Accuracy: 0°C to 50°C 
6060B and 6061A 


Amplitude Range 400 kHz to 1050 MHz 
+13 to -127 dBm +1.5 dB 


Amplitude 1050 to 
Range 2100 MHz 
+16 to 

+13 to 


Output Impedance: 150 Qs, nominal 
Output VSWR: 

<1.5:1 for amplitude <+1 dBm 

<2.0:1 for amplitude >+1 dBm 
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Reverse Power Protection: 6060B and 6061A: 
50W RFF from a50Q source, 10 kHz to 1050 MHz. 
Will withstand up to 50V dc. 6062A: 25W RF from 
a 50Q source; up to 30V dc 

Trip/Reset: Flashing RF OFF annunciator indi- 
cates when Reverse Power Protection circuit is 
tripped. Pushing RF ON/OFF button will reset 
generator. The 6062A is protected when the 
instrument is off; the 6060B and 6061A are not. 


Leakage: 


| | 60608 | 6061 | 60628 | 
RF Leakage at 

Supplemental Characteristics 
Amplitude Switching Speed: <100 ms typical 
(within 0.1 dB of selected value) 

Level Flatness: +0.5 dB (6060B and 6061A) 
Amplitude Modulation 

AM Depth: 0 to 99% in 1% steps 

AM Accuracy: (6060B and 6061A) 

+(2% + 4% of setting) 

AM Accuracy: (6062A) 

+(3% + 5% of setting), 0.1 to 1 MHz, to +16 dBm 
pk 

+(2% + 4% of setting), 1 to 1050 MHz, to +16 
dBm pk 

+(2% + 4% of setting), 1050 to 2100 MHz, to +13 
dBm pk 


AM Distortion: 6060B and 6061A 


10 kHz to 1050 MHz 
<1.5% THD 
<3% THD 


<5% THD 
AM Distortion: 6062A 

1 MHzto 11050 MHz to 
AM Depth Sere | 1050 MHz | 2100 MHz 
0 to <3% THD | <1.5% THD| <3% THD 


30% AM 
30 to <5% THD | <3% THD | <3% THD 
<7% THD | <5% THD | <5% THD 


70% AM 

70 to 

99% AM 

Incidental FM: 

<.3 f,, at internal rates and <30% AM to 1050 MHz 
<.6 f, above 1050 MHz (6062A) 

Rates 

Internal Rates: 1400 Hz and 1 kHz (see Modu- 
lation Source for specifications) 

External BW: 1(3 dB) 


| ss] 6060B & 6061A |  6062A 
AC-coupled .02 to 30 kHz .02 to 50 kHz 
N/A DC to 50 kHz 


AM Depth 

0 to 30% AM 
30 to 70% AM 
70 to 90% AM 


DC-coupled 


Frequency Modulation 
Deviation Ranges: 100 to 999 Hz, 1 to 9.99 kHz, 
10 to 99.9 kHz, 100 to 400 kHz (6062A only) 


Maximum Deviation: The following table ap- 
plies for modulating frequencies of 200 Hz and 
above 


[J Maximum Peak Deviation 


1050 to 2100 MHz 400 kHz 


Maximum Deviation for Low Modulating 
Frequencies: At low audio frequencies, maxi- 
mum FM deviation is modulation-index limited. 
Use the following formulas to compute maximum 
allowable deviation 


| ss |6060B and.6061A| 6 062A 
Below dev. = dev. = 
24 MHz 2f, (f,+800) 2, (f, +800) 
245 to 

245 to 


f= RF frequency in MHz 
f= modulation frequency in Hz 
dev.= max peak deviation in Hz 

Example: If f, = 300 MHz and f, _ 50 Hz, the 
maximum allowable deviation is 30 kHz. i.e., 
(2)(50)(300) = 30,000 Hz or 30 kHz 
FM Deviation Accuracy: +7% for rates of 0.3 to 
20 kHz for carrier frequency greater than 400 
kHz, FM deviation >100 Hz 
AF Bandwidth: .02 to 100 kHz (3 dB) 
Distortion: Less than 1% THD for .3 to 20 kHz 
rates, FM deviation >100 Hz (effects of Residual 
FM excluded) 
Incidental AM: Less than 1% AM at 1 kHz rate 
and less than 50 kHz deviation 
Internal Rates: 400 Hz and 1 kHz (see Modula- 
tion Source for specifications) 
External BW: (3 dB) 20 Hz to 100 kHz 


Phase Modulation (6062A only) 


Deviation Ranges: .01-.099 rad, .100-.999 rad, 
1.00-9.99 rad, and 10.0-40.0 rad 


Maximum Phase Deviation: 


Peak Deviation 


Below 245 MHz 
245 to 512 MHz 
512 to 1050 MHz 
1050 to 2100 MHz 


Accuracy: +7% for rates of 0.3 to 10 kHz and 
greater than .01 rad deviation 

Distortion: Less than 1% THD at 1 kHz rate and 
>.01 rad deviation 

Bandwidth: 20 Hz to 10 kHz (3 dB) 
Incidental AM: 1Less than 1% AM at 1 kHz rate 
and less than 40 rad deviation 
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Synthesized RF Signal Generators 


6060B, 6061A & 6062A 


Pulse Modulation (6062A only) 


ON/OFF Ratio: 80 dB minimum 

Rise and Fall Times: 15 nanoseconds maxi- 
mum 

Level Error: For pulse width >50 nsec, power in 
pulse within +0.5 dB of CW level 

Duty Cycle: 0-100% 

Rep Rate: DC-16 MHz 

Internal Modulation: 400 Hz, 1000 Hz rates, 
50% duty cycle 

Pulse Modulator Input (External): Nominal 
502 impedance with internal pull-up. Can be 


driven directly by TTL 

Input Voltage Modulator State* 
<0.9 Volts RF OFF 

>1.1 Volts RF ON 

RF ON 


*EXT PULSE enabled 


Modulation Source 


Internal: 400 Hz or 1 kHz, +3% for 20-30°C; add 
+0.1%/°C outside this range 

External: 1 volt peak causes indicated modula- 
tion index. Internal and External modulation 
sources may be enabled simultaneously, and 
combine linearly 

Input Impedance: 600 Qs nominal (560 Qs 
nominal when EXT AM and EXT FM enabled 
simultaneously) 

External Modulation Annunciators: EXT HI/ 
EXT LO indicator when 1V peak, +2% is applied 
at MOD IN connector .02 to 100 kHz BW 


-Memory 


Type: Non-volatile. Data is stored 2 years (typi- 
Cal) with power off 

Size: 50 complete front panel settings 
Features: 1Store, recall, sequence 


Option Specifications 

Option -130: High Stability Crystal Oscillator 
Option -132: Medium Stability Crystal Oscillator 
See data under Reference Oscillator section. 
Option -488: IEEE-488 Compatible Interface 
(standard on 6061A and 6062A). For field instal- 
lation order -489K (Kit) 

Interface: IEEE-488-1978 

Functions Controlled: All front panel controls 
except line power switch 

Data Output: Instrument status, stored memory 
contents, instrument settled, instrument ID, option 
complement, uncal/reject entry status, operat- 
ing time 

Indicators: Remote, Addressed, SRQ 
Interface Functions: SH1, AH1, T5, TEO, L3, 
LEO, SR1, LR1, PPO, DC1, DT1, Co, E1 
Option -651: Low Rate AC-coupled FM 


Maximum Deviation: 9.99 kHz 

Bandwidth (3 dB): 0.5 Hz to 100 kHz (typical) 
Droop: 15% typical on 7 Hz squarewave 
Maximum DC Input: +10 mV 

Note: See also 6060B/AK for enhanced low-rate 
FM capability. 

Option -830: Rear Only RF output and modula- 
tion inputs. Type N RF output connector on rear 
panel 


General Specifications 


Operating Temperature: 0°C to 50°C 
Storage Temperature: -40°C to 75°C 
Humidity (operating): 0-95% up to 30°C, 0- 
75% 30°C to 40°C, 0-45% 40°C to 50°C 
Altitude (operating): <10,000 ft 

Power: 100, 120, 220, 240V ac +10%, 47-63 Hz, 
(for 400 Hz consult the factory) <180 VA, (<15VA 
standby with opt -130 

Weight: <16 kg (35 Ib) 

Size: 13.3 cm H x 43.2 cm W x 55.3 cm D (5.25 
in x 17 in x 21.8 in) 

EMI: Meets MIL-STD 461B RE02, CE03, FCC 
Part 15(j), Class B 


Rear Panel Connectors and Controls 


Standard: 

10 MHz OUT: Connector to monitor internal 10 
MHz reference 

REF INT/EXT: Control to enable REF IN con- 
nector and disable internal reference 

REF IN: Connector to input external reference 
(see Reference Oscillator) 

Option: 

MOD IN, RF OUT: Present only if -830 is in- 
stalled 

PULSE IN (6062A): Present only if -830 is in- 
stalled 

IEEE-488 Connector: Standard on 6061A and 
6062A, optional on 6060B 


Ordering Information 


Models January 1989 prices 


6060B 1 GHz Signal Generator ............ $5225 
6061A 1 GHz Signal Generator ............ 5895 
6062A 2 GHz Signal Generator ............ 11,295 
Options (for above Models)* 
-130 High Stability Reference ................ 1250 
-132 Mid Stability Reference .................. 400 
-488 |EEE-488 Interface (6060B only)... 395 
-488K IEEE-488 Interface (6060B only) 415 
-651 Low-rate AC-FM .........ccccceeseeeseeee 395 
-830 Rear Output and Modulation 

a) enh) 8 ety Paden mun aecareie nlite Ae telescope 125 


*See chart page 244 for compatibility 


Accessories (Also see page 485) 
Y6001 Rack Mount Kit, inc 24" 


SHOGS eto cny srr ae scars ah oN ee eet $295 
Y9100 Attenuator, 50Q, 6 dB, BNC ....... 55 
Y9101 Attenuator, 50Q, 14 dB, BNC ..... 55 
Y9102 Attenuator, 50Q, 20 dB, BNC ..... 55 
Y9103 50Q Feed-through Termination, 

BING iinet fen ere eee Ala Sade eg 35 
Y9111 3 ft (0.91m) 50Q Cable, 

BNC toiBNG Seza seat ee ee ee 20 
Y9112 6 ft (1.83m) 50Q Cable, 

BING to; BNC Ope care ats eee 20 
Y9301 Min-Loss Pad, 509 to 750Q. ......... 75 
Y9307 Adapter, N to BNC, 75Q ............. 25 
Y9308 Adapter, N to BNC, 50 ............. 20 
Y9315 Coaxial Cable, N male 

to N male, Git peer cmesc i sccosccoetee 75 
Y9316 Cap, Non-shorting, BNC ............. 10 
Y9317 50Q Termination, N..........ce 95 
PM 21XX Modular GPIB 

Switching System ...........0.00. see page 380 


PM 2122 50Q coaxial switch...... see page 382 
PM 2240 TestTeam Software ....see page 374 


Service & Support 
Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 
Extended Warranty 


SC1-6060B Repair (w/calibration) ......... 422 
SC1-6060B Repair (cal w/in or out data) 497 
SC1-6060B Repair. 

(cal w/in and out data) ............ceee 572 
SC2-6060B Cal (1 yr recommended) .... 369 
SC2-6060B Cal (1 yr w/in or out data)... 444 
SC2-6060B Cal (1 yr w/in and out data) 519 
SC1-6061A Repair (w/calibration) ......... 430 
SC1-6061A Repair (cal w/in or out data) 505 


SC1-6061A Repair (cal w/in and out data) 580 


SC2-6061A Cal (1 yr recommended) .... 396 
SC2-6061A Cal (1 yr w/in or out data)... 471 
SC2-6061A Cal (1 yr w/in and out data) 546 
$C1-6062A Repair (w/calibration) ......... 443 
SC1-6062A Repair (cal w/in or out data) 518 


SC1-6062A Repair (cal w/in and out data) 593 
SC2-6062A Cal (1 yr recommended) .... 432 
SC2-6062A Cal (1 yr w/in or out data)... 507 
SC2-6062A Cal (1 yr w/in and out data) 582 
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Synthesized RF Signal Generators 


6060A/AN 
«ap 


IEEE-488 


The 6060A/AN combines the capabilities of the 
Fluke 6060B, with the ability to measure FM 
deviation in one stand-alone unit. 

The signal generator portion of this advanced 
unit has frequency range from 10 kHz to 520 
MHz, +13 dBm to -127 dBm output amplitude 
range and AM and FM modulation. 

The maximum FM deviation is 500 kHz allow- 
ing the 6060A/AN to be used on many more 
applications than just voice communications. 

The user-interactive front panel provides in- 
stant operator feedback and helps reduce entry 
errors. A convenient memory feature will save 
you time. Also included standard are GPIB/ 
IEEE-488* programmability and Reverse Power 
Protection. Surrounding all these capabilities is 
excellent RF shielding. And it is easy to service. 

The FM Deviation measurement capability 
included in the 6060A/AN furnishes an effective 
means to measure the peak deviation (plus or 
minus) of a frequency modulated RF signal. 
Simply connect the signal of interest at the front 
panel connector provided for this function, then 
select the function and range. The result is 
displayed at the front panel. 


The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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(NSN 6625-01-222-5007) 6060A/AN 


Specifications 


Technical Specifications 


Specifications apply 1 hour after turn-on within 
operating temperature range. 


Frequency (8-1/2-Digit Display) 

Range: 0.01 MHz to 520 MHz 

Resolution: 10 Hz 

Accuracy: Same as reference (see Reference) 
Reference 

Internal: Accuracy within 10 ppm of indicated 
frequency. Unit operates on an internal free-air 
10 MHz crystal oscillator, aging <+0.5 ppm/ 
month. <+5 ppm for 25°C, +25°C. Frequency 
stability <t0.5 ppm/hour 1 hour after warm up. 
Internal reference signal (10 MHz TTL) available 
at rear connector 

External: Accepts 10 MHz TTL signal 


Amplitude (3-1/2-Digit Display) 
Range (Indicated): +13 (+13 peak on AM) to - 
127 dBm 
Resolution: 0.1 dB (<1% or 1 nV in volts) 
Accuracy: +2.5 dB 
Source SWR: <1.3, below -10 dBm 
Spectral Purity (CW Mode Only) 
Spurious: <-35 dBc 
Harmonics: <-30 dBc from 10 MHz to 520 MHz; 
<-26 dBc from 0.01 MHz to 10 MHz 

Residual FM (peak in 0.05 kHz to 15 kHz 
band): <200 Hz 
Residual AM (in 0.05 kHz to 15 kHz band): <-60 
dBc 


Amplitude Modulation (2-Digit Display) 
Depth Range: 0% to 99% 

Resolution: 1% 

Accuracy: +6% of setting for internal rates; RF 
peak amplitude of +13 dBm or less 

Distortion: <5% THD at 50% AM for 1 kHz rate 
Rates: 10 Hz to 20 kHz 

External Input Level: Less than 10V peak-to- 
peak into 600 Qs 


Frequency Modulation (3-Digit Display) 
Deviation Ranges: 1 kHz to 9.99 kHz, 10 kHz to 
99.9 kHz, and 100 kHz to 500 kHz 

Maximum Deviation: 500 kHz at rates above 50 
Hz. 50 kHz between frequencies of 0.1 MHz and 
5 MHz and rates above 50 Hz 

Resolution: Three digits 

Accuracy: +5% for 1 kHz rate and >1 kHz 
deviation 

Rates: 0.05 kHz to 100 kHz 

External Input Level: Less than 10V peak-to- 
peak into 600 Qs 

Modulation Source 

Internal: 0.4 kHz or 1 kHz, +5% 

External: +5% max; 1V peak provides indicated 
modulation index. Nominal input impedance is 
600 Qs 

Modes: Any combination of Internal AM, Internal 
FM, External AM, and External FM. Modulation 
may also be disabled. The nominal input imped- 
ance with both External AM and External FM 
enabled is 560 Qs 

Deviation Meter 

Frequency Input: 30 MHz to 500 MHz 

Input Signal Level: 15 mV to 5V rms 

Input Impedance: 50 Qs nominal 
Measurement Ranges: Two ranges of 500 kHz 
and 50.0 kHz full scale 

Poiarity: Selectable + peak 

Modulation Rate: 100 Hz to 8 kHz 

Accuracy: +6% of full scale range from 100 Hz 
to 8 kHz 


General Specifications 


Temperature: 0°C to 50°C (32°F to 122°F), 
operating; -40°C to 70°C (-40°F to 158°F), non- 
operating 

Humidity Range: 0-95% non-condensing, op- 
erating 

Vibration: 5 Hz to 15 Hz at 0.06 in, 15 Hz to 25 
Hz at 0.04 in, and 25 Hz to 55 Hz at 0.02 in. DA, 
non-operating 

Shock: Bench handling per MIL-T-28800C Class 
5, Style E, non-operating 

Electromagnetic Compatibility: The radiated 
emissions induce <1 pV of the generator’s out- 
put signal into a 1-inch diameter, two-turn loop, 
1 inch from any surface as measured into a 502 
receiver. Also complies with the following stan- 
dards: 

CE03 of MIL-STD-461B (power and intercon- 
necting leads), 0.015 MHz to 50 MHz 

REO2 of MIL-STD-461B (14 kHz to 10 GHz) 
FCC Part 15 (j), Class A 

CISPR 11 
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Reverse Power Protection Level: Up to 50 
watts from a 50Q source, 0.01 MHz to 520 MHz. 
Will withstand up to 25V dc. Protection not pro- 
vided when instrument is off 

IEEE-488 Interface Functions (IEEE Std 488- 
1978): SH1, AH1, T5, TEO, L3, LEO, SR1, RL1, 
PPO, DC1, DT1, CO, and E1 

Size: 43 cm W x 13.3 cm H x 55.3 cm D (17 in x 
5.25 x 21.8) 

Power: 115V, 230V ac +10%, 47 Hz to 400 Hz, 
<100 watts 

Weight: <18.2 kg (40 Ib) 

Calibration Interval: After calibration, the equip- 
ment shall meet each performance requirement 
within the tolerance specified for a period of 9 
months 


Supplemental Characteristics 


The following characteristics are provided to 
assist in the application of the instrument and to 
describe the typical performance that can be ex- 
pected. 


Frequency Switching Speed: <150 ms to be 
within 100 Hz of final frequency 


_ Amplitude Switching Speed: <100 ms to be 


within 0.1 dB of final amplitude 

Amplitude Range: Programmable to +19 dBm 
and -147.4 dBm, usable to +15 dBm. Fixed- 
Range, selected by Special Function, allows for 
more than 12 dB of vernier without switching the 
attenuator 


_ 2 w= 
I 


! 
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AM Accuracy: +(2% + 4% of setting) for internal 
rates, for depths 90% or less and peak amplitude 
of +13 dBm or less 

AM Distortion: <1.5% THD to 30% AM, <30% to 
70% AM, <5% to 90% AM at internal rates 
Incidental FM: <0.3f, for internal rates and 30% 
AM 

FM Accuracy: +7% for rates from 0.3 to 20 kHz 
>1 kHz deviation f, >0.4 MHz 

FM Distortion: <1% THD for rates of 0.3 kHz to 
20 kHz, 1 kHz to 99.9 kHz deviation for f, >5 MHz 
Incidental AM: <1% AM at 1 kHz rate, for the 
maximum deviation or 50 kHz, whichever is less 
Residual FM (rms in 0.3 kHz to 3 kHz Band): <15 
Hz from 245 to 520 MHz; <30 Hz elsewhere 
Residual FM (rms in 0.05 kHz to 15 kHz Band): 
<30 Hz from 245 to 520 MHz; <60 Hz elsewhere 
Noise (at 20 kHz offset): <-113 dBc/Hz (except 
<-107 dBc/Hz below 245 MHz) 

Spurious: <-60 dBc for offsets greater than 10 
kHz. Fixed frequency spurs are <-60 dBc or <- 
140 dBm, whichever is larger 

External Modulation: Annunciators indicate 
when a 1V peak signal is applied, +2%, over a 
0.02 kHz to 100 kHz band 

Deviation Meter Accuracy: +5% of reading +1 
count for rates between 100 Hz and 10 kHz 
IEEE-488 Interface: All controls except the power 
switch and the internal/external reference switch 
are remotely programmable via IEEE Std 488- 
1978 


Ordering Information 


Model January 1989 prices 
6060A/AN Synthesized Signal 
Generators see ee ree eens ae ee $7500 


Accessories (Also see page 485) 
Y6001 Rack Mount Kit, includes 24" 


SIID@S Recerca vee ee 295 
Y9100 Attenuator, 50, 6 dB, BNC ....... 55 
Y9101 Attenuator, 50, 14 dB, BNC ..... 55 
Y9102 Attenuator, 50Q, 20 dB, BNC ..... 55 
Y9103 502 Feed-through 

MerminatiOn ss SN Cresson 35 
Y9111 3 ft (0.91m) 50Q Cable, BNC...... 20 
Y9112 6 ft (1.83m) 50Q Cable, BNC....... 20 
Y9301 Min-Loss Pad, 50Q to 750. ......... 75 
Y9307 Adapter, N to BNC, 75Q ............. 25 
Y9308 Adapter, N to BNC, 50Q ............. 20 
Y9315 Coaxial Cable, N Male 

tomNiMales'G feet cee ee ee 75 
Y9316 Cap, Non-shorting, BNC ............. 10 
Y9317 50Q Termination, N..................6.. 95 


PM 21XX Modular GPIB 
Switching System ................. 

PM 2122 50 © coaxial switch ... 

PM 2240 TestTeam software ... 


see page 380 
see page 382 
see page 374 
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Synthesized RF Signal Generators 


6060B/AK 
«ap 


IEEE-488 


The 6060B/AK is a special-purpose version of 
the 6060B, that has improved noise characteris- 
tics and enhanced Frequency Modulation capa- 
bilities. It is designed for radio communica tions 
testing; in particular, applications in which digital 
signaling using FSK is used in addition to voice. 

This enhanced modulation characteristic of 
the 6060B/AK enables it to work well with digital 
squelch and digital paging systems. It will ac- 
commodate very low rate paging codes in clud- 
ing Motorola, Golay-Sequential Code (GSC) 
NEC, NTT and British-Post-Office-Code-Stan 
dardization-Advisory-Group (POCSAG). 


Specifications 
Technical Specifications 


Frequency 


Frequency Range: 10 kHz to 1050 MHz. Output 
frequency is displayed on an 8-digit display 
Frequency Resolution: 10 Hz 

Switching Speed: <100 ms typical (within +100 
Hz of selected value) 

-Frequency Accuracy: Referenced to internal 
free-air 10 MHz crystal oscillator, <t0.5 ppm/ 
month; <+5 ppm for 25°C +25°C (see also Op- 
tions -130 and -132). Internal 10 MHz reference 
sinewave output signal available at rear panel 


6060B/AK 


Reference Output 


Frequency: 10 MHz, sinewave 
Level: 0 dBm min into 50 ohms 
Source Impedance: 50 ohms nominal 


External Reference 


Input Frequency: 1, 2, 2.5, 5, 10 MHz 

Input Level: .3 to 4V pk-pk, sinewave or square- 
wave 

Input Impedance: 50 ohms nominal 


Amplitude 


Amplitude Range: -127 to +13 dBm (+13 dBm 
peak on AM), with overrange to -147 and +19 
dBm, displayed on a 3-digit display. Fixed- range 
output, selected by special function, al lows more 
than 12 dB of vernier without attenuator switch- 
ing 

Amplitude Resolution: 0.1 dB. Annunciators 
for dB, dBm, V, mV, and uV provided on the 
display 

Switching Speed: <100 msec typical (within 0.1 
dB of selected value) 

Amplitude Accuracy: +1.0 dB 0.4-1050 MHz 
(20°C +5°C) 

Output Impedance: 50 ohms, nominal 
Output SWR: <2.0; <1.5 below 1 dBm 2400 kHz 
RF Leakage: <0.5 yV at carrier frequency 


Spectral Purity 


Spurious: <-60 dBc for offsets greater than 10 
kHz, (-55 dBc <100 kHz) 

Harmonics: <-30 dBc (-26 dBc <100 kHz) 
Residual FM (0.3 to 3 kHz band): <8 Hz rms 
from 245 to 512 MHz; <16 Hz rms elsewhere 
Residual FM (0.05 to 15 kHz band): <12 Hz 
rms from 245 to 512 MHz; <24 Hz rms elsewhere 
Residual AM: 0.1% rms (-60 dBc) in 0.05 to 15 
kHz band (-55 dBc <100 kHz) 


Typical SSB Phase Noise @ 500 MHz (with 
internal reference) 


SSB Phase Noise in 
1 Hz Bandwidth (dBc) 


Offset From Carrier 


Amplitude Modulation 


Depth Range: 0 to 99%, with 1% resolution 
(displayed on 2-digit front panel display) 
Accuracy: +(2% + 4% of setting), for 0.1 to 3 kHz 
rates, depths to 90%, and peak amplitude of 
<+13 dBm 

Distortion: <1.5% THD, to 30% AM; <3% THD, 
to 70% AM; <5% THD, to 90% AM for <950 MHz 
and levels <+8.0 dBm 

Bandwidth: 20 Hz to 30 kHz, 3 dB 

Incidental FM: <0.3 f, for internal rates and 
<30% AM 


Frequency Modulation 


Deviation Ranges: 100 to 999 Hz; 1 to 9.99 kHz; 
and 10 to 99.9 kHz (displayed on 2-digit front 
panel display) 

Maximum Deviation: Lesser of 99.9 kHz and 
2f,,f, above 245 MHz, or 2f, (f, +800) below 245 
MHz, where f, is in MHz and fin kHz (f,-100)/3 
kHz below 0.4 MHz [f, in kHz] 

Accuracy: +7% for rates of 0.3 to 20 kHz (0.3 to 
1 kHz for f, <0.4 MHz) 

Distortion: <1% THD for rates of 0.3 to 20 kHz 
(0.3 to 1 kHz for f, <0.4 MHz) and <100 Hz 
deviation 

Bandwidth: (3 dB) 0.5 Hz-100 kHz for <400 kHz 
carrier frequency 

Droop: 15% on a 10 Hz squarewave 
Incidental AM: <1% AM at 1 kHz rate and 
deviation of 50 kHz 


“The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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Modulation Source 
Internal: 400 Hz and 1 kHz, +3% for 20°C to 


30°C (add +0.1%/°C outside this range). Se- 


lectable from the front panel 

External: 1 volt peak input (MOD IN BNC) 
provides indicated modulation index. Input impe- 
dance = 600 ohms, nominal 

Modes: INTAM; INTFM; EXTAM; EXTFM; IN 
TAM and FM: EXTAM and FM; and INT(AM and/ 
or FM) and EXT(AM and/or FM), in all nine 
combinations. Input impedance = 560 ohms, 
nominal, when EXTAM and FM are both en- 
abled 

Sub-Harmonic External Reference 

Input: 1, 2,2.5,5, and 10 MHz, 0.3to 4V p-psine 
or squarewave into 50 ohms (nominal) 

Input Connector: BNC on rear panel 


Non-Volatile Memory 


Description: Up to 50 front panel control set 
tings can be retained for 2 years. Battery power 
is used when the 6060B/AK is in standby or the 
power cord is not attached. 


Reverse Power Protection 


Protection Level: Up to 50 watts from a 50 ohm 
source or 50V de, from 10 kHz to 1050 MHz (dc 
blocking capacitor at output) 

Trip/Reset: Flashing RFOFF annunciator indi- 
cates a tripped condition. Pushing RFON/OFF 
button on front panel will reset the output. Pro- 
tection is not provided when the instrument is in 
off. 


Option Specifications 

All options are factory installable only. 
High Stability Reference Option (-130) 
Aging Rate: <+5 x 10°'/day, after 21 days 


Temperature Stability: <+2 x 10°'19/°C. Oven 
remains powered during standby 


Installation: Mounts inside rear panel; includes 
auxiliary power supply 


Mid Stability Reference Option (-132) 

Aging Rate: +5 x 10°7/mo, after 21 days 
Temperature Stability: +1 x 107 (0° to 50°C) 
IEEE-488 Compatible Interface Option (-488) 
Functions: All front panel controls except the 
power switch are programmable via the IEEE- 
488 interface. Instrument status is also available 
remotely. The 6060B/AK supports the following 
IEEE-488 functions SH1, AH1, T5, L3, SR1, 
RUT PPOs,DGIS DTIACO,E2 


Rear RF Output and MOD Input Option (-830) 
Description: Moves front panel RF OUTPUT 
and MOD INPUT connectors to the rear panel 


General Specifications 


Temperature: 0 to 50°C, operating; -40 to 75°C, 
non-operating 

Humidity: 1 to 95% RH to 30°C; 0 to 75% RH to 
50°C, operating 

Altitude: 3,050m (10,000 feet), operating 
Shock and Vibration: Per MIL-T-28800C, 
except spectral purity may be degraded; 5 to 15 
Hz at 0.06 in; 15 to 25 Hz at 0.04 in; and 25 to 55 
Hz at 0.02 in 

EMI: Radiated emissions induce <0.5 pV at 
output frequency into a 1 inch diameter, 2 turn 
loop, 1 inch from any surface as measured into 
a 50 ohm receiver. Also compliance with the 
following standards: 

CE03, MIL STD 461B Power and interconnect- 
ing leads, 0.015 to 50 MHz; 

RE02, MIL STD 461B 14 kHz to 10 GHz, method 
RE02-1 and REO2-2 of MIL STD 462; FCC Part 
15 (j), Class A; 

Power: 100V, 120V, 200V, 240V ac +10%, 47 to 
63 Hz, <180 VA; <15 VA standby with Option - 
130 

Size: 55.3 cm L x 43 cm W x 13.3 cm H (21.8 in 
Lx 17 in Wx 5inH) 

Weight: <15.9 kg (35 Ib) 


Ordering Information 


Model January 1989 prices 


6060B/AK Signal Generator ................ $5750 
Options** (for 6060B/Ak) 
-130* High Stability Reference ............... 1250 
-132* Mid Stability Reference ................. 400 
-488 IEEE Interface -.....2...sceueeneooneees at 395 
-488K IEEE-488 Interface ......000.. 415 
-830 Rear Output and Modulation Input. 125 
*See specifications on page 249 
“See option compatibility chart on page 244 
Accessories (Also see page 485) 
Y6001 Rack Mount Kit, inc. 24" slides .... 295 
Y9100 Attenuator, 50, 6 dB, BNC ....... 55 
Y9101 Attenuator, 50Q, 14 dB, BNC ..... 55 
Y9102 Attenuator, 50Q, 20 dB, BNC ..... 5S 
Y9103 50Q Feedthru Termination, BNC 35 
Y9111 3 ft (0.91m) 502 Cable, BNC...... 20 
Y9112 6 ft (1.83m) 50Q Cable, BNC...... 20 
Y9301 Min-Loss Pad, 50Q to 750Q. ......... Tf) 
Y9307 Adapter, N to BNC, 75Q ...0......... 25 
Y9308 Adapter, N to BNC, 50Q ............. 20 
Y9315 Coaxial Cable, N male 
toNimalesGnttpeewe eee, seen me eee 75 
Y9316 Cap, Non-shorting, BNC ............. 10 
Y9317 500 Termination; Niuc.......c:c00.-.- 95 
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6070A & 6071A 
<a 


IEEE-488 


Design innovations in the 6070A and 6071A 
combine the precision resolution and settability 
of a synthesizer with the low-noise performance 
of the best open-loop signal generators on the 
market. And these two state-of-the-art instru- 
ments were developed to be competitively priced 
as well as cost effective in other ways. 

The 6070A and 6071A are programmable and 
directly compatible with GPIB/IEEE-488*-1978. 
With them, you may make sophisticated tests 
and measurements rapidly and with great preci- 
sion. On VHF and UHF receivers you can meas- 
ure selectivity, sensitivity, intermodulation dis- 
tortion, AM rejection, AGC response, audio hum, 
noise and distortion, and SINAD ratio. Or you 
can align a discriminator or check IF response 
using the digital sweep feature. 

Spectral purity is excellent. Spurious outputs, 
those not related harmonically to either the car- 
rier frequency or the power line frequency, are 
on the order of -90 dBc to -100 dBc to 520 MHz 
and -84 dBc above 520 Mz. The typical broad- 
band noise floor is a comfortable -150 dBc per 
Hz, and the single sideband phase- noise is 
typically -138 dBc per Hz at 20 kHz offset from a 
500 MHz carrier. These specifications, by any 
standard, reflect a truly excellent level of spec- 
tral purity. 


* The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 


AM, FM, aM Modulation 


Amplitude modulation depth can be set from 
0% to 99.9% in 0.1% steps. External dc coupling 
is provided for leveling, extending bandwidths 
down to dc, or providing analog control of out put 
amplitude. 

Frequency or phase modulation can be set 
with deviations up to 1 MHz or 100 radians 
respectively, depending on the rf frequency. 
Exceptionally wide deviation is made possible by 
a high deviation mode that is automatically acti- 
vated when required. External, dc-coupled FM is 
available for phase locking the instrument to 
another source. That extends the maximum 
deviation at low rates, and provides for analog 
sweeping with an external signal. 

Simultaneous AM+FM or AM+oM is available 
internally or from internal-external combinations. 
The internal modulation oscillator covers a wide 
range of frequencies. It can be continually varied 
from 20 Hz to 200 kHz, with an overrange capa- 
bility extending it from 1 Hz to 255 kHz in steps 
of approximately 0.1%. 

The modulation oscillator output is available at 
a front panel connector. This provides you with 
an audio source separate from the rf out put. 
Typical total harmonic distortion is 0.05%. 


IEEE-488 Interface 


No option is required to make the 6070A or 
6071A compatible with IEEE Std 488-1978; the 
capability is built in. And all of the functions that 
may be controlled from the front panel manually 
are also controllable remotely in an IEEE-488 
system, except for turning power on and off and 
controlling the modulation signal output level. 
Status indicators are: Remote, Addressed, and 
SRQ. Interface functions are: SH1, AH1, T6, L3, 
SRi, RL1, DC1; DT1, CO; E2: 


Precision Digital Sweep 


Versatile sweep modes let you characterize 
devices such as wideband amplifiers, narrow- 
band crystal filters, and other rf components. 
Repetitive, single, or manual modes are avail- 
able with either symmetrical or asymetrical 
sweeps. Five sweep step intervals between 20 
ms and 500 ms may be selected. A coincidental 
0 to 10V staircase sweep signal is available at an 
output connector to drive X-Y recorders or oscil- 
loscopes. Another rear-panel output signal pro- 
vides Z-axis blanking for oscilloscopes or a pen- 
lift signal for X-Y recorders. 


Front Panel Program Memory 


Up to nine different combinations of front- 
panel control settings may be stored and later 
recalled. Up to 50 combinations may be stored in 
a non-volatile memory using Option -570. This 
feature reduces errors and saves time in making 
common measurements. 


Responsive Spin-Knob Tuning 


In addition to the simple keystroke operation 
and layout of the front-panel controls, a high- 
inertia, magnetically detented, optically coupled 
knob provides analog convenience when con- 
tinuous adjustments are required. It may be used 
to select frequency, amplitude, or modulation. 
Each complete turn gives you 25 increments or 
decrements, depending on direction of rotation. 


Low Output VSWR & Optional 
Reverse-Power Protection 


The rf output impedance of the 6070A and 
6071A is 50 ohms with a low source VSWR to 
minimize the effects of signals reflected from 
loads having a high VSWR. Option -870 protects 
the output circuits from being damaged when 
connected to a transceiver that accidentally 
transmits power. 


Relative Units 


A relative-amplitude mode makes it easy to 
compensate for cable loss, attenuation in the rf 
output, make linearity tests on detectors and 
amplifiers, and measure AGC characteristics. 
Output levels are selectable in 0.1 dB steps, all 
the way from -140 dBm to +19 dBm for frequen- 
cies up to 520 MHz (+13 dBm above 520 MHz). 
Flatness is typically +0.2 dB from 200 kHz to 520 
MHz, +0.3 dB to 1040 MHz. 


254 


1989 Fluke and Philips Catalog _ 
j 


Synthesized RF Signal Generators 


6070A & 6071A 


Besides offering 1 Hz resolution up to 520 MHz 
(2 Hz above 520 MHz), a relative-frequency 
mode allows you to display specific frequencies 
above and below a selected center frequency. It 
makes testing the frequency response of filters 
and IF strips easy. 


Specifications 


Technical Specifications 


Specifications for frequencies above 520 MHz 
apply to 6071A only. 


Frequency 


6070A Ranges: 0.2 to 519.999 999 MHz 
6071A Ranges: 0.2 to 1039.999 998 MHz 
6070A Resolution: 1 Hz 

6071A Resolution: 1 Hz (<520 MHz), 2 Hz 
(2520 MHz) 

Accuracy & Stability: Same as Reference Os- 
cillator 


Reference Oscillator 


Internal Standard: 10 MHz quartz oscillator. 
Aging rate 140.5 ppm/month. Temperature ef- 
fects: <t5 ppm 0 to 50°C instrument ambient 
(relative to 25°C) 

Option -130: 10 MHz ovenized oscillator. (See 
options) 

External: 1, 2, 2.5, 5, 10 MHz input. Level 
required is 0.3 to 4.0V pp sinewave or square 
wave. Input impedance is 50 ohms. External 
reference is automatically switched in when 
connected 

Reference Output: 10 MHz TTL level 


Spectral Purity 


All specifications are with High Deviation mode 
off 


SSB Phase Noise 
SSB Phase Noise for CW and AM Modes 


(dBc/Hz) 
Offset Frequency, from Carrier 


Carrier 


Frequency 


0.2 to 62.5 MHz 
62.5 to 125 MHz 
125 to 250 MHz 
250 to 520 MHz 
520 to 1040 MHz 


ae 
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10° ~=—:10' 10? «610 «610 = 108 ~Ss‘108 
Offset Frequency, from Carrier (Hz) 


Residual FM for CW and FM Modes 
(Hz rms) 


0.5* to 
15 kHz bw 


Carrier Range 


0.2 to 62.5 MHz 
62.5 to 125 MHz 
125 to 250 MHz 
250 to 520 MHz 
520 to 1040 MHz 


“Typically the same for 0.02 to 15 kHz bandwidth. 


Residual AM: <0.02% rms (-74 dBc) ina 0.05 to 
15 kHz post-detection bandwidth, referred to 
100% sinewave modulation. Typically the same 
in a 0.02 to 15 kHz post-detection bandwidth 


Spurious Signals (dBc) 


Carrier Frequency Range 


Relationship to 
Output Carrier 
Frequency (f,) 


Non-Harmonic 
<10 kHz offset 
550 Hz to 

10 kHz offset 


Power Line, 
Display, 
Mechanical 


<550 Hz offset 


Sub-Harmonic 
1/2, 3f,/2, 5f,/2 
offset 

Harmonic (6070A) 
f,, 2f,, 3f, offset, 
>+13 dBm 

<+13 dBm 


Harmonic (6071A) 
f,, 2f,, 3f, offset, 
>+13 dBm 

<+13 dBm 


Output 

Voltage Level Range: -140 dBm to +19 dBm for 
frequencies up to 520 MHz. Above 520 MHz 
(6071A), -140 dBm to +13 dBm 

Resolution: 0.1 dB or 1% of voltage 


Accuracy (dB) 


+19 to +13 dBm 
+13 to -127 dBm 


20°C+5°C 


520 to 
1040 MHz 


Specification Limits 


Freq - MHz 


Typical amplitude data measured at -127 dBm. 75% of 
the units measured within the shaded area. The outer 
lines represent worst-case measurements. 


Output Impedance: 50 ohms, nominal 
SWR 


520 to 
1040 MHz 


Output Level 520 MHz 


>+7 dBm 2.0 

<+7 dBm 1.5 

Amplitude Modulation 

AM Depth: 0 to 99.9% in 0.1% steps 

AM Accuracy: (Internal or External) 

AM Depth 

Depth | Accuracy 

+5%, -8% 


+5% 
+5% 


Modulation 
Frequency 


Carrier Range 


0.2 to 5 MHz 
5 to 520 MHz 
520 to 1040 MHz 


AM Distortion 


AM Depth 


Modulation |"9 tg [30 to! 70 to 
Frequency 30% |70% 


Carrier Range 


<5% 
<3% 
<3% 


<1 kHz 
<3 kHz 
<3 kHz 


<2% 
<1.5% 
<2% 


0.2 to 5 MHz 
5 to 520 MHz 
520 to 1040 MHz 


AM Signal Bandwidth (-3 dB) 


Internal 


or External Eerie 
Depth AC Coupled DC Coupled 


0.2 to 5 MHz <$70% | 20Hz-8 kHz | DC-8 kHz 
5 to 520 MHz <90% | 20 Hz-50 Hz | DC-50 kHz 
520 to 1040 MHz} <70% |20 Hz-50 kHz} DC-50 kHz 


Incidental FM (for 30% AM): 0.3 x modulation 
frequency for <520 MHz; 0.6 x modulation fre- 
quency for >520 MHz 


Current Range 
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Frequency Modulation 
Maximum Peak Frequency Deviation (kHz) 


Frequency ACFM DCFM 
Range the lesser of the lesser of 


0.2 to 62.5 MHz_ |999 or f, x (520-f,) 


62.5 to 125 MHz 199 orf, x f, 
125 to 250 MHz 499 orf xf, 
250 to 520 MHz 999 orf, xf, 


520 to 1040 MHz 999 orf, x f, 


f, + Output frequency in megahertz 
f_ + Modulation frequency in kilohertz 


FM Deviation Resolution: 100 Hz for <100 kHz 
deviation; 1 kHz for 2100 kHz deviation 

FM Deviation Accuracy: (Internal or external) 
+10% at 400 Hz or 1 kHz modulation rate; +13% 
at 0.3 to 50 kHz modulation rate (including flat 
ness) 


FM Total Harmonic Distortion 


DCFM Mode Off and DCFM 
High Deviation: Mode On 


Output 
Frequency 


Range Off 0.5%+ | On | 0.5%+ 
1.2% per 

0.2 to 62.5 0.75% per 100 kHz 
MHz 100 kHz dev dev 
62.5 to 125 3.0% per 
MHz 100 kHz dev 
125 to 250 1.5% per 
MHz 100 kHz dev 
250 to 520 0.75% per 
MHz 100 kHz dev 

0.375% per 


520 to 1040 
MHz 100 kHz dev 


f, = Output frequency in megahertz 


FM Signal Bandwidth (-3 dB): 20 Hz to 250 kHz 
internal or ac coupled external. Dc to 250 kHz dc 
coupled external 

Center Frequency Accuracy (DCFM Off): 
Same as reference oscillator 


Center Frequency Accuracy (DCFM On)* 


Output Initial Typical 
Frequency Range Accuracy Stability 


0.2 to 62.5 MHz +1 kHz 50 Hz/min 
62.5 to 125 MHz +250 Hz 12.5 Hz/min 
125 to 250 MHz +500 Hz 25 Hz/min 
250 to 520 MHz +1 kHz 50 Hz/min 


520 to 1040 MHz +2 kHz 


*Auto-CAL upon initialization 


100 Hz/min 


Incidential AM: <0.5% (-52 dBc) for deviations 
up to 50 kHz at 1 kHz rate (single sideband) 
component referred to sinewave modulation 


Phase Modulation 
Deviation and Distortion 


otal Harmonic Distortion 
Output Max Peak Per Radian 
Frequency Deviation) of Deviation With High 
Range Radians Deviation Mode 
0.2-62.5 MHz 0.5+(0.75x10°xf_)% 


62.5-125 MHz 
125-250 MHz 


0.5+(3.0x10°xf_)% 
0.5+(1.5x10°xf_)% 
250-520 MHz 0.5+(0.75x10°xf,)% 
520-1040 MHz 0.5+(0.375x10°xf,)% 


f, = Modulation frequency in hertz 


6M Resolution: 0.01 radian for <10 radians, 0.1 
radian for 210 radians 

6M Deviation Accuracy: (Internal or external) 
+10% at 400 Hz or 1 KHz modulation rate; 13% 
at 0.3 to 3 kHz modulation rate (including flat- 
ness) 

6M Signal Bandwidth (-3 dB): 0.02 to 12 kHz 
internal or ac coupled external. Dc to 12 kHz 
external dc coupled 

Incidental AM: <0.5% (-52 dBc) for devations 
up to 50 radians at a 1 kHz rate (single sideband 
component referred to sinewave modulation) 


Modulation Signal Source 


Modes: AM, FM, aM, AM + FM, AM +oM 
Range: 0.02 kHz to 200 kHz 

Frequency Accuracy: +3% for 20°C to 30°C 
ambient temperature range. Add 0.1% per de- 
gree C outside that range 

Total Harmonic Distortion: <0.15% from 0.2 
kHz to 100 kHz; <0.2% below 0.2 kHz and above 
100 kHz 

Output Level: OV to 2V peak to peak into 6002 
Output Impedance: 600Q, nominal via front panel 
BNC connector 


External Modulation Input 


Level: 1V peak for specified AM, FM, or aM 
accuracy 

Impedance: 6002, nominal 

Coupling: AC or DC 


Switching Time 

Frequency: <85 ms from last controller com- 
mand (<35 ms for most small changes) until 
frequency has settled to within 100 Hz of final 
value. Applies to frequency changes only 
Level: <50 ms from last controller command. 
Applies to level changes only 


Frequency Sweep 


Sweep Modes: Auto, Single, Manual 

Sweep Functions: Symmetrical sweep, asym- 
metrical sweep, sweep speed 

Data Entry: Sweep width, sweep increment 
Sweep Speed: Approximately 20 ms, 50 ms, 
100 ms, 200 ms, 500 ms, per increment 
Sweep Output: 0 to +10V, up to 1000-point 
stepped ramp. Available at front panel BNC 
connector 

Penlift/Z Axis Blanking: TTL output level at 
rear panel BNC connector. High during sweep 
retrace and when sweep is off 


Memory 


Memory Functions: Store, recall, insert above, 
delete, top 

Locations: 9 standard, volatile; Option-570 50 
non-volatile. Front panel set-ups can be stored 
in each location and later recalled 


Remote Programming 

Interface: IEEE-488 

Functions Controlled: All front-panel controls 
except line power switch and modulation out put 
amplitude (MOD OUT) 

Status Indicators: Remote, Addressed, SRQ. 
Interface Functions: SH1, AH1, T6, L3, SR1, 
REA, DEI; Di, Co, E2 


Option Specifications 


10 MHz Ovenized Oscillator (-130) 


Aging rate <+5 x 10°'° per day after a 21-day 
warmup. Temperature effects: <t2 x 10°'9/°C 
Non-Volatile Memory (-570) 

50 locations; operational features same as stan- 
dard features. Data is stored with built in battery 
when power is off 


Rear RF Output (-830) 


Type N rf output connector available on rear 
panel 


Auxiliary RF Output (-831) 


Greater than -18 dBm, available at rear panel 
BNC. Impedance, 50 ohms 


Reverse Power Protection (-870) 


Up to 50 watts from a 50 ohm source over 0.2 to 
1040 MHz. Will withstand up to 50V dc 


Pulse Modulation (-950) 


Adds pulse modulation to 6070A only. Fast 25 
rise/fall times with on/off ratio of 40 to 60 dB 
depending of carrier frequency 
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General Specifications 


EMI: Meets MIL-STD 461A REO2 and CE03, 
and MIL-I-6181D Sections 4.3.1 and 4.3.2 for 
both narrowband and broadband tests. RF leak- 
age: less than 3 nV is induced into a two-turn, 1 
inch diameter loop 1 inch away from any surface 
and measured into a 50Q receiver 
_ Temperature: 0°C to 50°C, operating; -40°C to 
+75°C, non-operating 
Relative Humidity: <95% to 25°C; <75% to 
130°C. 
Altitude: 110,000 feet 
_ Power: 100, 120, 200, 240V ac +10% 47 to 63 
_ Hz; 125 watts typical. For 400 Hz operation 
consult your Fluke representative 

Size: 13.3 cm H x 43.2 cm W x 54.6 cm D from 
_ front panel to rear handle (5.25 in H x 17.0 in W 
| X21.5 in D) 
| Weight: 27.7 kg (61 Ib) 
| Safety: CSA 556B certified 
Included: Operator's manual, service manual, 
_ power cord, serialized and dated calibration 
certificate 


| 


1989 Fluke and Philips Catalog 


Ordering Information 


Models January 1989 prices 
6070A Synthesized Sig Gen 
(O:2°620/ MP2); ee veer $18,900 


6071A Synthesized Sig Gen 


(OFZ 21104 OUMIEIZ) tetra seen eee le 19,900 
Options (for 6070A & 6071A) 

-130 Ovenized Reference Oscillator ... 1200 
-570 Non-Volatile Memory .................. 550 
“830 Rear RE Outputs. iil sbeccssnesece- 25 
-831 Auxiliary RF Output ..........00.000.0.... AS 
-870 Reverse Power Protection .......... 280 
-950 Pulse Modulation (6070A only)... 4925 
Accessories (Also see page 485) 

Y6001 Rack Mount Kit inc 24" slides ..... 295 
Y9100 Attenuator, 55©, 6 dB, BNC ....... 55 
Y9101 Attenuator, 502, 14 dB, BNC ..... 55 
Y9102 Attenuator, 50Q, 20 dB, BNC ..... 55 
Y9103 50 Feedthru Termination, 

BING iets ie er aes em ee ae arn ai 35 
Y9111 3 ft (0.91m) 50 Cable, 

BNCSONBN Gite ccc etcren see ee 20 
Y9112 6 ft (1.83m) 50 Cable, 

BING? tol BN Gite et inte tener ee 20 
Y9308 Adapter, N to BNC, 500. ............. 20 
Y9315 Coaxial Cable, N male to 

INaniales left sateen net asss.etece oer nce 75 
Y9316 Cap, Non-shorting, BNC ............. 10 
Y9317 50Q Termination, N..................6. 95 
PM 21XX Modular GPIB 

Switching System ...............6. see page 380 


PM 2122 50 © coaxial switch...... see page 382 
PM 2240 TestTeam Software .....see page 374 


Service & Support 


Warranty 

One-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 


Extended Warranty 


SC1-6070A Repair (w/calibration) ......... $ 598 
SC1-6070A Repair 


(Callwiit), Cfout data) ean ee ok ees 673 
SC1-6070A Repair. 

(cal w/in and out data) ................. 748 
SC2-6070A Cal 

(1 per yr recommended) ................00 495 
SC2-6070A Cal 

(1 per yr w/in or out data) ................... 570 
SC2-6070A Cal 

(1 per yr w/in and out data) ................. 645 
SC1-6071A Repair (w/calibration) ......... 667 
SC1-6071A Repair (cal w/in or out data) 742 


$C1-6071A Repair (cal w/in and out data) 817 
SC2-6071A Cal 


(1 per yr recommended) ...............0006 495 
SC2-6071A Cal 

(1 per yr w/in or out data) .........-:....5... 570 
SC2-6071A Cal 

(1 per yr w/in and out data)................. 645 
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Specifications 


- Technical Specifications 


High Band Range 10 MHz to 160 MHz 
Minimum Step 1 Hz 


Low Band Range 1 MHz to 12 MHz 
Minimum Step 0.1 Hz 


Local Control Front panel rotary switches 
Remote Control BCD per decade, TTL, DTL 
positive true logic or contact 
closures. Logic “0” = 0 to 
0.9V dc. Logic “1” = 2V to 
+5V dc or open circuit. 
MHz 
1 to 20 -100 
20 to 40 -95 
40 to 80 -89 

80 to 160 -8 
Harmonic, 


<-25 dBc 
Spurious typically <-30 dBc 


3 
Amplitude Noise** <-94 dBc (typical) 
( ) 
) 


Se UE INA NOS TEN SEG IE IN ARIE 


GRRE wins 6 1 GO 8 FRetegetaeer SOUR RCE Si tek ke 


‘BUTPOT LEVEL 


Spectral Purity* 
Non-Harmonic, 
Spurious 


Absolute 
Phase Noise** <-62 dBc (typical 
Residual 
Phase Noise** <-74 dBc (typical 


Phase Noise SSB Phase Offset from 


Spectral Density Noise Carrier 

1 Hz Bandwidth 1.2 kHz <-115 dBc 
32 kHz <-121 dBc 
600 kHz <-135 dBc 


OUTPUTS 
Main Output 


The Fluke 6160B Frequency Synthesizer is 
the industry’s most popular VHF synthesizer 
because of its high spectral purity. It produces 
frequencies from 1 MHz to 160 MHz in two 
ranges: 1 MHz to 12 MHz and 10 MHz to 160 
MHz. Frequency resolution is 0.1 Hz on the 12 
MHz range and. 1.0 Hz on the 160 MHz range. 

A unique feature of the 6160B is that the 
highest internally-generated frequency is that of 
the output VCO, i.e., 80 to 160 MHz. This makes 
servicing easier, and eliminates UHF EMC prob- 
lems. Since the output VCO operates from 80 to 
160 MHz, frequency division is employed for 
coverage of lower frequencies. This results in 
improved spurious specifications for frequen- 
cies lower than 80 MHz. Phase noise is similarly 
reduced for lower bands. 

Built-in remote programming is DTL/TTL, BCD, 
positive true logic or by contact closures. Pro- 
gramming of frequency is via 34 parallel lines, 
and a remote flag and power flag are provided. 
Switching is fast, output level is electrically ad- 
justable. Compatibility with GPIB/IEEE-488"- 
1978 is achieved using the Fluke 1120A Trans- 
lator and 6XXXA-529 Interface. 


Adjustable from +3 dBm to 
+13 dBm into 50Q (0.3V to 
001V rms) with front-panel 
control or external dc voltage. 
Level maintained +1 dB 
into 50Q 


5 MHz at nominally 1V rms 
into 50Q 


Output Options Rear Panel, Opt -04 


Other Outputs 


*The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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MISCELLANEOUS 


Reference External, 5 MHz at 0 dBm to 

Frequency +16 dBm into 502 

Level Control External, 0.1 to 0.8V dc 
nominal into >2 kQ 
produces an output level 
change of from +3 dBm to 
+13 dBm 

Switching Speed <800 us to be within 50 Hz 


of final frequency (applies 
for frequencies from 80 
MHz to 160 MHz. Improves 
at lower frequencies) 


Internal 5 MHz 


Frequency Option Aging Rate 
Option -02, -05, -02 +2 x 10°/day 
or Other Source -05 +5 x 10°*%/yr 


Temp. Stability 
IeXeOEOSCto150°6 
1 x 10%, 0°C to 50°C 


*Noise specifications are for frequencies from 8O MHz 
to 160 MHz. Noise performance improves or lower 
frequencies. 

** Measured in a 30 kHz band excluding the 1 Hz band 
centered on the signal frequency. 
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General Specifications 


Altitude: To 3048 meters (10,000 feet), operat- 
ing; 15,240 meters (50,000 feet), non-operating 
Temperature: 0°C to 50°C, operating; -62°C to 
+70°C, non-operating 

Relative Humidity: <80% to 50°C 

Power: 115V or 230V ac+10%, switch-selectable, 
50 to 440 Hz. 80W 

Size: 48.3 cm W x 17.8 cm H x 50.8 cm L (19 in 
x 7 in x 20 in) 

Weight: 20.5 kg (45 Ib) 

Included: Manual, power cord, mating connec- 
tor for programming input lines, serialized and 
dated calibration certificate 


Ordering Information 


Model January 1989 prices 
6160B* Frequency Synthesizer-............. $9950 


Options (for 61608) 


-02* Frequency Std. 2x10°/day.............. 

-04 Rear Panel RF Output ..................... 60 

-05* Frequency Std. 5x10°/year ............ 

-522K 1120A Interface, field installable. 325 

-529** IEEE-488 Interface ...................0: 380 

* Option -02, -05 or an external 5 MHz timebase is 

required. Option -02 and -05 Frequency Standards 
are installable at Factory 

** Requires 1120A IEEE-488 Translator. Includes 
6XXXA-522K and Y7205 Cable 


Accessories (Also see page 485) 


1120A IEEE-488 Translator ..........ccceee 590 
Y7205 6 ft Ribbon Cable for -522K ........ WS 
Y9111 3 ft (0.93m) 50Q BNC Cable....... 20 
Y9112 6 ft (1.85m) 50Q BNC Cable....... 20 
M07-205-600 7" Rack Adapter.........:.0+ 110 
M00-280-610 24" Rack Slides 

(Rack Adapter required) .............0008 130 


Service & Support 


Warranty 
One-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 
SC1-6160B Repair (w/calibration) ........... 
SC1-6160B Repair (cal w/in or out data) 
$C1-6160BRepair (cal w/in and out data) 445 
SC2-6160B Cal (1per yr recommended) 63 
SC2-6160B Cal (1per yr w/in or out data) 98 
SC2-6160B Cal 
(1 per yr w/in and out data)................ 
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6011A 


IEEE-488 


RS-232 


The 6011A can be controlled remotely and op- 
erate as part of a system. Option -05 makes the 
instruments compatible with GPIB/IEEE-488~* 
and Option -06 gives them compatibility with 

’ EIA Standard RS-232-C. A seven-line ASCIl bit- 
parallel interface is standard, when you don't 
order option -05 or -06. All front-panel functions 
are controllable remotely except for line power 
and open-terminated-load selection. The IEEE- 
488 Interface Option has the repertoire AH1, L2, 


“Harmonics -35 to -50 dBc 
Level flatness = 0.05 dB 
Frequency switching 2 


The 6011A has an output impedance of 50 
ohms (75 ohms optional) over the entire fre- 
quency range of 10 Hz to 11 MHz, selectable 
with 0.1 Hz (7-digit) resolution to 110 kHz, 10 Hz 
resolution to 11 MHz. Frequency is displayed us- 
ing a 7-digit LED readout. The rms output voltage 
into a 50 ohm load ranges from 400 V to 5V or 
10V rms into an open circuit or high impedance 
load. Referred to 1 milliwatt in a 50 ohm load, 
ranges from -55 dBm to <27 dBm. 

The output may be in units of dBm, volts, or 
millivolts selected with 4-digit resolution using 
calculator-like front panel pushbuttons and dis- 
played on LEDs. And the output level may be 
selected in terms of peak-to-peak voltage as well 
as rms voltage. 

To avoid accidentally selecting an excessive 
output voltage, a limit may be stored in the 
6011A. In addition, you may store up to nine 


(NSN 6625-01-049-7760) 6011A 


different frequencies and/or output levels that 
may be recalled at random, quickly and without 
error — an important consideration for repetitive 
testing. 

Selecting seven-digit frequency resolution is 
automatic — you don’t need to select the high or 
low range or all seven digits when ending digits 
are zero. However, you may deliberately over- 
ride the automatically-selected range when 
desirable. 

Any selected frequency may be increased or 
decreased in steps of practically any size, using 
the EDIT controls. This provides a manual sweep 
capability for checking frequency response, 
peaks, nulls, etc. A frequency or output level may 
be stored as a reference with other frequencies 
or levels added or subtracted within the 
instrument's range. This is useful for making 
relative measurements. 


RL1, and E1. 


Output Level Flatness vs Frequency 


Annunciation 


0.1 Hz in the low range 
10 Hz in the high range 
Seven-digit LED display of fre 


quency set by local or remote 
control 


Units automatically justified in the 
LED display to indicate maximum 
resolution 


*The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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+3 parts in 10° for one year over 
the temperature range of 0°C to 
+50°C 

<1 part in 10° per day of 1 part in 
10° per year at constant tempera- 
ture 


<+2 parts in 10° from 0°C to +50°C. 
(<+5 parts in 10’ from 0°C to +50°C 
with Option -01) 
Requires a 10 MHz TTL compatible 
square wave with symmetry be- 

tween 40% and 60%. Internal refer- 
ence is automatically selected in the 
absence of an external reference 


Aging Rate 


External 
Reference 


_ | Local Keyboard selection of numerical 

_ | Control data, magnitude (Hz, kHz, MHz) 

and functions. Edit contro! provided 

h for modifying entry. 6011A program- 
mable in steps of 1-9 


( 
Frequency 


Facility to store and recall 9 front- 
panel control settings including fre- 
quency, level, modulation, and 
output terminal parameters 


Storage 


Switching & 
Settling Time 


Frequency settles to within 10 Hz of 
final frequency in low range and 1 
kHz in high range in <2 ms in fixed 
form <34 ms in free form (excluding 
recall) 


SPECTRAL PURITY 


Harmonic, -30 dBc from 10 Hz to 100 Hz 
Spurious -50dBc from 100 Hz to 1 MHz 
-40 dBc from 1 MHz to11MHz 
(Except -35 dBc for output levels 
within 2 dB of max output from 5 
MHz to 11 MHz). Total harmonic 
distortion from 100 Hz to 110 MHz). 
Total harmonic distortion from 100 
Hz to 110 kHz is <0.15% (typically 
| 0.07%) on low range and 0.3% 
(typically 0.1%) on high range 


Non- 
Har monic, 
_ | Spurious 
| Phase 
| 


All non-harmonically related outputs 
<-60 dBc below output or -110 dBm 
whichever is greater 

-46 dBc as measured in a 30 kHz 
bandwidth excluding 1 Hz centered 
on the carrier, including the effects 
of the internal standard. Residual 
(excluding internal standard) is 
<-50 dBc. Approximately 8 dB im- 
provement on low range 
SSB Phase Noise at the output 
measured in a 1 Hz bandwidth at 
max output. Approx. 10 dB im- 
provement on low range 


Noise 


Phase Noise 
Spectral 
Density 

(Typical) 


Offset from SSB Phase 


Carrier Noise 

20 Hz -102 dBc 
200 Hz -108 dBc 
20 kHz -106 dBc 


1 MHz -130 dBc 


y 
| 
| 
} 
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AMPLITUDE 


50Q (75Q w/Option -10) 


Range: dBm | +26.98 dBm to -55.01 dBm into 50Q 
Volts 5.000V rms to 0.3972 mV rms into 
502 


Keyboard selection of output level 
in V, mV or dBm, Voltage is select- 
able in terms of V rms or V p-p and 
terminated or open circuit. Rotary 
knob provided for modifying entry 
and is programmable in steps of 1 
through 9 


Frequency See Graph 
Response 
Stability 
vs. Temp 


Local 
Control 


Typical temperature coefficient is 
0.003 dB/°C, 20°C to 30°C +0.2 dB, 
0°C to 50°C 
To within: +1 dB, 150 ms fixed form, 
+0.1 dB, 300 ms fixed form, 

+0.01 dB, 450 ms fixed form. (Add 
200 ms for free form.) 
dB; 4-digit LED plus sign in dBm or 
dB with respect to a stored dBm 
reference. Volts: 4-digit in V p-p or 
V rms; open circuit or terminated or 
volts or dB with respect to a stored 
voltage reference 


Analog input can be used to pro- 
vide amplitude modulation. Band- 
width of this input is 10 kHz and 
max modulation is 90%. Z in = 600Q 
9V p-p corresponds to 90% 
modulation 


Remote ASCII standard. IEEE-488 or 
Control RS-232-C Optional 
REMOTE INTERFACES 


Standard Byte serial, bit parallel, seven ASCII- 
defined parallel lines, plus two 
handshake lines. Mating Connector 
Amphenol 57-30240. Also Option 
-05 and -06 


OUTPUTS 


Switching & 
Settling Time 


Display 


AM 
Modulation 


TTL Output | TTL-compatible square wave out- 
put (<0.5V to >2.4V p-p into 509) at 
the synthesized output frequency 

Reference Derived from the synthesizer fre- 

Outputs quency reference. 1 MHz output is 


standard; 5 or 10 MHz available by 
changing internal jumper. Output is 
TTL-compatible square wave 


Option -04 


Rear Panel 
Output 

20 to 31 MHz | Option -09 
Tracking 


Option Specifications 


High Performance TCXO Option (-01) 


Frequency Accuracy: +1.5 parts in 10° for one 
year over the temperature range of 0°C to +50°C 
Aging Rate: <1 part in 10° per 24 hours at 
constant temperature, or 1 part in 10° per year 
Temperature Dependence: <+5 parts in 10’ 
from 0°C to +50°C 


Phase-Lockable Input Option (-02) 


Input Frequency: 1, 2, 2.5, 5, or 10 MHz 
Input Level: >100 mV, <5V rms into 50Q. May 
be used with either the standard oscillator or 
Option -01. Locking range is +5 parts in 10° from 
frequency of internal oscillator 


Frequency Modulation Option (-03) 


General High Range 
#20kHz_ | +200 Hz 


1V for 4 kHz | 1V for 40 Hz 
+5V max +5V max 
+1.5 kHz 
0 to 50°C 


Constant Temp 
Constant Temp 


Incidental AM <1% <0.5% 
Typical 


Impedance, Input 


IEEE-488 Interface Option (-05) 


Compatible with IEEE Std 488-1978 for use in 
instrumentation systems. Interface functions are 
AH1, L2, RL1, and E1 


RS-232-C Interface Option (-06) 


Bit serial interface compatible with EIA Standard 
RS-232-C. Asynchronous data rates from 110 to 
9600 baud. Either voltage-level interface or 20 
mA current loop. 32-character FIFO buffer 


Accuracy 


dc to 10 kHz 


General Specifications 


Altitude: To 3048 meters (10,000 feet) operating 
Temperature: 0°C to 50°C, operating; -40°C to 
75°C, non-operating 

Relative Humidity: <80% to 50°C 

Power: 15V or 230V ac +10%, 50 to 60 Hz, 
100W, standard. Also 50 to 400 Hz optional and 
100V ac optional 

Size: 13.3 cm H x 21.6 cm W x 48.2 cm D (5.25 
in x 8.5 in x 19 in) 

Weight: 11.4 kg (25 Ib) 

Safety: CSA 556B certified 

Included: Instruction Manual, power cord, seri- 
alized and dated calibration certificate 
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Ordering Information 


Models January 1989 prices 
6011A Synthesized Signal 
Generator ...5.acen sees ees $6495 


Options (for 6011A) 


-01 High Performance TCXO ................ 380 
=02' Phase: Kockslmput ee -nseeeeeetee 380 
-03*' Frequency Modulation ................0. 1000 
-04* Rear Panel Output .............. eee 35 
-05*? IEEE-488 Interface ............eee 365 
-06*? EIA Standard RS-232-C 

Interface: 4.ccee ess ahem see 665 
-07 50-400 Hz Line Power ....................- 495 
-08 100V, 50-60 Hz Line Power............. 375 
-09 20-31 MHz Tracking Output............. 60 


*Options -01, -02, -07, and -08 are installed at factory 
or service center only. Order -03K, -O9K, -O5K, or -O9K 
kits for customer installation 

‘Cannot have -02 and -03 options together 

2Cannot have -05 and -06 options together 
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Accessories (Also see page 485) 
Y9111 3 ft (0.93m) 50Q 


BNC to. BNC Cablewn i areca $20 
Y9112 6 ft (1.85m) 50Q 

BNC to'ENC. Cables. hoarse eer 20 
M05-203-601 5-1/4" Rack Adapter, 

OSCE Sse a teen pearae eee eememene 130 
M05-203-602 5-1/4" Rack Adapter, 

Centered es ote e irene aeeemeerce cen 130 
M05-200-603 5-1/4" Rack Adapter, 

DU al Sei 2asichs ee ochre an ene ee 115 
M00-203-631 5-1/4" Rack Adapter, 

WITS! SUOCS widen. cn sereee ee 295 
PM 21XX Modular GPIB 

Switching ‘System ).).:uer<ueee see page 380 


PM 2122 50 © coaxial switch...... see page 382 
PM 2240 TestTeam Software .....see page 374 


Service & Support 


Warranty 
One-year product warranty. See page 470 


~ for further information on warranty terms and 


conditions 


Extended Warranty =a 
SC1-6011A Repair (w/calibration) 398 
SC1-6011A Repair (cal w/in or out data) 473 
SC1-6011A Repair (cal w/in and out data) 548 
SC2-6011A Cal (2 per yr recommended) 208 
SC2-6011A Cal (2 per yr w/in or out data) 358 
SC2-6011A Cal 

(2 per yr w/in and out data) .............. 
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PM 5183 programmable synthesizer /function generator O,7mHz-5OMHz 


Wherever a high-stability, high-reproducibility 
frequency and function generator is required for 
testing, production control or driving frequency- 


“dependent equipment, the PM 5193 is an un- 


beatable choice. Its versatile capability for gen- 
erating standard functions, plus a broad fre- 
quency range extending from 0.1 mHz to 50 
MHz, cover the requirements of virtually every 
Situation. 

The PM 5193 is today’s most cost-effective 
multi-functional combination of programmable 
frequency synthesizer and function generator. 


11-1/2 Decade Frequency Range 


The frequency range of the PM 5193 covers a 
full 11-1/2 decades, from 0.1 mHz to 50 MHz. 
And to make working with this high-precision in- 
Strument as simple as possible, no less than 8 
different waveforms are directly selectable. That 
includes standard functions like sine, square- 
wave, sawtooth and ramps, as well as important 
extras like pulse; both positive and negative; and 
haversine. 


Instantly Selectable Modulation 
Modes 
All required modulation modes are also in- 


Stantly available at the touch of a button, cover- 
ing AM, FM, sweep, burst and gating. Parame- 


ters like start and stop frequencies, amplitude 


and DC offset are easily programmable. And up 
to 10 complete front panel settings can be stored 
in non-volatile memory for instant recall when- 
ever they are needed. 


PHILIPS 
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gen 
ie 


Precision and Stability 


High precision and stability are essential fac- 
tors in an instrument of this class. A crystal 
oscillator serves as a reference standard for all 
generated frequencies and provides an extremely 
high standard of accuracy. This feature, together 
with outstanding long-term stability ensures the 
extremely high level of repeatability that is one of 
the fundamental characteristics of the PM 5193. 

Frequency resolution is a full 8 digits, so that 
advantage can be taken of the PM 5193’s inher- 
ently high precision; useful in the identification 
and measurement of phenomena occurring at 
precisely defined frequencies. 


GPIB Compatibility 


Full GPIB/IEEE-488*/IEC-625 bus compatibil- 
ity adds an important extra dimension to the PM 
5193’s versatility. All functions are remotely se- 
lectable, and all settings and status data can be 
transmitted to a remote controller and recalled 
whenever required. 

The PM 5193 combines powerful user-fea- 
tures combined with operational simplicity. The 
front panel is divided into clear, separate keypad 
areas, and three informative LED displays show 
frequency, modulation parameters, output level 
and status, at a glance. 


Local Button 


The Local button provides a remote lock-out 
facility, so that manual changes can be made to 
current settings. 


Waveform Selection 


The Waveform keypad area allows selection of 
the PM 5193’s 8 standard waveforms: sine, 
pulse (positive and negative), squarewave, 
haversine, triangle and sawtooth (positive and 
negative). The additional AC off button switches- 
off AC components, so that only the DC offset of 
a waveform (where selected) is output. 

All buttons have an LED indicator to show at a 
glance which functions are selected, as well as to 
provide a warning of functions for which entries 
are incomplete. 


Waveform Output Levels 


Sine 

Positive pulse 
Negative pulse 
Squarewave 
Triangle 
Haversine 
Positive sawtooth 
Negative sawtooth 


200 kHz 
50 kHz 
20 kHz 
20 kHz 


~ 
1 
uw 
"L 
~ 
N 
NN 
XM 


Frequency Selection 


The frequency keypad area is used for precise 
programming of all frequency-related settings, 
including continuous wave frequencies, sweep 
start and stop frequencies, choice of Hz/kHz, 
and A frequency programmable step widths for 
discrete frequency steps. The preset frequency 
steps can then be repeated manually in either 
direction using the step + or - buttons. 

Start and stop frequency values are pro- 
grammed via the numeric keyboard, where they 
are input using the Enter button. The rub out key 
in the numeric keypad allows values to be cor- 
rected before entry. 

The maximum frequency resolution is 0.1 mHz, 
and a total resolution of 8 digits is always avail- 
able. 


Sweep Modes 


The PM 5193 has several sweep capabilities 
for testing, in a broad range of applications such 
as PHase Lock Loops, Amplifiers, IF units, Fil- 
ters etc. All sweep parameters are programmed 
via the keyboard, for example start frequency, 
stop frequency, sweep time, linear or logarith- 
mic, and single or continuous sweep. There are 
3 sweep modes - in each case, the output wave- 
form is shown for single shot and continuous. 

The PM 5193 can be programmed to have the 
start frequency higher than the stop frequency 
or vice versa (see figure 1). For single shots, 
when the stop frequency is reached, the 
output remains at the stop frequency with no 
flyback until the “single” key (t,) is pressed. 
The continuous sweep is the same as in sweep 


*The terms GPIB and IEEE-488 may be used 
interchangeably throughout this catalog. 
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mode 1 (See figure 2). As the figures demon- 
strate, in this mode a complete sweep takes 
double the programmed sweep time (See figure 
3). With these three sweep modes you have 
more than 20 sweep possibilities. Sweep range 
is from 1 Mhz to 50 MHz with times program- 
mable between 10 ms...999 s. 


FIGURE 1 


FIGURE 2 


= FIGURE 3 


Modulation Modes 


The PM 5193 has various modulation modes 
such as AM, FM, burst etc., including AM internal 
and AM external. 

In AM external mode the carrier can be modu- 
lated with a frequency between DC and 200 kHz. 
This DC coupled modulation input allows modu- 
lation of the carrier not only with a sinewave but 
also with a square wave, triangle or superposed 
sine. With a superposed sinewave (DC + -1,4 Vn 
generate Amplitude Modulation with suppressed 
carrier. 

The carrier can also be modulated with an 
external square wave, giving pulse modulation. 
On-off amplitude ratio is adjusted using the ex- 
ternal square wave. 
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Burst signal, programmable on/off cycles; 2 on, 3 off 
cycles. 


Output Level Setting 


Selection of output levels in Vpp, Vrms or dBm 
is by means of a special keypad, and the se- 
lected output voltage is shown on the 3-digit LED 
display. The step function (A level) allows quick 
output-level changes in user defined steps. The 
nominal maximum outputs are waveform-de- 
pendent (see table). 


Signal outputs, including a TTL output, are 
short-circuit-proof and located on the front panel. 
Specially developed circuitry prevents any in- 


_teraction between AC and DC settings within a 


+10V window. These settings are therefore inde- 
pendent of each other within this window. A 
warning is given by a flashing key LED if any 
combined AC + DC setting exceeds the maxi- 
mum preset output level. 


Store and Recall Functions 


The store and recall buttons allow up to 10 
complete front panel settings to be stored and 
recalled at any time. The last front panel setting 
is automatically stored under ‘0’, so that work 
can conveniently be resumed with the same 
settings in the next session. Up to nine additional 
settings can be stored in locations 1 - 9. Settings 
are stored in a non-volatile memory with battery 
back-up, providing assured storage over an ex- 
tended period. 


Wide Choice of Waveforms and 
Modulation Modes 


Setting of the outputs is fast, simple and ex- 
tremely logical using one set of pushbuttons 
grouped into four function fields for waveform, 
frequency, modulation and ouput characteris- 
tics, plus a common keyboard for entry of nu- 
meric values. Each function key has a built-in 
LED to indicate activation. 

All the selected values are displayed on a 
bright, clear LED display for immediate and 
unambiguous readout showing frequency (8 
digits), modulation parameter (4 digits) and out- 
put level or DC offset (3 digits). 

Function selection can also be done remotely, 
for example from a system controller, through 
the built-in IEEE-488/IEC-625 interface. When 
the IEEE-488/IEC-625 bus facility is in use, the 
relevant address can be shown in the 3-digit LED 
display. 

PM 5193’s built-in capability to operate as a 
programmable “stand-alone” continuous wave 
pulse generator adds more versatility in every- 
day operation. Frequency range in this mode is 
up to 50 MHz, with a typical rise and fall time of 
3 ns. The pulse generator can be programmed 
for positive or negative pulses, and the duty 
cycle is fixed at 50%. 

Other features include AC output dimensions 
selectable as Vpp, Vrms or dBm; phase-continu- 
ous sweep over all 10 frequency decades; inde- 
pendent AC and DC settings; and a TTL output 
conveniently located on the front panel. 


IEEE-488 Address Setting 


Setting of an IEEE-488 system address is 
carried out very conveniently by a direct-entry 
keyboard, instead of the usual DIP switches 
(which in many cases are inaccessibly located 
on arear panel or inside the instrument cabinet). 
With the PM 5193, all that is necessary is to 
activate the “address” key. The current address 
is then displayed, and a new address can be 
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programmed if required. 

As wellas the PM 5193’s comprehensive stand- 
alone features, it also offers advanced facilities 
for operating within an automated testing sys- 
tem. This form of operation allows large numbers 
of automatic measurements to be performed 
continuously and with complete reproducibility, 
useful in quality control situations. 

The instrument operates as a talker/listener, 
and can be remotely programmed for all manual 
and triggered functions, including SWEEP and 
(programmable) BURST. Moreover, the SERV- 
ICE REQUEST function can be generated to 
give error indications, END messages (e.g. for 
SWEEP and BURST in SINGLE SHOT mode). 

A pushbutton-operated remote lock-out facility 
allows the user to lock-out the controller when 
making manual changes to the current setting. 
The IEEE-488 address is set via the numeric 
keyboard, and can be displayed on the 3-digit 
LED panel. 


Learn and Identification Modes 


PM 5193 has additional Learn and Identifica- 
tion modes to facilitate programming and opera- 
tion in IEEE-488-bus environments. 

Learn mode makes it possible to send a com- 
plete string of instructions representing any 
particular front panel settings to a controller. 
These settings can then be reproduced simply 
whenever required from the controller by the 
transmission of the corresponding string to the 
PM 5193. This mode reduces programming to a 
minimum, and contributes to the PM 5193’s ease 


Of integration into automated measuring sys- 


tems. 

In Identification mode, the PM 5193 automati- 
Cally responds to an identification request from 
the controller by transmitting its type number and 
software version. 


Rack Mounting Facilities 


PM 5193 is supplied as standard with the 
necessary hardware for rack mounting, further 
increasing its flexibility in use. An optional RF 
output can also be supplied for rack-mounted 
system interconnection. 


Rear Panel Connection Facilities 


Anumber of additional connection facilities are 
provided on the rear panel of the PM 5193: 
Inputs: 

Ext clock: The PM 5193S can lock-on to external 
10 MHz reference signals which are applied to 
this BNC connector. The PM 5193 can lock onto 
external reference signals from other PM 5191/ 
5192/5193 generators (8.6 MHz). 

Modulation: The PM 5193’s wide range of exter- 
nal modulation modes can be used by applying 
the modulation signal to this BNC connector. 


Outputs: 
Int. clock: The reference frequency of (10 MHz or 
8.6 MHz) is available at the int. clock connector. 
This frequency can be used for synchronization 
purposes. 


Sinewave 


scan 
Haversine (sine 2 signal) 


Modulation: The signal output from the PM 5193’s 
programmable modulation frequency source is 
available on this socket for triggering purposes. 
Penlift + sweep: These two signals enable the 
PM 5193 to be connected directly to an X-Y 
recorder, for example for plotting the frequency 
response characteristics of filters. 

IEEE-488 connector: For direct connection of 
the PM 5193 into IEEE-488-bus-oriented meas- 
uring systems. The shielded IEEE-488 connec- 
tor provides optimal security against disturbance 
of IEEE-488 data. 


Triangle 


Positive and negative ramps 


Specifications 


Technical Specifications 


Frequency Characteristics 


Nominal Range: 0.1 mHz - 50 MHz 
Operational Range: Sinewave 50 MHz; 
Positive pulse 50 MHz 

Negative pulse 50 MHz 

Squarewave 20 MHz; 

Triangle 200 kHz; 

Haversine 50 kHz 

Positive sawtooth 20 kHz; 

Negative sawtooth 20 kHz 
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PM 5193 


Setting: Local via front-panel keyboard. Remote 
via IEEE-488 bus interface + stepping function 
with programmable step width 

Resolution: 8 digits; >0.1 mHz 

Display: 8-digit LED display, Hz/kHz dimen- 
sion LEDs 

Setting Error: <1 x 10° 

Frequency Jitter: <0.02% <1200 Hz f >2 MHz 
_LF bandwidth 10 Hz - 20 kHz 

Temperature Coefficient: <0.2 p.p.m./K 
Aging: <1 p.p.m. per year 

Drift: <0.3 p.p.m. in 7h 


Output Characteristics 


Main Output 
Connector: BNC socket on front or rear panel 
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Impedance: Z, +50 
Load Capability: Short-circuit proof 
Max. External Voltage: +12 Vpp (<3 min.) 


AC Voltage 

Independent of DC settings within +10V window 
Ranges: | 2.1 - 20 Vpp open-circuit voltage; 

I| 0.21 - 2.00Vpp open-circuit voltage; 

Ill 0 - 0.200Vpp open-circuit voltage 
Resolution: Range | 0.1V; Range II 0.01V; 
Range III 0.001V 

Setting: Remote or local +/- stepping 
Programmable step width 

Alternative Settings: Vrms, dBm 

Basic Setting Error: +2% (1 Hz - 200 kHz) Vpp 
>2.1V 


DC Voltage 

Independent of AC setting within +10V window 
Range: +10V open-circuit voltage 

Resolution: 0.1V 

Error: +2% of setting 

Offset: <0.03V (Vac <2V); 

<0.08V (Vac >2V) 

Setting: Remote or local; +/- stepping function. 
Programmable step width 


TTL Output 
Connector: BNC socket on front panel 
Fan-Out: <5 TTL inputs 


. Level: 0/>3.5V 


Waveforms 


Standard Functions: Sinewave, squarewave, 
triangle, haversine, sawtooth (positive- and 
negative-going ramps), positive and negative 
pulse 

Selection: Local via front panel keyboard. 
Remote via IEEE-488 bus interface 
Indication: Key LEDs 


Sinewave 
Frequency Range: 0.1 mHz...50 MHz 
Output Range: 0...20 Vpp 


Distortion 

THD: <0.35% (1 Hz< f <200 kHz, open circuit 
voltage: <12 Vpp range I, <1.2 Vpp range Il, 
<0.12 Vpp range III) 

Harmonics: <-37 dBc (200 kHz< f <10 MHz, 
open circuit voltage =10 mVpp) 

Spurious: <-40 dBc (2 MHz< f <50 MHz, open 
circuit voltage >100 mVpp, distance from carrier 
<15 kHz) 

<-50 dBc (0.1 mHz< f <2 MHz, open circuit 
voltage >100 mVpp, distance from carrier >15 
kHz) 


Haversine 

Frequency Range: 0.1 mHz...50 kHz 
Output Range: 0...10Vpp 
Distortion: <0.8% (output >10 mVpp) 


Squarewave 

Frequency Range: 0.1 mHz - 20 MHz 
Transition Times: 10 ns typically, <11.5 ns 
Duty Cycle: 50% 

Abberration: <2% +3 mV range Il; 

<2% +20 mV range | 


Triangle 

Frequency Range: 0.1 mHz - 200 kHz 
Output Range: 0 - 20 Vpp 
Temperature Coefficient: <0.1%/K 
Linearity: >99% 

Sawtooth (pos/neg ramps) 
Frequency Range: 0.1 mHz - 20 kHz 
Output Range: 0 - 10 Vpp 
Temperature Coefficient: <0.1%/K 
Flyback Time: <1 +s 

Linearity: <99% 

Pulse 

Frequency Range: 0.1 mHz...50 MHz 
Output Range: 1.0...10Vpp 

Rise/Fall Time: 3 ns (typically <4.5 ns) 
Aberration: <2% +40 mV 


Modulation 


Modes: AM int./ext., FM int./ext.,lin./log. sweep, 
gate int./ext., burst 

Internal modulation frequency programmable 
via keypad 

Resolution: Range | (0.01 - 0.99 kHz): 10 Hz 
Range II (1.0 - 9.9 kHz): 0.1 kHz 

Range Ill (10 - 200 kHz): 1.0 kHz 
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Internal AM 

Carrier Frequency: 0.1 mHz - 50 MHz carrier 
wave: all except pulses 

_ Modulation Frequency: 10 Hz...200 kHz 

_ Modulation Depth: 0 - 100% 

_ Resolution: 1% 

AM Envelope Distortion: <2% (m <98%); 
<1.5% (m <50%) 


External AM 
Modulation Frequency: 0 - 200 kHz 
AM Envelope Distortion: 1.5% (m <98%); 
1% (m <50%) 
Internal FM 
_ Carrier Frequency: >2 MHz 
_ Modulation Frequency: 10 Hz...200 kHz 
_ Deviation: 10 kHz...200 kHz 
_ Resolution: 1 kHz 
_ Modulation Distortion: <1% (f <30 MHz; 
_ Af $100 KHz; fm >200 Hz and <50 kHz) 


External FM 
| 


_ Carrier Frequency: >2 MHz 
Modulation Frequency: 10 Hz...200 kHz 
Deviation: 10 kHz...200 kHz 
_ Distortion: <1% 
| Sweep 
_ Carrier Wave: All waveforms 
| Sweep Functions: lin./log., up/down, single/ 
_ continuous, hold/release 
Range: 1 mHz...50 MHz phase-continuous, 
_ depending on waveform; independent setting of 
start and stop frequencies 
Sweep Time: 10 ms - 999s 
Resolution: Max. 0.01s (3 digits) 
Error:0.1ms_ - 


Internal Gate 

_ Non-phase-coherent signal keying 

_ Carrier Frequency: 0.1 mHz - 50 MHz (depend- 
_ ing on waveform): carrier wave: all except pulses 
Modulation Frequency: 10 Hz...200 kHz 
Duty Cycle: 50% 

External gate 

Modulation Frequency: 0...500 kHz; min. on/ 
| Off time 2 us 

_ Burst 

_ Carrier Frequency: <2 MHz (depending on 
_ Waveform) all carrier waveforms 

On and Off Cycles: 1...200 programmable 

_ Burst Functions: Single/continuous 

External Triggering: TTL positive edge; via 
_ modulation input 

_ Max. Frequency: 1 kHz 


Video Modulation (PM 5193V only) 

, Carrier Waveform: sine 

_ Carrier Frequency: <50 MHz 

_ Modulation Bandwidth (-1 dB): >8 MHz; car- 
rier frequency <45 MHz 

ie Modulation Signal: CVBS; amplitude: 
1 Vpp 

| Max. DC Offset: +5V 


i 
\ 
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Modulation Mode: Double sideband amplitude 
modulation (A3F), negative polarity 

RF Synchronizing Level: 100% 

Residual Level (white level): 11 +3%; related 
to RF synchronizing level 

Independent Linearity Error: <2% between 
black and white level 


Connector: BNC; “VIDEO IN” at rear of the in- 
strument 
Impedance: 75Q 


IEEE-488 Bus Remote Control 


Control Capability: All signal functions and 
characteristics 

Interface Functions: AH1, L4, RL1, SR1, SH1, 
T6 

Listener Address: Programmable via keyboard, 
indicated by LED display 

Address Range: 0...30 

Service Request: Error and single sweep end 
message 

Remote Lock-Out: Go-to local front panel key 
Device Identification and learn modes provided 
as standard 


10 MHz Output (PM 5193S only) 

Protection: Short-circuit proof, max. external 
voltage 10V 

Frequency: 10 MHz (squarewave) 

Level: Typ. 2 dBm >0 dBm 

Impedance: 50Q 


External Reference Input (PM 5193S only) 
Maximum Voltage: +5V 
Waveform: sine or square 
Frequency: 10 MHz N = 1, 2,3...10 for 

N synchronization purposes 
Lock-in Time: <2s 
Lock-In Range: +0.1% - a relative frequency 
offset of the reference frequency, results in the 
same relative offset of the output frequency 
Level: 0 - 20 dBm 
Impedance: 50Q 


General Specifications 


Miscellaneous 


Non-Volatile Memory: 1 memory location for 
last setting. 9 Memory locations for program- 
mable settings. 

Rear Connectors: Modulation output BNC; 
Sweep output BNC; Pen-lift output BNC; Clock 
output BNC; Modulation input BNC; Clock input 
BNC; IEEE-488 bus connector; Mains connector 


Operating Conditions 


Reference Temp.: +23°C +1°C 
Operating Temp.: +5°C...+40°C 
Storage Temp.: -20°C...+70°C 


Power Requirements 


Line Voltage: 100, 120, 220, 240V, tolerance 
+10% 


Line Frequency: 50 - 60 Hz, tolerance +5% 
Power Consumption: 105W 

Size: 105 mm H x 440 mm W x 430 mm _L. (4.1 
inHx17.3in Wx 15.6 inL).Rack mounting facility 
standard (2 units high) 

Weight: 10.5 kg (23 Ib) 

Included with instrument: Operating manual, 
programming card, rack mounting brackets 


Ordering Information 


Model January 1989 prices 


PM 5193M Programmable Synthesizer/ 
Function Generator ...............c0cc00 $4600 

PM 5193SM Programmable Synthesizer/ 
Function Generator with 10 MHz 


Reference: lnputyaiese.s6f kn cnsdvexteotecs 4895 
PM 5193VM Programmable Synthesizer 

/Function Generator with 

Video Modulation ..............::ccesceeeeee 5895 
Option 
Rear Panel Output .............::csssssseees consult 

factory 

Accessories (Also see page 485) 
PM 9581/01 50 Feed-through 

TLONIMAtONE SW) Fe eos oc ncxcanceeccstecess 65 
PM 9585/01 50Q Feed-through 

ON TIMI AMONR A Vie Sos. ccnsspsapns- 30 
PM 2295/05 IEEE-488 Cable .5m........ 150 
PM 2295/10 IEEE-488 Cable 1m......... 155 
PM 2295/20 IEEE-488 Cable 2m........ 170 
PM 2296/50 IEEE-488 to IEC-625 

AGaDIOn ene artes bacon, orhrss 70 
PM 2296/60 IEC-625 to IEEE-488 

HX e121 0) 2) tae ae: (Bae, Pec es ae eta 80 
PM 9051 BNC to 4 mm Banana 

AGA Clicseeeterreretrece tress rece es 9 
PM 21XX Modular GPIB 

Switching System ............0 see page 380 


PM 2122 50 © coaxial switch...... see page 382 

PM 223X Instrument Drivers 
SOftware,--swwrsere tesla. ee see page 376 

PM 2240 TestTeam Software .....see page 374 


Service & Support 


Warranty 

One-year product warranty. (See Page 470 
for further information on warranty terms and 
conditions.) 
Note: The above configurations meet North American 
power requirements. For other power options, see page 
491. 
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PM 5192 


«ap 


IEEE-488 


PM5132 programmable synthesizer /function generater 0.ImHz-20MHz 


pemaore 


PM 5192 


PM 5192 20 MHz Synthesizer/Function Generator 


The PM 5192 is a precision frequency source 
with the assurance of long-term stability and 
reproducibility. A crystal oscillator serves as a 
reference for the generated frequencies, ensur- 
ing that the PM 5192 will always continue to 
provide the selected frequency to a very high 
standard of accuracy. 

Setting error is negligible at <1 x 10-6, and the 
exceptionally low aging figure of <1 p.p.m/year 
makes the PM 5192’s accuracy a true reference 
standard for applications in R & D, production- 
line testing and quality control, and many other 
fields of engineering. 

The PM 5192’s frequency range extends from 
0.1 mHz to 20 MHz (actual range depends on se- 
lected waveform). Output voltages are continu- 
ously adjustable up to 20 Vpp, and can be 
expressed in Vpp, Vrms or dBm. 

Frequency resolution is a full 8 digits, a figure 
that represents only 1 Hz in 20 MHz, allowing full 
advantage to be taken of PM 5192’s very high 
precision, useful in the identification and meas- 
urement of phenomena occuring at precisely 
defined frequencies. 

A choice of five different waveforms covers 
almost all standard-function requirements, with 
sine, square wave, triangle and sawtooth (posi- 
tive- and negative-going). 

The PM 5192’s outstanding capabilities and 
precision are combined with an economic cost, 
making this instrument an attractive, general- 
purpose tool for a very wide range of different 
applications. 


Programmable Parameters 


Parameters like start and stop frequencies, 
amplitude and DC offset are easily and quickly 
programmed using the front panel keyboard. 
And for still more convenience and time saving, 
up to 10 complete front panel settings can be 
stored in non-volatile memory for instant recall 
whenever they are needed. 

Also provided is a valuable sweep function, 
with independently programmable sweep para- 
meters, allowing localization of areas of interest, 
followed by close examination of particular fre- 
quency bands of interest. 


Compatibility 

To increase versatility in use still further, the 
PM 5192 has full GPIB/IEEE-488* bus compati- 
bility. All functions are remotely selectable via 
the bus, while settings and status data can be 
transmitted to a remote controller and recalled 
whenever required. 

In this systems mode, large numbers of auto- 
matic measurements can be made continuously 
and with complete reproducibility, excellent for 
quality control applications. Manual setting 
changes can still be made using a push button- 
operated controller lock-out facility. IEEE-488 
addresses are set via the numeric keyboard, and 
can be displayed on the LED display. 


“The terms GPIB and IEEE-488 may be used 
interchangeably throughout this catalog. 


Waveform Selection 


The waveform keypad area allows selection of 
PM 5192’s 5 standard waveforms: sine, square 
wave, triangle and sawtooth (positive- and nega- 
tive-going). 

All buttons have an LED indicator to show at a 
glance which functions are selected, as well as to 
provide a warning of functions for which entries 
are incomplete. 


Waveform Output Levels 


Key Output Vpp 
ae PS. (open loop) 


Sine 
Square 


20 MHz 
20 MHz 
Triangle 200 kHz 
Positive 
sawtooth 
Negative 
sawtooth 


20 kHz 


20 kHz 


Precise Frequency Programming 


A frequency keypad area allows precise pro- 
gramming of frequency-related settings, includ- 
ing continuous wave frequencies, sweep start 
and stop frequencies, choice of Hz/kHz, and A 
freq. programmable for discrete frequency steps. 

These preset frequency steps can then be 
repeated manually in either direction using the 
step + or - buttons. 

Start and stop frequency values are pro- 
grammed via the numeric keyboard, where they 
are input using the enter button. The rub-out key 
in the numeric keypad allows values to be cor- 
rected before entry. The maximum frequency 
resolution is 0.1 mHz, and a total resolution of 8 
digits is always available. 


Sweep Modes 


The PM 5192 has several sweep capabilities 
for testing, in a broad range of applications such 
as Phase Lock Loops, Amplifiers, IF units, Filters 
etc. All sweep parameters are programmed via 
the keyboard, for example start frequency, stop 
frequency, sweep time, linear or logarithmic, and 
single or continuous sweep. There are 3 sweep 
modes — in each case, the output waveform is 
shown for single shot and continuous. 
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The PM 5192 can be programmed to have the 
start frequency higher than the stop frequency 
or vice versa. 


For single shots, when the stop frequency is 
reached, the output remains at the stop fre- 
quency with no flyback until the “single” key (t,) 
is pressed. The continuous sweep is the same as 
in sweep mode 1. 


t 


As the figures demonstrate, in this mode a 
complete sweep takes double the programmed 
sweep time. 

With these three sweep modes you have more 
than 20 sweep possibilities. Sweep range is from 
1 MHz to 20 MHz with times programmable 
between 10 ms...999s. 


Modulation Modes 


The PM 5192 has various modulation modes 
such as AM, FM, burst etc., including AM internal 
and AM external. 

In AM external mode the carrier can be modu- 
lated with a frequency between DC and 200 kHz. 
This DC coupled modulation input allows modu- 
lation of the carrier not only with a sinewave but 
also with a square wave, triangle or superposed 
sine. With a superposed sinewave (DC = -1.4V) 
you can generate Amplitude Modulation with 
suppressed carrier. 

The carrier can also be modulated with an 
external square wave, giving pulse modulation. 
On-off amplitude ratio is adjusted using the ex- 
ternal square wave. 


Output Level Setting 


Selection of output levels in Vpp, Vrms or dBm 
is by means of a special keypad, and the se- 
lected output voltage is shown on the 3-digit LED 
display. The step functions (A level) allows quick 


output-level changes in user defined steps. The 
nominal maximum outputs are waveform-de- 
pendent (see table). 

Signal outputs, including a TTL output, are 
short-circuit-proof and located on the front panel. 

Specially developed circuitry prevents any in- 
teraction between AC and DC settings within a 
+10V window. These settings are therefore inde- 
pendent of each other within this window. A 
warning is given by a flashing key LED if any 
combined AC + DC setting exceeds the maxi- 
mum preset output level. 


Store and Recall Functions 


The store and recall buttons allow up to 10 
complete front panel settings to be stored and 
recalled at any time. The last front panel setting 
is automatically stored under ‘0’, so that work can 
conveniently be resumed with the same settings 
in the next session. Up to nine additional settings 
can be stored in locations 1 - 9. Settings are 
stored in a non-volatile memory with battery 
back-up, providing assured storage over an 
extended period. 


GPIB/IEEE-488 Address Setting 


Setting of an IEEE-488 system address can be 
done locally, via the front panel. With the PM 5192, 
all that is necessary is to activate the ‘address’ 
key. The current address is then displayed, and 
a new address can be programmed if required. 


Learn and Identification Modes 


Learn and identification modes facilitate pro- 
gramming in system environments. In Learn 
mode, instruction strings for front panel settings 
can be up-loaded to a controller for later recall, 
avoiding the need for manual re-programming. 
In Identification mode, the PM 5192 responds to 
controller identification requests with its type 
number and software version. Rack-mounting 
fittings are supplied as standard, further increas- 
ing versatility in system environments. 


Rear Panel Connection Facilities 


A number of additional connection facilities are 
provided on the rear panel of PM 5192: 


Inputs 

Ext clock: PM 5192S can lock on to external 
reference signals (10 MHz) which are applied to 
this BNC connector. 

The PM 5192 can lock on to external reference 
signals from other PM 5191/2/3 generators (8.6 
MHz). 

Modulation: External frequencies applied to this 
BNC connector can modulate the carrier in any of 
PM 5192’s modulation modes (AM, FM, gating), 
or can be used for trigger purposes. 


Outputs 

Int. clock: The reference frequency (10 MHz or 
8.6 MHz) is available at the int. clock connector. 
This frequency can be used for synchronization 
purposes. 

Modulation: The signal output from PM 5192’s 
programmable modulation frequency source is 


available on this socket for triggering purposes. 
Penlift + Sweep: These two signals enable 
PM 5192 to be connected directly to an X-Y 
recorder, for example for plotting the frequency 
response characteristics of filters. 

IEEE-488 Connector: For direct connection of 
PM 5192 into IEEE-488-bus-oriented measur- 
ing systems. The shielded IEEE-488 connector 
provides optimal security against disturbance of 
IEEE-488 data. 


Specifications 


Technical Specifications 


Frequency Characteristics 


Nominal Range: 0.1 mHz - 20 MHz 
Operational Range: 

Sinewave 20 MHz; 

Squarewave 20 MHz; 

Triangle 200 kHz; 

Positive sawtooth 20 kHz; 

Negative sawtooth 20 kHz 

Setting: Local via front-panel keyboard. Re- 
mote via IEEE-488 bus interface +/- stepping 
function with programmable step width 
Resolution: 8 digits; >0.1 mHz 

Display: 8-digit LED display, Hz/kHz dimension 
LEDs 

Setting Error: <1 x 10° 

Frequency Jitter: <0.01% <500 Hz f =>2 MHz LF 
bandwidth 10 Hz - 20 kHz 

Temperature Coefficient: <0.2 p.p.m./K 
Aging: <1 p.p.m. per year 

Drift: <0.3 p.p.m. in 7h 

Synchronization: 2 (or more) PM 5192 genera- 
tors can be synchronized by rear socket connec- 
tion 


Output Characteristics 


Main Output 

Connector: BNC socket on front or rear panel 
Impedance: Z, +500 

Load Capability: Short-circuit proof 

Max. External Voltage: +12 Vpp (<3 min.) 


AC Voltage 

Independent of DC settings within +10V window 
Ranges: | 2.1 - 20 Vpp open-circuit voltage; 

11 0.21 - 2.00V open-circuit voltage; 

Ill 0 - 0.200V open-circuit voltage 
Resolutions: Range | 0.1V; 

Range II 0.01V; 

Range III 0.001V 

Setting: Remote or local +/- stepping 
Programmable step width 

Alternative Settings: Vrms, dBm 

Basic Setting Error: +2% (1 Hz - 200 kHz), 
range >2.1V 


DC Voltage 

Independent of AC setting within +10V window 
Range: +/- 10V open-circuit voltage 
Resolution: 0.1V 

Error: +2% of setting 

Offset: <0.03V (Vac <2V); <0.08V (Vac >2V) 
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Setting: Remote or local; +/- stepping function. 
Programmable step width 


TTL Output 

Connector: BNC socket on front panel 
Fan-Out: <5 TTL inputs 

Level: 0/>3.5V 


Waveforms 


Standard Functions: Sinewave, squarewave, 
triangle, sawtooth (positive- and negative-going 
ramps) 

Selection: Local via front panel keyboard. 
Remote via IEEE-488 bus interface 
Indication: Key LEDs 


Sinewave 
Frequency Range: 0.1 mHz...20 MHz 
Output Range: 0...20 Vpp 


Distortion 

THD: <0.35% (1 Hz< f <200 kHz, open circuit 
voltage <12 Vpp range I, <1.2 Vpp range Il, 
<0.12 Vpp range Ill) 

Harmonics: <-37 dBc (200 kHz< f <10 MHz, 
open circuit voltage =>10 mVpp) 

Spurious: <-40 dBc (2 MHz< f <20 MHz, open 
circuit voltage =>100 mVpp, distance from carrier 
>15 kHz); <-50 dBc (0.1 mHz< f <2 MHz, open 
circuit voltage =>100 mVpp, distance from carrier 
>15 kHz) 


Squarewave 

Frequency Range: 0.1 mHz - 20 MHz 
Transition Times: 10 ns typical, <11.5 ns 
Duty Cycle: 50% 

Abberration: <2% +3 mV range Il; <2% +20 mV 
range | 


Triangle 

Frequency Range: 0.1 mHz - 200 kHz 
Output Range: 0 - 20 Vpp 
Temperature Coefficient: <0.1%/K 
Linearity: >99% 

Sawtooth (pos/neg ramps) 
Frequency Range: 0.1 mHz - 20 kHz 
Output Range: 0 - 10 Vpp 
Temperature Coefficient: <0.1%/K 
Flyback Time: <1 us 

Linearity: >99% 


Modulation 


Modes: AM int./ext., FM int./ext.,lin./log. sweep, 
gate int./ext. Internal modulation frequency 1 
kHz programmable via keypad 


Internal AM 

Carrier Frequency: 0.1 mHz - 20 MHz 
Modulation Frequency: 1 kHz 
Modulation Depth: 0 - 100% 
Resolution: 1% 

AM Envelope Distortion: <2% (m <98%); 
<1% (m <50%) 

External AM 

Modulation Frequency: 0 - 200 kHz 

AM Envelope Distortion: 1.5% (m <98%); 
0.7% (m <50%) 

Imp of Mod Source: <50Q 


Internal FM 
Carrier Frequency: >2 MHz 


Modulation Frequency: 1 kHz 
Deviation: 10 kHz - 200 kHz 

Resolution: 1 kHz 

Modulation Distortion: <1% Af <100 kHz 


External FM 

Carrier Frequency: >2 MHz 

Modulation Frequency: 10 Hz - 200 kHz 
Deviation: 10 kHz - 200 kHz 

Distortion: <1% 

Imp of Mod Source: <50Q 


Sweep 

Carrier Wave: All waveforms 

Sweep Functions: lin./log., up/down, single/ 
continuous, hold/release, triggered 

Range: 1 mHz - 20 MHz phase-continuous, 
depending on waveform; independent setting of 
start and stop frequencies 

Sweep Time: 10 ms - 999s 

Resolution: Max. 0.01s 

Error: 0.1 ms 


Internal Gate 

Non-phase-coherent signal keying 

Carrier Frequency: 0.1 mHz - 20 MHz (depend- 
ing on waveform) 

Modulation Frequency: 1 kHz 

Duty Cycle: 50% 


External gate 
Modulation Frequency: 0 - 500 kHz; min. on/ 
off time 2 us 


10 MHz Output (PM 5192S only) 

Protection: Short-circuit proof, max. external 
voltage 10V 

Frequency: 10 MHz (squarewave) 

Level: Typ. 2 dBm >0 dBM 

Impedance: 500Q 


External Reference Input (PM 5192S only) 
Maximum Voltage: +5V 
Waveform: sine or square 
Frequency: 10 MHz N= 1,2,3,...10 for 

N synchronization purposes 
Lock-In Time: <2s 
Lock-In Range: +0.1% - a relative frequency 
offset of the reference frequency, results in the 
same relative offset of the output frequency 
Level: 0 - 20 dBM 
Impedance: 50Q 


IEEE-488 Bus Remote Control 


Control Capability: All signal functions and 
characteristics 

Interface Functions: AH1,L4, RL1, SR1,SH1, T6 
Listener Address: Decimal programmable via 
keyboard, indicated by LED display 

Address Range: 0 - 30 

Service Request: Error and single sweep end 
message 

Remote Lock-Out: Go-to local front panel key 
Device Identification and learn modes provided 
as standard 


General Specifications 


Non-Volatile Memory: 1 memory location for 
current setting, 9 memory locations for program- 
mable setting 


Rear Connectors: Modulation output BNC; 
Sweep output BNC; Pen-lift output BNC; Clock 
output BNC; Modulation input BNC; Clock input 


_BNC; IEEE-488 bus connector; Line connector 


Operating Conditions 


Reference Temp.: +23°C +1°C 
Operating Temp.: +5°C...+40°C 
Storage Temp.: -20°C...+70°C 


Power Requirements 


Line Voltage: 100, 120, 220, 240V, tolerance 
+10% 

Line Frequency: 50 - 60 Hz, tolerance +5% 
Power Consumption: 100W 

Size: 105 mm H x 440 mm W x 430 mm L. (4.1 
in H x 17.3 in W x 16.9 in L) 

Rack mounting facility standard (2 units high) 
Weight: 10.5 kg (23 Ib) 

Included with instrument: Operating manual, 
power cord, rackmount brackets, programming 
card. 


Ordering Information 


Model 
PM 5192M Programmable 


January 1989 prices 


Synthesizer/Function Generator...... $4000 
PM 5192SM Programmable 

Synthesizer/Function Generator 

with 10 MHz Reference Input .......... 4295 


Option 


Rear Panel Output ................ Consult factory 


Accessories (Also see page 485) 
PM 9581/01 50Q Feed-Through 


herminationsoW -......-.cecemeeeeeeees 65 
PM 9585/01 50 Feed-Through 

Termination WW <:...c..:.cc.ceeeeeneens 30 
System 21 Modular GPIB Switching 

System ae eee See page 380 
PM 2122/01 50Q Coaxial Switch ........ 680 
PM 2230 Series Instrument Driver 

SOnWaAle soisccc.sccseckcacss see 575 
PM 2240/001 TestTeam Software ...... 600 
PM 2295/05 IEEE Cable 0.5m ............ 150 
PM 2295/10 IEEE Cable 1m............... 155 
PM 2295/20 IEEE Cable 2m ............... 170 
PM 2296/50 IEEE-488 to IEC-625 

Adapter... ee 70 
PM 2296/60 IEC-625 to IEEE-488 

Adapter .i.n. iiic..cctescteesressecte een 80 
PM 9051 BNC to 4 mm Banana 

Adapter ricci scree eed 9 


Service & Support 


One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 

Note: The above configurations meet North American 
power requirements. For other power options, see 
Introduction Section, page 491. 
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The PM 5191 is a precision frequency source 
with the assurance of long term stability and 
reproducibility. A crystal oscillator serves as a 


_treference for the generated frequencies, ensur- 


ing the PM 5191 will always continue to provide 
the selected frequency to a very high standard of 
accuracy. Distortion is typically a low 0.35% from 
1 Hz to 200 kHz. The PM 5191 also offers 
excellent phase noise of -80 dBc/Hz. Setting 
error is negligible at <1 x 10° and the low aging 
figure of <1 ppm/year makes the PM 5191's 
accuracy a true reference standard for applica- 
tions in R & D, production line testing and quality 
control, and many other fields of engineering. 
The PM 5191’s frequency range extends from 
0.1 mHz to 2.147 MHz (actual range depends on 
selected wave- form). Output voltages are pro- 
grammable up to 30V pp and can be expressed 
in Vpp, Vrms or dBm. 

Frequency resolution is a full 8 digits, with a 
maximum resolution of 0.1 mHz allowing full 
advantage to be taken of PM 5191’s very high 
precision, useful in the identification and mea- 
surement of phenomena occuring at precisely 
defined frequencies. 

A choice of five different waveforms covers 
almost all standard function requirements, with 
sine, square wave, triangle and sawtooth (posi- 
tive and negative going). The PM 5191’s out- 
stand- ing capabilities and precision are com- 
bined with an economic cost, making this instru- 
ment an attractive, general purpose tool for a 


_ very wide range of different applications. 


Auto-Store 


All parameters like frequency, amplitude and 
DC offset are easily and quickly entered using 
the front-panel keyboard. Also the current 
setting is stored in non-volatile memory, and can 
be used again after switching on the instru- 
ment. 


GPIB/IEEE-488 Compatibility 


The PM 5191 has full GPIB/IEEE-4887/IEC- 
625 bus compatibility. All functions are remotely 
selec- table via the bus, while settings and status 
data can be transmitted to a remote controller 
and recalled whenever required. 

In this system mode, large numbers of auto- 
matic measurements can be made continuously 
and with complete reproducibility, for excellence 
in quality control applications. IEEE-488 
addresses are set via the numeric keyboard, and 
can be displayed on the 3-digit LED display. 


Waveform Selection 


The waveform keyboard area allows selec- 
tion of PM 5191's 5 standard waveforms: sine, 
square wave, triangle and sawtooth (positive 
and negative going). 

All buttons have an LED indicator to show ata 
glance which function is selected, as well as to 
provide a warning of functions for which entries 
are incomplete. 


PM 5191 
«ap 


IEEE-488 


Waveform Output Levels 


Key Waveform Output Vpp 
symbol pat (open loop) 


2.147 MHz 
2.147 MHz 
200 kHz 


20 kHz 


20 kHz 


Precise Frequency Programming 


A frequency keypad area allows precise 
programming of frequency-related settings, 
choice of dimension (Hz/kHz) and frequency 
programmable widths for discrete frequency 
steps. User defined frequency steps can be 
repeated manually in either direction using the 
step + or - buttons. Frequency values are pro- 
grammed via the numeric keyboard, using the 
ENTER button. The RUB-OUT key on the 
numeric keypad allows values to be corrected 
before entry. 


Modulation Modes 


The PM 5191 has various modulation modes 
such as AM, FM, burst etc., including AM internal 
and AM external. 


In AM external mode the carrier can be modu- 
lated with a frequency between DC and 200 kHz. 
This DC coupled modulation input allows modu- 
lation of the carrier not only with a sinewave but 
also with a square wave, triangle or superposed 
sine. With a superposed sinewave (DC = -1.4V) 
you can generate Amplitude Modulation with 
suppressed carrier. 


The carrier can also be modulated with an 
external square wave, giving pulse modulation. 
On-off amplitude ratio is adjusted using the ex- 
ternal square wave. 


*The terms GPIB and IEEE-488 may be used 
interchangeably throughout this catalog 
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Output Level Setting 


Selection of output levels in Vpp, Vrms or dBm 
is by means of the keypad, and the selected 
output voltage is shown on the 3-digit LED dis- 
play. The step functions (A level) allow quick out- 
put-level changes in presettable steps. The 
nominal maximum outputs are waveform-de- 
pendent (see table). 

Signal outputs, including TTL output, are short- 
circuit-proof and located on the front panel. 

Specially developed circuitry prevents any 
interaction between AC and DC settings within a 
+30V window. These settings may therefore be 
independently programmed. A warning is given 
by a flashing key LED if any combined AC and 
DC setting exceeds the +30V window. 


IEEE-488 Address Setting 


Setting of an IEEE-488 system address can 
be done locally, via the front panel. With PM 5191, 
all that is necessary is to activate the ‘address’ 
key. The.current address is then displayed, and 
a new address can be programmed if required. 


Learn and Identification Modes 


Learn and identification modes facilitate pro- 
gramming in system environments. In Learn 
mode, instruction strings for front panel settings 
can be up-loaded to a controller for later recall. 

In identification mode, PM 5191 responds to 
controller identification requests with its type 
number and software version. Rack mounting 
-hardware is supplied, increasing versatility in 
system environments. 


Rear Panel Connection Facilities 


A number of additional connection facilities 
are provided on the rear panel of PM 5191: 
Inputs: 

Ext. clock: PM 5191SM can lock onto external 
reference signals (10 MHz) applied to the BNC 
connector. The PM 5191M can lock onto exter- 
nal reference signal from other PM 5191/2/3 
generators (8.6 MHz) 

Modulation: External frequencies can modulate 
the carrier (AM). 

Outputs: 

Int. clock: The reference frequency of (10 MHz 
or 8.6 MHz) is available at the int. clock connec- 
tor. This frequency can be used for synchroniza- 
tion purposes, for example with other generators 
PM 5193 and/or PM 5192. 

Modulation: The signal output from PM 5191’s 
internal modulation frequency source is avail- 
able at this socket for triggering purposes. 
IEEE-488 connector: For direct connection of 
PM 5191 into IEEE-488 bus-oriented measur- 
ing systems. The shielded IEEE-488 connector 
provides optimal security against disturbance of 
IEEE data. 


Specifications 


Technical Specifications 


Frequency Characteristics 


Nominal Range: 0.1 mHz - 2 MHz 
Operational Range: Sinewave 2.147 MHz; 
Squarewave 2.147 MHz; 

Triangle 200 kHz; 

Positive sawtooth 20 kHz; 

Negative sawtooth 20 kHz 

Setting: Local via front-panel keyboard. 
Remote via IEEE bus interface +/- stepping 
function with programmable step width 
Resolution: 8 digits; <0.1 mHz 

Display: 8-digit LED display, Hz/kHz dimen- 
sion LEDs 

Setting Error: <1 x 10° 

Temperature Coefficient: <0.2 p.p.m./K 
Aging: <1 p.p.m. per year 

Drift: <0.3 p.p.m. in 7h 

Phase Jitter RMS: <3 mRAD 

Phase Noise: < - 80 dBc/Hz (1 kHz from carrier) 


Output Characteristics 


Main Output 

Connector: BNC socket on front or rear panel 
Impedance: Z, = 50Q 

Load Capability: Short-circuit proof 

Max. External Voltage: +15 Vpp (<3 min.) 

AC Voltage 

Independent of DC settings within +15V win- 
dow 

Ranges: | 3.1 - 30 Vpp; 

110.31 - 3.00V; 

Ill 0 - 0.300V 


Resolutions Ranges: | 0.1V; 
Range II 0.01V; 
Range III 0.001V 


_ Setting: Remote or local +/- stepping 


Programmable step width 

Basic Setting Error: +2.5% (1 Hz - 200 kHz) 
(0.31 - 3.00v) 

DC Voltage 

Independent of AC setting within +15V window 
Range: +/- 10V open-circuit voltage 
Resolution: 0.1V 

Error: +2% of setting +40 mV 

Setting: Remote or local; +/- stepping function. 
Programmable step width 


TTL Output 

Connector: BNC socket on front panel 
Fan-Out: <5 TTL inputs 

Level: 0/5V 


Waveforms 


Standard Functions: Sinewave, squarewave, 
triangle, sawtooth (positive- and negative- going 
ramps) 

Selection: Local via front panel keyboard. Re- 
mote via IEEE bus interface 

Indication: Key LEDs 


Sinewave 

Frequency Range: 0.1 mHz...2.147 MHz 
Output Range: 0...30 Vpp 

Distortion 

THD: <0.35% (1 Hz< f <200 kHz, open circuit 
voltage <10 mVpp) 

Harmonics: <-35 dBc (200 kHz<f <2. 147 MHz, 
open circuit voltage >10 mVpp) 

Spurious: <-40 dBc (0.1 mHz< f <2.147 MHz, 
open circuit voltage <31 mVpp, distance from 
carrier <15 kHz) 


Squarewave 

Frequency Range: 0.1 mHz - 2.147 MHz 
Transition Times: <35 ns 

Duty Cycle: 50% 

Output Range: 0-30 pp 

Abberration: <2% +3 mV range Il; 

<2% +20 mV range | 


Triangle 

Frequency Range: 0.1 mHz - 200 kHz 
Output Range: 0 - 30 Vpp 
Temperature Coefficient: <0.1%/K 
Linearity: <99% 

Sawtooth (pos/neg ramps) 
Frequency Range: 0.1 mHz - 20 kHz 
Output Range: 0 - 15 Vpp 
Temperature Coefficient: <0.1%/K 
Flyback Time: <1 us 

Linearity: <99% 


Modulation 


Internal AM 

Carrier Frequency: 0.1 mHz - 2 MHz 
Modulation Frequency: 1 kHz 

Modulation Depth: (30 +2)% 

Modulation Distortion: <0.6% (sinewave mod- 
ulation) 
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Modulation Output: 0.3 Veff +3% 

External AM 

Modulation Frequency: 0 - 200 kHz 
Modulation Distortion: <1.5% (depth <98%) 
<0.7% (depth <50%) 

10 MHz Output (PM 5191S only) 
Protection: Short-circuit proof, max. external 
voltage 10V 

Frequency: 10 MHz (squarewave) 

Level: Typ. 2 dBm >0 dBM 

Impedance: 50Q 


External Reference Input (PM 5191S only) 
Maximum Voltage: +5V 
Waveform: sine or square 
Frequency: 10 MHz N + 1,2,3...10 for 

N synchronization purposes 
Lock-In Time: <2s 
Lock-In Range: +0.1% - a relative frequency 
offset of the reference frequency, results in the 
same relative offset of the output frequency 
Level: 0 - 20 dBM 
Impedance: 50Q 


IEEE-488 Bus Remote Control 


Control Capability: All signal functions and 
characteristics 

Interface Functions: AH1, L4, RL1, SR1, SH1, 
T6 

Listener Address: Decimal programmable via 
keyboard, indicated by LED display 

Address Range: 0 - 30 

Service Request: Error message 

Remote Lock-Out: Go-to local front panel key 
Device Identification and learn modes provided 
as standard 
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General Specifications 


Miscellaneous 


Non-Volatile Memory: 1 memory location for 
current setting 

Rear Connectors: Modulation output BNC; Clock 
output BNC; Modulation input BNC; Clock input 
BNC; IEEE bus connector; Mains — connector 


Operating Conditions 


Reference Temp.: 23°C +1°C 
Operating Temp.: 5°C...40°C 
Storage Temp.: -20°C...+70°C 


Power Requirements 


Line Voltage: 100, 120, 220, 240V, tolerance 
+10% 

Line Frequency: 50 - 60 Hz, tolerance +5% 
Power Consumption: 100W 

Size: 105 mm H x 440 mm W x 430 mm L. (4.1 
in H x 17.3 in W x 16.9 in L) 

Rack mounting facility standard (2 units high) 
Weight: 10 kg (22 Ib) 

Included: Operator's manual, 
rackmounting ears. 


Ordering Information 


Model January 1989 prices 


PM 5191M Programmable Synthesizer 
function) Generator 4 52 fescee<ssc-c0l-cesse0es $ 

PM 5191SM Programmable Synthesizer/ 
function generator with 10 MHz 
FOLErENCEVINDUL Le eeececcnesene see 


line cord, 


Option 


Rear PanelOutput cases caeeccrsesseceeee Consult 


Factory 


Accessories (Also see page 485) 
PM 9581/01 502 feed-through 


erminatlonwaVVieee apa eee ee 65 
PM 9585/01 50Q feed-through 

SE KMiMatlOniml Viens. eee es 30 
System 21 Modular GPIB Switching 

Systompree...0... eee See page 380 
PM 2122/01 50Q Coaxial Switch ........... $680 
PM 2230 Series Instrument Drivers 

Software ve one. 00 a en Sere ee 575 
PM 2240/001 TestTeam Software ......... 600 
PM 2295/05 IEEE Cable 0.5m............... 150 
PM 2295/10 IEEE Cable 1m.................. 155 
PM 2295/20 IEEE Cable 2m.................. 170 
PM 2296/50 Bus Adapter, GPIB/IEEE 

tO HEC eee ee ire A oe ieee 70 
PM 2296/60 Bus Adapter IEC to 

GRIB/ EE Eee cence eee eee 80 
PM 9051 BNC to 4 mm Banana 

Ad apie wer artriets: 1 cscs earn toads 9 


Service & Support 


Warranty 

One-year product warranty. (See Page 470 
for further information on warranty terms and 
conditions.) 

Note: The above configurations meet North American 
power requirements. For other power options, see 
Introduction Section, page 491. 
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- PMSI90 LF synthesizer tmbHx-2MHx 


g Sine, triangle, square waveforms 
0.001 Hz...2.147 MHz frequency range 


PHILIPS 


Max 20 Vp-p output and separate TTL output 
Extremely accurate frequency setting to within +1 x 10° 


External AM facility 
Very high short- and long-term stability 
Fast feather-touch parameter selection 


This microprocessor-based synthesizer in- 
cludes many unique features that lift it into a 
special class of medium-priced signal sources 
for most professional applications, including 
instrument calibration. Typical design criteria 
include +1 x 10°° frequency setting error and an 
ageing characteristic of <1.5 x 10°°/year, which 
clearly underwrites the inherently high accuracy 
and stability of this instrument. 

It will thus be of interest to design or research 
laboratories seeking such a highly accurate, 
stable signal source in the range 0.001 Hz to 
2.147 MHz for both routine bench use and inclu- 
sion in automatic test systems. Its high-grade, 
virtually zero-error performance, plus simplicity 
and speed of operation make it equally attractive 
for use in advanced educational programs. 

The output frequency of the crystal controlled 
oscillator is shown on a bright 6-digit LED display 
together with the AC (2 digits) and DC (2 digits) 
outputs. DC polarity is also displayed. 


In addition, the preselected waveforms and 
external amplitude modulation characteristics 
are indicated on this panel. 

The user has a choice of sine, square and 
triangle waveform outputs which are available 
from a 50Q front panel socket (BNC connector). 

In addition, there is an adjacent TTL socket. 
External amplitude modulation signals, from 
0...<90% modulation depth can be connected 
via a rear input socket. 

Avery clear, simply designed front panel makes 
operation extremely easy. Fast selection of the 
desired parameters is assured by ‘feather-touch’ 
input push buttons. 

Maximum AC output, for all waveforms is 19.9 
Vpp. A DC offset voltage of up to 9.9V max., is 
available for setting this output to the desired DC 
level, up to 19.9V total amplitude. Voltage levels 
can be set in minimum increments of 1 mV. 
“The terms GPIB and IEEE-488 may be used 
interchangeably throughout this catalog. 


All functions are fully remotely controllable via 
the built-in IEC-bus interface, enabling the unit to 
be used within an automatic testing system, if 


desired, (no modifications or extra accessories 


are needed). The PM 2296/60 adapter allows 
the PM 5190X to also be used in GPIB/IEEE- 
488* systems. This facility is further enhanced 
by the high switching speeds resulting from a 
direct digital signal synthesis technique. 

All these comprehensive facilities are con- 
tained in a very compact, portable package. 

Typical applications in an automated system 
include, for example: 

° Accurate testing of audio filters when check- 
ing bandpass curves. 

® Asa standard, when checking servo motor 
speed control systems or for audio/video 
tape stress testing; etc. 

Also, when employed as a signal source for 
calibrating instruments (e.g. frequency meters) 
its highly accurate and stable output signal may 
be used. 


Technical Specifications 
Frequency and Characteristics 


Nominal Range: 1 mHz...2.147 MHz 
Measuring Range: 1 mHz...2.147 MHz for sine 
and square wave; 

1 mHz...<100 kHz for triangle wave 


Setting 

Local: Via front panel keyboard 
Remote: Via IEC bus interface 
Display: 6-digit 7-segment LED display; 
6 decimal points; 

2 LEDs for dimension Hz, kHz 

Setting Error: +1 x 10° at 23°C 
Temperature Coefficient: <1 x 10°/K 
Ageing: <1.5 x 10° per year 


Waveforms 


Sine wave 

Square wave 

Triangle wave 

All time-symmetrical 

All with or without DC offset 
DC voltage without AC 


Selection 

Local: Via front panel keyboard 

Remote: Via IEC bus interface 

Indication: LEDs for the selected waveforms 


Sine Wave 


Total Harmonic Distortion: <0.4% (1 mHz... 50 
kHz); 

<1.5% (50 kHz...2.147 MHz) 

Non-Harmonic Components at Max. 
Amplitude: <-46 dB 

Phase Noise: <-50 dB within 30 kHz bands, 


centered to the output frequency; (frequencies — 


<50 kHz) 
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Square Wave 

Rise Time, Fall Time: <50 ns 
Duty Cycle: 50% 

Tilt: <3% (f <100 kHz) 
Overshoot: <3% 

Duty Cycle: 50% 

Tolerance: <0.5% (f + 1 kHz) 


Triangle Wave 


Frequency Range: 1 mHz...<100 kHz 
Linearity: <99% for frequencies <10 kHz 


Modulation 


Mode: Amplitude modulation, external 
Indication: LED 


_ Carrier: Sinusoidal and triangular waveform fre- 


quency <10 Hz 

Modulation Frequency: DC...20 kHz 
Modulation Coefficient: 0.1V per 10% AM 
Modulation Depth: 0...90% 

Connector: BNC socket AM EXT (rear side) 
Input Impedance: 20 kQ 

Max. External Voltage: +30V 

Reference Potential: External contact of BNC 
socket 


Output Characteristics 


Connector: BNC socket (front side) 
Impedance: 500 +2% 

Short-Circuit Proof: Yes 

Max. External Voltage: +15V 

Reference Potential: External contact of BNC 


| socket 


AC Voltage 


Range: 19.9 VACp-p open circuit 
Sub-Ranges: 

| .000...0.199 VAC 

Il 0.00...1.99 VAC 


— ‘M00.0...19.9 VAC 


Setting 

Local: Via front panel keyboard 

Remote: Via IEC bus interface 

Display: 2 digit, 7-segment LED 

Setting Error: 3% for settings 2.0V <AC <19.9V 
for frequencies <100 kHz 

Temperature Coefficient: 0.1%/K 


DC Offset Voltage 


Range: 0...9.9 VDC 
Sub-Ranges: 

| .000...0.099 VDC 
Il 0.00...0.99 VDC 


_ I100.0...09.9 VDC 


| 


Sub-Range Selection: Determined by sub- 


 fange setting 


Mimimum Increments: 

1 mV in sub-range | 

10 mV in sub-range II 

100 mV in sub-range III 

Polarity: Positive or negative selectable via 
keyboard 


Setting 

Local: Via front panel keyboard 

Remote: Via IEC bus interface 

Display: 2-digit, 7-segment LED, decimal point, 
position determined by AC decimal point setting 
Setting Error: 4% (10%...100% of each sub- 
range) 

Temperature Coefficient: <0.1%/K 

(10%... 100% of each subrange) 

Max. DC Voltage Setting: Depending on AC 
voltage setting: DC indication 1100 - (AC indica- 
tion)/2; decimal points ignored 


TTL Output 


Connector: BNC socket TTL OUT 
Duty Cycle: 50% 

Fan Out: 210 

Level: Standard TTL-level 


Out-of-Range Indication 


Display flashes if, 

- frequency setting <2147 kHz 

- frequency setting >100 kHz for triangle 

- frequency resolution <1 mHz 

- DC voltage exceeds in max AC voltage setting 


Remote Conirol 


Conformity: |EC-625: interface system of pro- 
grammable measuring apparatus 

Interface: Built-in IEC bus interface 

Remote State Indication: Front panel LED 
Programmable Parameters: 

- frequency 

- AC voltage 

- DC voltage 

- wave form 


Automatic measuring and plotting of frequency response is made easier using the PM 5190X. 


Response Time: 

- 4 ms for waveform 

- 10 ms for AC voltage 
- 7 ms for frequency 

- 12 ms for DC voltage 


IEEE/IEC Interface Data 

An IEC-625 interface is supplied, being built into 
the instrument, with rear access 

Connector: 25-pole IEC standard connector 
Interface Functions: 

AH1 = Acceptor handshake 

L2 No additional functions possible 

RL2 Remote/local total capability 

Code: ISO 7-bit code 

Connector: 25-pole standard interface con- 
nector (rear side) 

Max. External Voltage: -0.5...+5.5V, standard 
TTL level 

Reference Potential: Measuring earth 
Connector Housing: Connected to protective 
conductor 

General Specifications 


Power Requirements 


Voltage: 110, 120, 220, 238V +10% 
Power Consumption: 47W 
Frequency: 50/60 Hz 


Operating Conditions 


Reference Value: +23°C +1°C 

Nominal Range: +5°C...+40°C 

Limits for Storage and Transportation: 
-40°C...+70°C 

Size: 310 mm W x 140 mm H x 365 mm L (12.5 
in W x 5.5 in H x 14.5 in L) 

Weight: 6 kg (13.2 Ib) 

Included with instrument: Instruction manual, 
attached line cord 
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Function Generators 
PM 5190X a 


PROGRAMMING EXAMPLE Model. 
F 1.25 -A 10.0. D)..05 Wt EXT PM 5190XM 2 MHz Synthesizer .......... 
C—____. “end of text”; character no. 3 of ASCII code 
sine wave 5 bt a 
Wace oraueen Accessories (Also see page 485) 
DC value (0.5V) PM 9075 Coaxial Cable BNC BNC ...... 
Re Cates dan na PM 9560 19-in Rackmount Adapter ..... 
AC voltage identification PM 2122/01 50Q Coaxial Switch.......... 
frequency value (1.25kHz) PM 2240/001 TestTeam Software........ 
frequency identification PM 2296/60 IEC-625/IEEE-488 
Adapter... oo... .ccetsaseneete ste ena 
System 21 Modular GPIB Switching ii 
SySt@M acess cee eee See pg 0 
Service & Support | a 
Warranty a 


Se 

One-year product warranty. (See Page 470. 
for further information on warranty terms and 
conditions.) re 
Note: The above configurations meet North American 
power requirements. For other power options, see 

Introduction Section, page 491 
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PM5134 functiongenerator ImHz-20MHz 


Sine, square, triangle, pulse 
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FREQUE! NEY ATTENUATION 


ee 


WAVE FORM 
oes 


DUTY CYL: 


@ 
2 a 


AMPLITUDE 


PM 5134 


0.001 Hz...20 MHz frequency range in 7 sub-ranges 


20 Vp-p output and separate TTL output 


Normal or high accuracy crystal controlled operation 
Internal or external sweep and AM/FM modulation facilities 
Burst and single-cycle with variable start phase 

Stepped and variable attenuation over 60 dB range 


The PM 5134 is an easy-to-use, yet extremely 
sophisticated function generator embodying an 
unusually wide range of facilities in a single 
instrument. 

It will produce sine, square and triangle wave- 
forms as well as positive and negative pulses 
and DC. The duty cycle is variable between 10% 
and 90%. 

The wide, 1 mHz to 20 MHz frequency range 
is divided into 10 sub-ranges, which are selected 
by means of a rotary switch with an overriding 
coarse/fine adjustment. This fine adjustment, 
combined with the 3-digit LED display, gives an 
immediate, highly accurate readout of the 
selected frequency. Setting-up procedures are 
thus very much simplified compared with the tra- 
ditional dial setting and any human errors (e.g. 
parallax) are eliminated. 

In addition, the 3-digit display can be used 
to monitor the open-circuit output voltage by 


depressing a push-button. Also, when used in 
the sweep mode, the start, stop and run fre- 
quencies are indicated by separate LEDs. More- 
over, an error warning lamp automatically indi- 
cates any incompatible set-up conditions. 

The high, nominal accuracy (see technical 
specification) of +2% +1 digit, can be further 
improved to +5 x 10° by operating the instru- 
ment in the crystal-controlled mode. This facility 
is useful, for example, for identical repetitive 
measurements requiring high accuracy, or for 
narrow band filter tests. The crystal AM mode 
offers a stable carrier wave. One particular appli- 
cation is when using a 10.7 MHz carrier 
frequency to check that the discriminator section 
of a radio receiver is suppressing the AM 
waveform. 

The continuously variable 20 Vp-p max. 
output (10 Vp-p pulses) is available at the front- 
panel mounted socket; there is a push-button 
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choice of 600Q or 50Q output impedance. Out- 
put attenuation is selectable in any combination 
of 3-6-10-20 dB push-buttons with an overriding 
continuous 20 dB control. Sweep facilities 
include single and continuous operation. The 
single sweep can be triggered either manually, 
or electronically from an external source. The 
sweep period is continuously adjustable be- 
tween 5 ms and 100s. The START and STOP 
frequencies are non-interactive and can be set 
independently of each other. A HOLD facility 
allows a sweep to be stopped at any desired 
frequency useful for checking phenomena oc- 
curring during a sweep by means of a push- 
button. An interrupted sweep is continued by 
simply releasing the HOLD button. If required a 
sweep Can be reset to the start frequency using 
the RESET push-button. 

The generator offers an internally or exter- 
nally controlled burst or single-cycle signal. The 
start/stop phase is continuously adjustable be- 
tween -90° and +90°. 

The internal AM is adjustable between 0 and 
100% modulation depth. The modulation 
frequency can be set over a wide range from 10 
mHz to 20 kHz. The AM facility can be used with 
crystal control, if desired. External AM inputs in 
the range from DC to 20 kHz can be applied via 
a rear-mounted BNC-socket. 

The internal FM can be adjusted, continu- 
ously, between zero and +10% frequency 
deviation. 

Other input/output facilities available on the 
rear panel include a TTL output and pen-lift 
control. 

The well-considered design of the PM 5134 
has resulted in a clean, simple front panel layout 
which allows the operator to become familiar 
with all control functions very quickly. Its overall 
versatility makes it suitable for a very wide range 
of applications within research design or educa- 
tional organizations. The instrument occupies 
minimal bench space and is short-circuit proof. 


ie@cnnr 1 ONOCUIHIVCAGUOLIs 
Frequency and Characteristics 
Nominal Range: 1 mHz...20 MHz 

Display: 3 digits; 7-segment LED; 
4-dimension LEDs mHz, Hz, kHz, MHz. 
Setting Error: +2% +1 digit (1 mHz...2 MHz) 
+5% +1 digit (2 MHz...20 MHz) 

Temperature Coefficient: <1.0 x 10°/K (20 
MHz range excluded) 

Short Term Drift: (<15 min) 

<1 x 10° (1 mHz...2 MHz) 

<4 x 10° (2 MHz...20 MHz) 

Long Term Drift: (<7h); <3 x 10° 

Duty Cycle: 50% fixed 

<10%...>90% continuously variable (20 MHz 
range excluded) 
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PM 5134 


Repetitive single sine wave and triangle shown with 
different start phase 


Waveforms: Sine wave, square wave, triangu- 
lar wave, positive pulse, negative pulse (with or 
without DC offset), DC voltage without AC 


Output 


AC Voltage 

Max. Open Circuit Voltage: 20 Vp-p (10 Vp-p 
for pulse) 

Indication Open Circuit Output Voltage: Alt. 
mode frequency display 

Attenuation: 3, 6, 10, 20 dB calibrated steps 
selectable in any combination plus 20 dB con- 
tinuously adjustable 
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Repetitive single sine wave signal 


Impedance: 50Q or 600Q selectable 
Short-Circuit Proof: Yes 

DC Voltage 

Offset Voltage: -5V...45V (open circuit) 

Sine Wave 

Total Harmonic Distortion: <0.5% (1 Hz...200 
kHz); <38% (1 mHz...2 MHz) 

All harmonics more than 26 dB below funda- 
mental (1 MHz...20 MHz) 

Frequency Response of Amplitude: <0.1 dB 
(0.1 Hz...200 kHz); 

<0.5 dB (1 mHz...2 MHz); 

<1.5 dB (1 MHz...20 MHz, for max. amplitude) 
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Triangle Wave 

Linearity: <99% (<100 kHz) 
Square Wave 

Rise and Fall Time:<18ns 
Overshoot and Ringing: <3% 


Positive/Negative Pulses 
See Square Wave 


TTL 
Duty Cycle: As main output 
Fan Out: <5 


Pen Lift 
Internal Modulation 


Sweep Facilities 


Internal Sweep 

Characteristics: Linear 

Max. Sweep Range: 2 decades 

Mode: Single or continuous 

Indication: 3'/2 digits, 7-segment LED, 3 LEDs 
STOP, RUN and START 

Period Time: 5 ms...100s Continuously adjus- 
table in 4 sub-ranges 

Control Functions: HOLD, RESET, TRIG (man- 
ually) and electronic triggering 

Frequency Control Voltage at Modulation Out- 
put: 0...5V (f start...f stop) 


External Sweep/FM 

Input: SWEEP/FM 

Characteristics: Linear 

Voltage/Frequency Characteristic: 1V/0.2 
max. frequency 

Max. Sweep Range: >2'/2 decades for sub- 
ranges above 2 Hz 

Input Resistance: 5kQ 

Max. Sweep Rate:>200 Hz (1'/2 decades range) 
Sweep Voltage: Sawtooth, duty cycle 90% 


Variable duty cycle shown in triangular and square wave 
signals 


Burst Facilities 

Internal Burst 

Continuous Operation 

On/off Ratio: Approx. 1:1 (last cycle ends at 
START-PHASE level) 

Repetition Time: 0.05 ms...100s Continuously 
adjustable in 6 sub-ranges 


Single Operation 

Duration: See Continuous Operation, Repeti- 
tion time 

Triggering: Manually or electronically via TRIG 
& BURST input 

Start Phase: -90°...+90° (-7/2...+7/2), contin- 
uously adjustable 


External Burst 

Input: TRIG & BURST 

Control Voltage: TTL-level 

Start: Low/High-transition 

Stop: High/Low-transition.(when output signal 
reaches START-PHASE) 

Max. Control Frequency: 2 MHz 

Start Phase: -90°...+90°(-7/2...+2/2), contin- 
uously adjustable 


Single Facilities 

Internal Single Continuous Operation 
Repetition Time: 0.05 ms...100s continuously 
adjustable 


Frequency sweep or frequency modulation 


Carrier wave with AM modulation 


Single Operation 

Triggering: Manually or electronically via TRIG 
& BURST input 

Start Phase:-90°...+90° (-7/2...+1/2), continu- 
ously adjustable 

External Single 

Input: TRIG & BURST 
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PM 5134 


Modulation 


Internal FM 

Modulation Waveform: Sine wave 
Deviation: Approx. 0%...10% 
Continuously adjustable 

Modulation Frequency: 0.01 Hz...20 kHz 
Continuously adjustable in 6 sub-ranges 
Modulation Voltage: Available at modulation 
output 

External FM 

Input: SWEEP/FM 

Internal AM 

Modulation Waveform: Sine wave 
Modulation Depth: 0...<100% 
Continuously adjustable 

Modulation Frequency: See internal FM 
Modulation Voltage: See internal FM 
External AM 

Input: AM 

Modulation Waveform: Arbitrary with spectral 
components up to 20 kHz 

Modulation Depth: 0...<100% 
Continuously adjustable 


Crystal Mode 

Frequency Lock: Freezes the momentary 
frequency display (frequency setting inhibited) 
Accuracy: +5 x 10° 


Crystal AM Mode 


See X-tal mode with additional facilities of 
internal and external AM 


Burst signal 


General Specifications 


Power Requirements 


Voltage: 110, 128, 220, 238V +10% 
Power Consumption: 55 W 
Frequency: 50/60 Hz 


Operating Conditions 


Reference Value: +23°C +1°C 

Nominal Working Range: +5°C...+40°C 
Limits of Storage and Transportation: 
-40°C...+70°C 

Size: (wxhxd) 310 mm W x 140 mm H x 
390 mm L (12.2 in W x 5.15 in H x 15.4 in L) 
Weight: 6.5 kg (14.3 Ib) 

Included with instrument: Instruction manual, 
attached line cord 


Ordering Information 


Model January 1989 prices 
PM 5134M Function Generator ............. $2600 


PM 9075 Coaxial Cable BNC ................ 11 
PM 9581/01 50Q/3W Termination ......... 65 
PM 9051 Adapter BNC/4mm................. 9 
PM 9560 19-in Rackmount Adapter ...... 130 


Service & Support 


Warranty 

One-year product warranty. See Page 470 
for further information on warranty terms and 
conditions. 
Note: The above configurations meet North American 
power requirements. For other power options, see 
Introduction Section, page 491. 
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PM 5133 


Sine, square, and triangular waveforms, pos./neg. pulses, DC 
0.01 Hz...2 MHz frequency range in 7 sub-ranges 


20 Vp-p output 


Logarithmic or linear sweep with manual and electronic sweep trigger 


Internal or external sweep facility 


Single and burst with variable start phase 


Frequency and open circuit output voltage indicated on 3-digit LED display 


The versatile PM 5133 function generator 
offers both linear and logarithmic sweep facili- 
ties in addition to a wide range of other features. 
Outputs include sine, triangle and square 
waveforms as well as positive or negative pulses, 
and DC, The duty cycle is variable between 
10% and 90%. 

The wide frequency range of 10 MHz to 2 MHz 
is selected by means of a 7-position rotary switch 
with an overriding coarse/fine adjustment. A 
high-precision, electronic system, using a 3-digit 
LED provides very accurate, clearly readable 
setting conditions and eliminates those human 
‘errors (e.g. parallax) likely to occur with more 
conventional mechanical dials. The display is 
also used to monitor the open-circuit output 
voltage, sweep limit values and incompatible 
set-up conditions. 


The output voltage (20 Vp-p max., except for 
pulses at 10 Vp-p max.) is available at the 
front-panel mounted socket; there is a push- 
button choice of 50Q or 6002 output impedance. 
Output attenuation of more than 80 dB is 
selectable in any combination of calibrated steps 
of 3-10-20-30 dB with an overriding 20 dB 
continuous control. The output voltage level can 
be checked by simply depressing a push- button, 
and can be read on the LED display. 


Linear or Logarithmic Sub-Ranges 


Sweep facilities include single-shot and con- 
tinuous operation, with the choice of linear or 
logarithmic mode. Frequency ranges are divided 
into either seven linear or five logarithmic sub- 
ranges with continuous coarse and fine 


adjustment. The logarithmic sweep ranges cover 
more than four decades, making the instrument 
extremely useful for sweeping within the audio 


~ range. 


The single sweep can be triggered either 
manually, or electronically, from an external 
source. The sweep period is continuously 
adjustable between 5 ms and 100s. The START 
and STOP frequencies are non-interactive and 
can be set independently of each other. Also, a 
HOLD facility allows a sweep to be stopped at 
any desired frequency - useful for checking 
phenomena which may appear during a sweep - 
by means of a push-button. 

An interrupted sweep is re-started by simply 
releasing the HOLD button. Again, if required, a 
sweep can be reset back to the start frequency 
using the RESET button. When used in the 
sweep mode, the start, stop and run frequen- 
cies are all indicated clearly on separate LEDs. 

An error warning LED automatically flashes in 
the event of any incompatible setting made by 
the operator. 

The generator also offers an internally or 
externally controlled burst, or single waveform 
signal, having a continuously adjustable start/ 
stop phase, -90° and +90°. 

Other input/output facilities available at the 
rear panel include a TTL output and pen-lift 
control, internal modulation voltage and fre- — 
quency control voltage. 

In addition, the PM 5133S version, described 
on page 282, adds specific features for audio 
test. 

The PM 5133 is designed for maximum — 
electrical and mechanical protection. Careful — 
attention has been given to ergonomic consid- 
erations, making the instrument easy to use. Its 
overall versatility makes it suitable for use within 
a wide range of applications such as research, 
design, education and manufacturing. It — 
occupies minimal bench space and is short- — 
circuit proof. 
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Frequency and Characteristics 


Nominal Range: 10 mHz...2 MHz 
Display: 3 digits, 7-segment LED, 4 dimension 
LEDs mHz, Hz, kHz, MHz. 
Setting Error: 

+2% +1 digit (10 mHz...200 kHz) 
+3% +1 digit (200 kKHz...2 MHz) 
Temperature Coefficient: 

<1.0 x 10°/K (linear mode) 

<2.5 x 10°/K (log mode) 

Short Term Drift: (<15 min) 

<1 x 10° (10 mHz...20 kHz) 

<3 x 10°° (20 kHz...2 MHz) 

Long Term Drift: (<7h) 

<3 x 10% 
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Duty Cycle: 50% fixed 
<10%...<90% continuously variable 


Waveforms 


Sine wave 

Square wave 
Triangular wave 
Positive pulse 
Negative pulse 

DC voltage without AC 


with or without 
DC offset 


Output 

AC Voltage 

Max. Open Circuit Voltage: 20 Vp-p (10 Vp-p 
for pulse) 

Indication (EMF): Alt. mode frequency display 
Attenuation: 3, 10, 20, 30 dB calibrated steps 
selectable in any combination plus 20 dB con- 
tinuously adjustable 

Impedance: 50Q or 6002 selectable 
Short-Circuit Proof: Yes 

DC Voltage 

Offset Voltage: 0...+5V (open circuit) 

Sine Wave 

Total Harmonic Distortion: 

<0.5% (10 mHz...200 kHz) 

<2% (200 kHz...2 MHz) 

Frequency Response of Amplitude: 

<0.1 dB (10 mHz...20 kHz) 

<0.3 dB (20 kHz...1 MHz) 

<1.0 dB (1 MHz...2 MHz) (Max. amplitude) 
Triangle Wave 

Linearity: <99% (10 mHz...100 kHz) 

Square Wave 

Rise and Fall Time: <60 ns 

Overshoot and Ringing: <2% (max. amplitude 
into 50Q) 

Positive/Negative Pulses 

See SQUARE WAVE 

TTL 

Duty Cycle: As main output 

Fan Out: <20 

Pen Lift 

Internal Modulation 

Frequency Control Voltage 


Sweep Facilities 


Internal Sweep 

Characteristics: Linear or logarithmic 

Max. Sweep Range: 2 decades (linear mode) 4 
decades (log mode) 

Mode: Single or continuous 

Indication: 3 digits, 7-segment LED, 3 LEDS 
STOP, RUN and START 

Period Time: 5 ms...100s 

Continuously adjustable in 4 sub-ranges 
Control Functions: HOLD, RESET, TRIG (man- 
ually and electronically) 

Internal Modulation Output: 

OV start frequency; 

5V stop frequency 

Frequency Control Voltage Output: 0...5V (de- 
pending on start- and stop-frequency) 
External Sweep/FM 

Input: SWEEP/FM 

Characteristic: Linear or logarithmic 

Linear Characteristic: 1V/0.2 max. freq. 
Logarithmic Characteristic: 1V/freq. decade 
Max. Sweep Range: 

<2 decades (linear mode) 

<4 decades (log mode) 

Input Resistance: 5 kQ 

Max. Sweep Rate: <4 kHz (1 decade range) 
Sweep Voltage: Sawtooth, duty cycle 90% 


Burst Facilities 


Internal Burst 

Continuous Operation 

On/Off-Ratio: Approx. 1:1 (last cycle ends at 
START-PHASE level) 

Repetition Time: 5 ms...100s 

Continuously adjustable in 4 sub-ranges 
Single Operation 

Repetition Time: See INTERNAL BURST 
Triggering: Manually or electronically via TRIG 
& BURST input 

Start Phase: -90°...+90° (-n/2...+2/2), contin- 
uously adjustable 

External Burst 

Input: TRIG & BURST 

Control Voltage: TTL-level 

Start: Low/high-transition 

Stop: High/low transition. (when output signal 
reaches start phase) 

Max. Control Frequency: 2 MHz 

Start Phase: -90°...+90° (-7/2...+1/2), contin- 
uously adjustable 


Single Facilities 

Internal Single 

Repetitive Mode: Same as INTERNAL BURST 
Single Triggering: Same as INTERNAL BURST 
Start Phase: -90°...+90° (-1/2...+/2), contin- 
uously adjustable 

External Single 

Input: TRIG & BURST 

ERROR INDICATION 


General Specifications 


Power Requirements 

Voltage: 110, 128, 220, 238V +10% 
Power Consumption: 38W 
Frequency: 50/60 Hz 


Operating Conditions 


Reference Value: +23°C +1°C 

Nominal Working Range: +5°C...+40°C 
Limits of Storage and Transportation: 
-40°C...+70°C 

Size: 310 mm W x 140 mm H x 390 mm L (12.2 
in W x 5.5 in H x 15.4 in L) 

Weight: 5.8 kg (14.3 Ib) 


Included with instrument: Instruction manual, 
attached line cord 


Ordering Information 


Model January 1989 prices 


PM 5133M Function Generator ............ $1950 
Accessories (Also see page 485) 

PM 9075 Coaxial Cable BNC ............... 11 
PM 9581/01 50Q/3W Termination ........ 65 
PM 9051 Adapter BNC/4 mm............... 9 
PM 9560 19-in Rackmount Adapter ..... 130 


Service & Support 


Warranty 

One-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 
Note: The above configurations meet North American 
power requirements. For other power options, see 
Introduction Section, page 491. 
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PM 5133S 


PM 5133S 2 MHz Function/Sweep Berea 


All PM 5133 features plus: 


Specially adapted for Hi-Fi testing according to DIN standard 45 941 


Fixed 50s sweep, 20 Hz...20 kHz selectable _ 
Sweep started manually or by 41 kHz burst signal 
26 dB attenuation facility included 


The PM 5133S is an enhanced version of the 
PM 5133, with extra features specifically in- 
cluded to permit the testing of Hi-Fi equipment to 
DIN standards. 

Used in conjunction with an X-Y recorder, it 
permits the frequency characteristics of, for 
example, record players, cassette and tape 
recorders, to be plotted. This instrument has 
wide-ranging applications in R&D and quality 
control. It is also ideal for use by audio service 
workshops — permitting them to show custom- 
ers whether their equipment is performing ac- 
cording to specification. 

The PM 5133S includes all the facilities of the 
standard PM 5133, plus a single sweep with 
fixed 50s duration. Start and stop frequencies 
should be set at respectively 20 Hz and 20 kHz. 

The sweep is preceded by a 1 kHz burst 
lasting 6 seconds when manually triggered. A 
similar signal fed in via the TRIG and BURST 
input will automatically start the generator sweep 
-(without burst), as an alternative to manual start. 

With this feature it is possible to start a sweep 
on a record, cassette or tape (provided this is 


preceded by the burst) synchronously with the 
sweep of the generator. 

The special sweep is selected by means of the 
MOD SWEEP PERIOD switch (position 100s) 
and the PERIOD adjustment (fixed position) with 
the generator in the logarithmic sweep mode. 


Specifications 


(Additional to technical specification of PM 5133 
for the special sweep). 


Output 


Attenuation - Fixed: 0, 6, 10, 20, 30 dB, selec- 
tabel in any combination 

Sweep, Internal: 50s sweep 

Mode: Single sweep with fixed period and 1 kHz 
burst, started by push-button TRIG; 

Single sweep with fixed period, electronically 
started by an external 1 kHz burst applied at 
input TRIG & BURST 

Characteristic: Logarithmic 


Start Frequency: 20 Hz set by means of poten- 
tiometer START FREQUENCY 
Stop Frequency: 20 kHz set by means of 
potentiometer STOP FREQUENCY 
Burst Frequency: 1 kHz (depending on the set- 
ting of the start frequency) 
Burst Period: 6s 
Sweep Period: 50s +0.2s when: 
SWEEP PERIOD in pos. 100 (S); 
PERIOD in fixed pos. “S” 
Trigger Signal: 1 kHz +100 Hz 
Trigger Sensitivity: 0.5 Vrms 
Reset Trigger: By a 1 kHz burst possible after 
40s sweep period 
= log f START 
b = log f BURST 
= log f STOP 
Included with instrument: Instruction manual, 
attached power cable. 


a= log f START 
= log f BURST 
c=logf STOP 


Sweep period 


Ordering Information | 


Model January 1989 prices 
PM 5133SM Function Generator 

0.1.Hz -'2.MHZ.......200004:aeee $2100 
Accessories (Also see page 485) 
PM 9075 Coaxial Cable BNC .............. 11 
PM 9581/01 500/3W Termination ....... 65 
PM 9051 Adapter BNC/4 mm.............. 9 
PM 9560 19-in Rackmount Adapter .... 130 


Service & Support 


Warranty 
One-year product warranty. (See Page 470 


for further information on warranty terms and — 


conditions.) 
Note: The above configurations meet North American 


power requirements. For other power options, see | 


Introduction Section, page 491. 
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PM 5132 


The PM 5132 function generator is a general- 
purpose instrument that will be very attractive for 
educational applications as well as for laboratory 
use. It is an extremely versatile generator which 
produces sine, triangle and square waveforms 
plus positive and negative pulses, plus DC. It 
exhibits a high, 30 Vp-p output for all waveforms 
and 15 Vp-p for pulses. Output impedance is 
Switchable with a choice of 50Q or 600. 

The duty cycle for all waveforms is variable 
between 10% and 90% and DC-offset can be 
Selected independently for any waveform. This 
is adjustable from -10V to +10V. 

The frequency range of 0.1 Hz to 2 MHz is 
adjustable through 7 overlapping subranges and 
the vernier control allows dial settings of +2% of 
the maximum subrange frequency setting. 
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PM 5132 


Sweep facilities are varied and include: 
Choice of linear single or continuous sweep 
° Adjustable start frequency in the selected 
sub-range which is independent of stop fre- 
quency 
° Maximum linear sweep range of 2 decades 
° Sweep period setting between 50 ms and 
100s 
* Control functions with HOLD or RESET by 
push-button 
° Electronic triggering 
A pen-lift output is provided and the instru- 
ment is short-circuit proof. 
Good ergonomic design makes the operation 
simple while the instrument occupies minimal 
bench space. 


Specifications 


Technical Specifications 


Frequency and Characteristics 


Nominal Range: 0.1 Hz...2 MHz 

Indication: Linear dial 

Setting Error: +2%...+0.2% of max subrange 
frequencies 

Vernier Frequency Adjustment: -5%...+5% of 
frequency setting 

Temperature Coefficient: <0.15%/K 

Short Term Drift: <0.1%, f <200 kHz (<15 min) 
Long Term Drift: <0.25%, f <200 kHz (<7h) 
Duty Cycle: 50% fixed 

<10%...<90% continuously adjustable 


Waveforms 


Sine wave 

Square wave 
Triangular wave 
Positive pulse 
Negative pulse 

DC voltage without AC 


with or without 
DC-offset 


Outputs 


AC Voltage 

Max. Open Circuit Voltage: 30 Vp-p (15 Vp-p 
for pulse) 

Attenuation: 10, 20, 30 dB calibrated steps 
selectable in any combination plus 20 dB con- 
tinuously adjustable 

Impedance: 500 or 600Q selectable 
Short-circuit proof: Yes 


DC Voltage 
Offset Voltage: -10...+10V (open circuit) 


Sine Wave 


Total Harmonic Distortion 

<0.5% (0.1 Hz...20 kHz) 

<1.0% (20 kHz...200 kHz) 

<3.0% (200 kHz...2 MHz) 

Frequency Response of Amplitude: 
<0.1 dB (0.1 Hz...20 kHz) 

<0.3 dB (0.1 Hz...1 MHz) 

<1.0 dB (0.1 Hz...2 MHz) 

Linearity: <99% (0.1 Hz...100 kHz) 


Square Wave 
Rise and Fall Time: <75 ns 
Overshoot and Ringing: <2% 


TTL 


Duty Cycle: As main output 
Fan Out: <20 
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Pen Lift 
Sweep Output 


Internal Sweep 


Characteristics: Linear 

Max. Sweep Range: 2 decades 

Mode: Single or continuous 

Period Time: 50 ms...100s 

Continuously adjustable in 3 subranges 
Control Functions: HOLD, RESET, TRIG 
(manually and electronically) 

Frequency Control Voltage: 0...5V 
(depending on start- and stop-frequency) 


External Sweep 

Input: SWEEP TRIG 

Characteristic: Linear 

Max. Sweep Range: 2 decades 

Input Resistance: 47 kQ 

Max. Sweep Frequency: 15 kHz approx. 
Sensitivity: 5V for maximum range 
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General Specifications 


Power Requirements 


Voltage: 110, 128, 220, 238V +10% 
Power Consumption: 25W 
Frequency: 50...100 Hz 


Operating Conditions 


Reference Value: +23°C +1°C 

Nominal Operating Range: +5°C...+40°C 
Limits for Storage and Transportation: 
-40°C...+70°C 

Dimensions: 310 mm W x 140 mm H x 330 mm 
L (12.6 in W x 5.5 in Hx 13 in L) 

Weight: 5 kg (11 Ib) 


Included with instrument: Instruction manual, 
attached line cord 


Le. bak S445 05% 32000 * 
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Rear view of PM 5132 showing location of sweep, TTL and pen lift outputs and the sweep trigger input. 
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Ordering Information : 


Model January 1989 prices 
PM 5132M Function Generator ............. $1050 


Accessories (Also see page 485) 


PM 9075 Cable BNC-BNC................0 11 
PM 9560 19-in Rackmount Adapter ...... 130 


Service & Support 


Warranty 

One-year product warranty. (See Page 470 
for further information on warranty terms and 
conditions.) 

Note: The above configurations meet North American 
power requirements. For other power options, see 
Introduction Section, page 491. 
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The PM 5131 function generator is an instru- 
ment designed for applications extending from 
educational to the broad general purpose area. 
Its many features make it an extremely versatile 
instrument for a modest price. Among these 
features are the high, 30 Vp-p output voltage and 
the facilities for both internal and external sweep. 
This latter feature covers the audio frequency 
range in a single shot. The frequency is adjust- 
able in three logarithmical sub-ranges from 0.1 
Hz to 2 MHz. The frequency vernier allows the 
frequency setting to be varied from -20% to 
+20%. The maximum output voltage is 30 Vp-p 
(Open circuit) on the main output having a 50Q 
Mpedance. The attenuation can be set over a 
Nide range, either in calibrated steps of 10 dB to 
a Maximum of 60 dB or in combination with the 
20 dB continuous attenuator. 
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A sine, triangle or square wave signal is 
selected by simply pressing the appropriate push- 
button. DC voltage can be selected separately 
without any waveform or whenever used as DC 
offset can be varied between -10V and +10V. 

PM 5131 also provides a 3'/3 decade internal 
sweeping facility with adjustable sweep range 
and a variable sweep period from 10 to 150 
seconds. 

This is especially useful when sweeping in the 
audio range to cover the frequency range of 20 
Hz...20 kHz in a single sweep. Added to the 
versatility of this instrument are an external sweep 
facilityanda TTL output. Good ergonomic design 
makes operation simple while the instrument 
occupies minimal bench space. 
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Specifications 


Technical Specifications 


Frequency and Characteristics 


Nominal Range: 0.1 Hz...2 MHz 

Indication: Logarithmic dial 

Setting Error: +10% 

Vernier Frequency Adjustment: -20...+20% of 
frequency setting 

Temperature Coefficient: <0.5%/K 

Short Term Drift: (<15 min) <1.5% 

Long Term Drift: (<7h) <3% 


Waveforms 


Sine wave 
Square wave 
Triangular wave 


DC voltage without AC 


with or without 
DC offset 


Output 


AC Voltage 

Max. Open Circuit Voltage: 30 Vp-p 
Attenuation: 10, 20, 30 dB calibrated steps se- 
lectable in any conbination plus 20 dB con- 
tinuously adjustable 

Impedance: 50Q 

Short-Circuit Proof: Yes 

DC Voltage 

Offset Voltage: -10...+10V (open circuit) 


Sine Wave 


Total Harmonic Distortion: 

<0.5% (0.1 Hz...20 kHz) 

<3.0% (0.1 Hz...2 MHz) 

Frequency Response of Amplitude: 
<0.1 dB (0.1 Hz...20 kHz) 

<0.3 dB (1 KHz...1 MHz) 

<1.0 dB (1 kHz...2 MHz) 


Triangle Wave 
Linearity: <99% 


Square Wave 


Rise and Fall Time: <75 ns 
Overshoot and Ringing: <2% 


TTL 
Duty Cycle: 50% 
Fan Out: <20 


Internal Sweep 


Characteristics: Logarithmic 
Max. Sweep Range: 3'/3 decade 
Mode: Single 

Period Time: <10...150s 
Continuously adjustable 
Frequency Analog Voltage: 
decade 


1V/frequency 
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External Sweep 


Input: SWP voltage 

Characteristic: Logarithmic 

Max. Sweep Range: 3'/s decade 

Input Resistance: 1 kQ 

Max. Sweep Frequency: Approx. 5 kHz 
Sensitivity: 1V/frequency decade 


General Specifications 


Power Requirements 
Voltage: 115, 230V +15% 
Power Consumption: 21W 
Frequency: 50...100 Hz 


Operating Conditions 


Reference Value: +23°C +1°C 

Nominal Working Range: +5°C...+40°C 
Limits of Storage and Transportation: 
-4°C...+70°C 

Size: 310. mm W x 140 mm H x 330 mm L (12.6 
inW x 5.5 in Hx 13 in L) 

Weight: 4.5 kg (10 Ib) 

Included: Instruction manual, attached line cord. 


Ordering Information 


Model 
PM 5131M Function Generator ............. 


January 1989 prices 
$725 


Accessories (Also see page 485) 


PM 9075 Cable BNC-BNC.............. 11 
PM 9560 19-in Rackmount Adapter ...... 


Service & Support 


Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 
Note: The above configurations meet North American 
power requirements. For other power options, see 
Introduction Section, page 491. 
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fSTART 


sweep 
time 


(PERIOD) 


Example of internal single sweep 

Internal single sweep from the start- to the stop Sesiaieed is started by pressing the button SGLE SWEEP. The 
characteristic is exponential following the relation f, = f;,,4,, 10“C where f, = instantaneous signal frequency at the 
output; f,,4,7 = frequency at the beginning of the sweep represented by the frequency setting; U, = voltage at the 
socket SWP VOLTAGE IN/OUT. 

Thus a control voltage difference of 1V results in a frequency ratio of 10:1. ; 
At the end of the sweep the output remains at the stop frequency which can be set by the SWP STOP/START control. 
Resetting the SGLE SWEEP button causes the frequency to return to the start frequency. The sweep time is adjusted 
with the SWP PERIOD potentiometer. Pre-adjustment of the stop frequency may be performed at the end of the 
sweep with minimum period, prior to setting the final sweep operation. 

The example shown is for the x10k frequency range; the other two ranges should be regarded eine with U, scale 
reading unchanged. 
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PM 5110 


PM5110 RC generator 
Me 
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The PM 5110 has been designed for both 
educational applications and service work- shops. 
It provides square and sine wave signals, the 
latter having a special ‘low distortion’ position for 
use on HiFi development as well as alignment 


and maintenance. Another usefui service 
feature is the switchable 20 dB attenuation. 

The generator is 1 kg light and has very 
compact dimensions. The layout of the front 
panel is attractive and functional, a feature 
which is of particular value for educational 
applications. 


Specifications 


Technical Specifications 


Frequency and Characteristics 


Nominal Range: 10 Hz...100 kHz (4 subranges, 
Selectable by push-buttons) 

Indication: Dial (1...10) LED marker 

Setting Error: <4% +1 Hz 

Temperature Coefficient: <0.05%/K (1000 Hz) 
Long-Term Drift: (<7h) <1.5 x 10° (1000 Hz) 
Duty Cycle: 50% fixed 

| 
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PM 5110 


Waveforms 


Sine wave 
Square wave 


Output 


Attenuation: 20 dB calibrated step plus 40 dB 
continuously adjustable 

Impedance: 600Q 

Short-Circuit Proof: Yes 


Sine Wave 


Low Distortion Mode: Total harmonic distor- 
tion 0.02% at 1 kHz; 0.03% (300 Hz...20 kHz) 
Fast Settling Mode: Total harmonic distortion 
0.5% (300 Hz...20 kHz) 

Max. Open Circuit Voltage: 2 Vrms 
Frequency Response of Amplitude: <2% (1000 
Hz) 


Square Wave 


Max. Open Circuit Voltage: 4 Vp-p 
Rise and Fall Time: <0.5 us 

Sag: <1% (50 Hz) 

Duty Cycle: 50% 


TTL 


Amplitude High Level: 4.5V +0.7V 
Amplitude Low Level: <0.3V 

Sag: <1% 

Frequency Response: 3% (1000 Hz) 
Rise Time: <30 ns 

Fall Time: <15 ns 

Fan Out: 10 


General Specifications 


Power Requirements 


Voltage: 115, 230V +15% 
Power Consumption: 4W 
Frequency: 60 Hz +5% 


Operating Conditions 


Reference Value: +23°C +1°C 

Nominal Working Range: +5°C...+40°C 
Limits of Storage and Transportation: 
-40°C...+70°C 


Size: 155 mm W x 65 mmH x 180 mm L (9 in W 
xX 4.3 in H x 8.3 in L) 
Weight: 1 kg 


Included with instrument: Instruction manual, 
power cable 


Ordering Information 


Model January 1989 prices 
PM 5110M Oscillator Low Distortion ....... $325 


Accessories (Also see page 485) 
PM 9075 Cable BNC-BNC ..................0.. 11 


Service & Support 


Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 
Note:The above configurations meet North American 
power requirements. For other power options, see page 
491. 
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PM 5109/PM 5109S 


pm 5103 RC gener# 


PM 5109 


PM 5109S 


B}\y/ 7 ORG Pi 


Sine and square wave signals 

10 Hz...100 kHz frequency range 

Output voltage: 30V,, (asymmetrical), 10V,, (symmetrical) 
Low distortion 0.02% 

Symmetrical floating output 

Output level indication 

Separate TTL and DIN loudspeaker output 


The PM 5109 is an RC oscillator offering a low 
distortion (0.02% at 1 kHz) yet high, 30V,_ (open 
circuit) output voltage in the asymmetrical mode. 
It can also be used in a fast settling mode, useful 
for fast routine work. These features, plus the 
facility to select asymmetrical or dual floating 
symmetrical outputs, make it ideal for telecom- 
munication applications as well as for education, 
R & D, manufacturing and audio equipment 
servicing. Both output voltages can be attenu- 
ated by a continuous control; the asymmetrical 
output can also be attenuated in steps of 10 dB 
down to 60 dB. Both pure sine waves or square 
wave signals are available at frequencies from 
10 Hz to 100 kHz; output impedance is switch- 
able for either 600Q or 50Q in the asymmetrical 
mode and 600Q or LOW Z in the symmetrical 
mode (see specification). 

A DIN loudspeaker connection is provided, 
which has an impedance similar to the symmet- 
rical low impedance output. This allows direct 
testing of loudspeakers, regardless of their 
impedance. A special TTL output for direct 
connection to TTL circuitry or for synchroniza- 
tion purposes, is also provided. 

The open circuit output is monitored by a meter 
on the front panel and the output range in use is 
indicated by the appropriate LED, from the seven 
provided. 

For applications where the symmetrical output 
is not required, a special, economical, version, 
the PM 5109S is available. 


Technical Specifications 
Frequency and Characteristics 
Nominal Range: 10 Hz...100 kHz 

(4 subranges, selectable by push-buttons) 
Indication: dial (1...10) 

Setting Error: <+5% +1 Hz 
Temperature Coefficient: <0.05/K§ 
Long Term Drift (<7h): <1.5 x 10 
Short Term Drift (<15 min): <0.5 x 10° 
Duty Cycle: 50% fixed 


3 


Waveforms 


Sine wave 
Square wave (output B only) 


Output 


Separate outputs selectable with push-buttons 
Symmetrical Output: (4 x 4 mm connector on 
front panel) (PM 5109 only) 

a. 2x 300Q 

b. 3002 + 300Q 
c.2xlowZ 

d. low Z + low Z 


Asymmetrical Output: 

(BNC connector at front panel) 
a. 600Q 
b. 50Q 


not grounded 
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PM 5109/PM 5109S 


Loudspeaker Output: (DIN connector at rear 
panel) Only active when output Ad is selected 
TTL Output: (BNC connector at rear panel) 
Open Circuit Output Voltage: (RMS) 
0.03...3.16V (output A) 

0.1...10V (output B) 

Indication: Meter (7 ranges indicated by LED) 
Attenuation: 10, 20, 30 dB calibrated steps 
selectable in any combination (output B only) 
plus 30 dB continuously adjustable 


Sinewave 


Total Harmonic Distortion 
(for output Aa, Ab, and B) 


- low distortion mode 
<0.7% (10 Hz...100 kHz) 
<0.03% (300 Hz...20 kHz) 


- fast settling mode 
<1.5% (10 Hz...100 kHz) 
<0.5% (100 Hz...100 kHz) 


PM 5109 being used to check the bandwidth characteristic of a long coaxial cable. 


| 


. 
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Total Harmonic Distortion 
(for output Ac and Ad) 


- low distortion mode 

<0.7% (open circuit 20 Hz...100 kHz) 
<0.03% (open circuit 300 Hz...20 kHz) 
<0.15% (4Q load, 20 Hz...100 kHz) 


- fast settling mode 
0.5% (0...4Q load, 100 Hz...100 kHz) 


Frequency Response of Amplitude 

+0.2 dB (1 000 Hz, outputs A & B, open circuit) 
+0.5 dB (10 Hz...10 kHz, outputs Ac & Ad, 4Q 
load) 

- 6 dB (70 kHz, outputs Ac & Ad, 4Q load) 


Squarewave 


Rise and Fall Time: <0.5 us 
Overshoot and Ringing: <2% (>20 Hz); <1% 
(>50 Hz) 


TTL 


Duty Cycle: 50% 
Fan Out: 20 


Power Requirements 


Line Voltages: 110, 128, 220, 238V +10% 
Frequency: 50...100 Hz 

Power Consumption: 17W 

Dimensions: 310 mm W x 140 mm H x 330 mm 
L (12.2 in W x 5.5 in H x 13 in L) 

Weight: PM 5109: 6.5 kg (14.3 Ib); 

PM 5109S: 5 kg (11 Ib) 


Included with instrument: Instruction Manual, 
line cord 


Ordering Information 


Models January 1989 prices 
PM 5109 RC Generator and Output 
MoniiOleeremnee eo cto cere $1200 
PM 5109S RC Generator 
WO mb 2 = OIG Pe cncccoonotneeoooccuandesaueacaocss 1000 


Accessories (Also see page 485) 


PM 9075 Coaxial Cable BNC-BNC ........ 11 
PM 9560 19-inch Rackmount Adapter... 130 


Service & Support 


Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 
Note: The above configurations meet North American 
power requirements. For other power options, see 
Introduction Section, page 491. 
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PM 5785 & PM 5786 


on HUMBER OF PULSES. 


PMS785B8 pulse generator 1Nz-125MHz 


ME eee BETTING — 


“1 Hz...125 MHz pulse frequencies : 
Risé and fall times from 1 ns 
Time-setting-error indicators 


Excellent 50Q backmatching 


PM 57868 pulse generator 1Hz-125MHz risetime 2ns-O0.1s 
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PM 5786 


PHILIPS 
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CLOCK OUT 


PM 5785 


ivi JD/O0 | > WInZ FUuISE WA 


Dual outputs for simultaneous + and - pulses 


Full external control facilities 
LED indicator for correct trigger levels 
Presettable burst option 


erm pena EE TE PS ORO Se ORO IU ONE SPRATT IIE SOE Le SGN RD Mi RC BT a a 


PM 5785 and PM 5786: top performance, top 
economy and assured time-settings. 

The PM 5785 and PM 5786 have the speed and 
versatility to handle virtually any analog or digital 
circuit testing requirement. Yet, for instruments 
with such high performance, they are very com- 


petitively priced. Fast digital circuitry such as 
TTLor ECL is easily handled by both generators, 
and the wide choice of external trigger and gate 
functions make the setting up of special test 
signals unbeatably easy. 
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The difference in the PM 5785 and PM 5786 is 
the choice between speed and versatility in lead- 
ing and trailing edge adjustment. 

The PM 5785 offers the higher speed of the 


‘two. Its leading and trailing edges are equal. 


Pulse transition times can be selected from three 
values: 1 ns, 1.5 ns or 2 ns. 

The PM 5786 offers a whole-spectrum of tran- 
sition times from which to choose. It allows such 
versatility as independent and continuous vari- 
able settings of rise and fall times all the way from 
2 ns... 100 ms. In other words, the PM 5786 is 
best suited for high-speed general-purpose 
applications such as in research and develop- 
ment, where many different pulse response tests 
may need to be. made. 

On the other hand, the 1 ns performance of the 
PM 5785 is ideal for ultra high-speed testing in 
quality control (manufacturing), performance 
checks (maintenance) or testing to limits (devel- 
opment). 


Fig. 1. 


Ease of Operation 


Both PM 5785 and PM 5786 offer features to 
simplify operation. Like the unique system of — 


front panel time-setting-error indicator LEDs to 
provide clear confirmation that all time settings 
are correct. This prevents erroneous pulses, 
caused by incorrectly set pulse duration or pulse 
delay times (and additionally for the PM 5786, 
rise and fall times) with respect to pulse period. 


Versatile Pulse Selection 


Additional ease of use results from simple and 
versatile selection of the desired kind of output 
pulses: bipolar, positive or negative. Simultane- 
ous positive and negative going pulses can be 
selected for linear applications, as well as com- 
plementary positive or negative pulses for digital 
applications. 


This simple output selection means there is no © 


need for time-consuming manual adjustment of © 


inverter and offset controls. Further, logic ‘O’ and | 
‘1’ levels can be changed without the need for | 


interchanging cables by using the COMPL (nor- 
mal/complementary) switch. The table below, 


shows the possible output combinations that can 


be selected. 
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Fig. 2. Shows dual output arrangements with output and 
pulse mode selectors. 


po MAN or EXT 
sG GATE BURST 


Fig. 3. Shows selection of various external control 
functions and the external control input. 


~memreromovcoes NUMBER OF PULSES 


_ Fig. 4. Option burst function and thumbwheel control. 


High-Speed, High-Fidelity Pulses 

The PM 5785's ultra high-speed output wave- 
forms have rise and fall times selectable from 1 
ns, 1.5 ns and 2 ns, (and with the 20% ... 80% 
transition times for ECL testing, rise and fall 
times are 700 ps, 1 ns and 1.4 ns). 

A choice of bipolar outputs and high-quality 4- 
range output attenuator in both the PM 5785 and 
PM 5786 make these generators very suitable 
for all kinds of linear applications. Very clean 
pulses are ensured by the PM 5786's excellent 
back-matching impedance that absorbs over 
90% of reflections from mismatched loads, while 
the PM 5785 absorbs as much as 95% of reflec- 


tions. 


Fig. 5. Pulse mode selectors. 


PM 5786SB pulse generator 1Hz-125MHz 


TIME ————— i ———— SETTING ———_* 


Fig. 6.Time setting errors are indicated by LEDs. 


PM 5785 & PM 5786 


Burst Mode 


The PM 5785 and PM 5786 are also available 
with burst mode options (PM 5785B and PM 
5786B), that enable generation of bursts con- 
taining selectable numbers of pulses from 
1...9999. Pre-selection of the required number of 
pulses is easily carried-out, using front panel 
digital switches. Bursts can be triggered either 
manually or remotely by a signal to the EXTernal 
INput on the front panel. The use of the preset- 
table burst mode is particularly valuable, for 
testing memory circuits, shift registers, counters 
and other digital circuits. 

Other functions which can be selected and 
carried out remotely through the external input 
include: 

*Externally triggered pulses 

*Externally gated pulses (gives synchronized 
bursts of pulses) 

*Externally controlled pulse duration. 

External control signals can be applied to de- 
fine the start (and duration) of the various control 
options. Start/stop conditions can be adjusted 
with the EXT IN LEVEL control both to select +/ 
- trigger slope and -3V...+3V trigger level. An 
LED indicates correct triggering. 


risetime 2ns-G.1s 
ERROR 


Mode Normal Complementary 
Output A B A B 
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Pulse Generators 


PM 5785 & PM 5786 


External Triggering 


External triggering enables the PM 5785/ PM 
5786 to operate synchronously with external 
clock signals. All other parameters, such as 
pulse duration, amplitude etc. are as set on the 
pulse generator. External trigger signals can 
vary from 0...125 MHz, or, in the double pulse 
mode, 0...62.5 MHz. 


External Gating 


The external gate mode provides external 
synchronous on/off control of the pulse genera- 
tor. As long as the external gate signal is present, 
output pulses are available with the preset pulse 
parameters. 


External Duration 


This mode allows the generators to function as 
input signal conditioners. The external input signal 
defines frequency and pulse duration, while 
amplitude, DC offset, rise and fall times and 
normal/complementary mode selection are de- 
fined by the pulse generator settings. 


Squarewave Mode 


A ‘squarewave’ mode provides pulses with a 
constant 0.5 duty factor. This facilitates a quick 
method of setting the required output repetition 
rate, without having to consider the other time 
parameters. 


Specifications 


Technical Specifications 
Time Parameters 


Pulse Repetition Period: 8 ns...1s (1 Hz... 
125 MHz) 

Pulse Delay: 8 ns...100ms 

Pulse Duration: 3.5 ns...100 ms or fixed square 
wave 

Jitter: <0.1% of setting +50 ps 


Main Output Pulse Characteristics 


Outputs: 2 channels, A and B 

Transition Times: At Z, = 50Q 

PM 5785: 1 ns, 1.5 ns or 2 ns fixed selectable, 
corresponding to 10%...90% of pulse amplitude. 
For ECL testing: 700 ps, 1 ns or 1.4 ns fixed 
selectable, corresponding to 20%...80% of pulse 
amplitude. 

Transition Time Accuracy: +10% (PM 5785) 

PM 5786: <2 ns...>100 ms, continuously vari- 
able, corresponding to 10%...90% of pulse 
amplitude. 


OUTPUTA 
EXT IN 


OUTPUTA fas 
EXT TRIGGED 
Single or double 


| 
| 
| 
| 
| 
| 
| 
OUTPUTA 
EXT GATE I 
| 
| 
| 
OUTPUTA 
BURST 


0|0|3|7 


| 
| 
| 
OUTPUTA 


EXT DUR 


Trigger level 


a 


| 
| 
| 
| 


CLOCK OUT 
EXTTRIGG 


| 
! : 
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For ECL testing: the minimum transition time is 
1.4 ns, corresponding to 20%...80% of pulse 
amplitude. 

Pulse Amplitude: 0.2V...5V (at Z, = 50Q), double 
amplitude at open output 

DC Offset: -2.5V...42.5V (at Z, = 500), +5V at 
open output 

Max. Output Voltage: Pulse amplitude plus DC 
offset is +6V at max. Maximum 10V open output 
voltage within the -6v...+6V range. 

Waveform Aberrations: at Z, = 50 

PM 5785: <5% +10 mV 

PM 5786: <5% +10 mV, <10% for transition 
times <5 ns 

Source Resistance: 502 +5% 

Source Impedance: 

PM 5785: 50Q +5% 

PM 5786: 50Q +10% 


ae ee 


CLOCK OUT 
EXT GATE 


Output Protection: against short- or open- cir- 
cuit and transients 

Pulse Modes: 

*Single pulse (delayable) 

*Double pulse 

*Square wave: 50% +1% (1 Hz...1 MHz); 
50% +10% (1 MHz...125 MHz) 

*Normal or complementary switchable 
Output Modes: 

Bipolar: simultaneously positive and negative 
polarity 

Pos: positive polarity, normal and complemen- 
tary 

Neg: negative polarity, normal and complemen- 
tary 


En NS Fs Fee AOE eT WPL oy Se ees) niesoe See eS ae 
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External Operating Modes 


TRIGG: Ext. triggered pulse repetition: DC...125 
MHz or manua! single shot 

GATE: Synchronous gating. Ext. input signal 
starts and stops the generator 

BURST: Internally generated burst with digital 
switch selection of number of pulses: 0...9999, 
started by ext. input signal or manual control 
EXT DUR: External duration gives pulses with 
same duration and repetition rate as external 
input signal, all other pulse parameters are set 
via the generator 


External Input 


Range: DC...125 MHz; min. pulse duration 
3.5 ns 

Operating Input Voltage Range: 0.5...15 Vpp 
Coupling: DC 

Input Impedance: 1 MQ//25 pF 

Trigger Level: -3V...+3V 

Trigger Slope: + and - 

Trigger Indicator: Tri-state LED indicator for 
correct trigger level setting 

Max. Input Voltage Without Damage: 260 Vrms 
at <440 Hz, declining to 15 Vpp at 125 MHz 


Internal Clock Output 


Main output pulse is delayable with respect to 
internal clock output, which can thus be used as 
pre-trigger 

Amplitude: +2.5V into 50Q 

Output Impedance: 502 (typ) 

Transition Time: Approx. 1 ns 

Pulse Duration: Square wave, 50% +1% (1 
Hz... 1 MHz), 50% +10% (1...125 MHz) 
Output Protection: Against short- or open- cir- 
cuit and transients 


PM 5785 & PM 5786 


Time Setting Error Indicators 

Warning with LED indicators for erroneous set- 
tings of too long times for pulse delay and/or 
pulse duration (on PM 5785 and PM 5786) as 
well as for leading- and trailing edge transition 
times (PM 5786 only). 


General Specifications 


Power Requirements 


Line: 100V, 120V, 220V and 240 Vrms +10%; 
120 VA, 50...60 Hz 

Safety: According to IEC 348 and CSA 556B 
Mains Interference: Below VDE 0871 (B) and 
MIL STD 461A 


Environmental Conditions 


Temperature: 

Rated Range of Use: 0°C...+50°C 

Storage and Transport: -40°C...+70°C 
Humidity: 

Operating: 10...90% RH, no condensation 
Storage: 5...95% RH 

Altitude/Barometric Pressure: 

Operating: 5000m (15000 ft) - 53.3 KN/m2 
Storage: 15000m (50000 ft) - 15.2 kKN/m2 
Size: 300 mm W x 145 mm H x 470 mm L (11.8 
in W x5.7 in H x 18.5 in L) 

Weight: 

Net: 9.5 kg (21 Ibs) 

Shipping: 11.5 kg (25 Ibs) 

included with instrument: Manual, power cord 


Ordering Information 


Models January 1989 prices 
PM 5785/00 1 ns Pulse Generator; 
excluding preset burst unit ................. $3385 


PM 5785B/00 1 ns Pulse Generator; 


including preset burst unit .................- 3790 
PM 5786/00 2 ns Pulse Generator; 

excluding preset burst unit ................. 3385 
PM 5786B/00 2 ns Pulse Generator; 

including preset burst unit .................. 3790 
Accessories (Also see page 485) 
PM 9581/01 500 Feed-through 

Menminations GVW eeccsssemecenereeseee eee ee 60 
PM 9584/02 50Q T-piece (matched 

POWGIESplitten) mere teeters ee eeece ses 52 
PM 9585/01 5002 Feed-through 

WIGUTITIEHTIONE UNM sepcccbosos conacoanhoqannesagenc 30 
PM 9588/01 50Q Coaxial Cable Set with 

calibrated delay times .........:.::::::eeee 265 


Service & Support 


Warranty 

One-year product warranty. (See Page 470 
for further information on warranty terms and 
conditions.) 
Note: The above configurations meet North American 
power requirements. For other power options, see 
Introduction Section, page 491. 
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PM 5716 


* THe-5OMMz  risetime - Gne-O4s_ eee 


iT MA 
CLOCK TRIGO 


y4 


powEn SaSKE SHOT 


pendent control for 


This truly universal pulse generator has been 
designed to meet all MOS logic testing require- 
ments as well as TTL and other HNIL circuits. 

It meets the exacting performance criteria 
demanded by this wide range of devices without 
any sacrifices of, for instance, fast transition 
times or special outputs for TTL. 

Moreover, the wide range of repetition rates, 
delay, duration and transition times makes the 
PM 5716 an ideal pulse source also for analog 
applications. 

This instrument therefore introduces a new 
dimension to the existing range of Philips pulse 
generators and new standards in pulse genera- 
tor design and performance. 


‘Pulse Amplitudes to 20V 


The main pulse amplitude from the PM 5716 is 
continuously adjustable between 2V and 20V. 

The pulse level setting is done with two inde- 
pendent sliding potentiometers with ranges from 


PM 5716 


Ir and lower pulse levels 

Pulse amplitude limiter to protect device under test 

, Built-in 50Q backmatch, no need for external termination 

Ve rsatile facilities for external triggering, gating and pulse amplifying 


-20V to +20V. The two sliders are mechanically 
interlocked in such a way that they cannot pass 
each other and the maximum separation corre- 
sponds to a 20V pulse amplitude. (Fig. 1) 

The generator has a source impedance of 50Q 
and the maximum output amplitude is 20V into 
25 kQ. Into 50Q this value is 10V. The front pane! 
scale is graduated for both cases. The very good 
output stage of the PM 5716 maintains the 20V 
pulse amplitude over the whole frequency range. 

The PM 5716 is designed for ease of opera- 
tion. The square wave pulse mode gives free- 
dom from selecting delay and duration; the 
operator need only set the repetition time, 
amplitude and shortest transition time and the 
pulse output. 

As can be seen from the illustration it is easy to 
read pulse amplitude directly from the scales. 

By avoiding the use of double function controls 
the PM 5716 has become an instrument which is 
very convenient to operate. 


Amplitude Limiter 


The PM 5716 has as standard an amplitude 
limiter to protect the device under test. (Fig. 2) 
When the MOS supply voltage is connected to 
the limiter inputs your circuits are automatically 
safeguarded against excessive pulse levels. 

The pulse levels can not exceed the upper/ 
lower levels of the limiting voltages. This makes 
it possible also to remotely control the output 
levels within the range set by the sliders. 


Backmatched 50Q Output 


The built-in 50Q termination in the PM 5716 is 
compensated for the reactive impedance com- 
ponents of the output stage. 

Fig. 3 which shows a 20V pulse with 6 ns rise 
time fed into a 1 meter open ended cable, illus- 
trates how the internal termination absorbs the 
reflection. The residual reflection from the 
PM 5716 is guaranteed to be less than +3% with 
this set-up. 

This backmatch makes it possible to work with 
unterminated cables and high ohmic loads with- 
out spending time on checking the waveform. 

The benefits gained from this specially de- 
signed output are summarized as follows: 

* Reflections from all kind of mismatches are 
absorbed in the generator 

® Gives a better waveform, less dependent on 
external load 

* The fixed load means protection of ihe output 
stage 

® Ideal for high ohmic loads such as MOS cir 
cuits 

* No need for external termination — easier to 
use 


Transition Times 


In the PM 5716 the transition time is not de- 
pendent on the amplitude. 

This gives freedom to vary the amplitude dur- 
ing a test sequence without having to check and 
readjust the rise and fall time. 

The repetition and transition time ranges in the 
PM 5716 far exceed the requirements for the 
MOS logic of today. This makes the generator a 
suitable pulse source for new developments in 
MOS in the years to come. The very good char- 
acteristics of the rise time circuit are obvious. 
Linearity is excellent and the pulse has hardly 
any over shoot. 


High Ohmic Trigger Input 


In logic testing it is often desirable to trigger a 
pulse generator from the circuit under test. The 
trigger take-off must then be of sufficiently high 
ohmic value to avoid overloading the circuit 
under test. The PM 5716 has for that reason a 
trigger input impedance of 1 MQ//20 pF which is 
suitable for MOS logic. 

The trigger level in the PM 5716 is variable 
from -2V to +2V enabling triggering from all kinds 
of logic and most analog sources. 
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Pulse Generators 


UPPER LOWER 


o 


Fig. 1. Independent slide potentiometers for setting 
maximum and minimum pulse levels. 


Clock and Auxiliary Outputs 


The auxiliary output of the PM 5716 gives a 
+2.5V pulse into a 50Q load. As the source is 
backmatched by 5092 a +5V amplitude across 
high ohmic loads is available. 

The pulse always has set delay and duration 
and a 6 ns transition time. 

The clock output always gives symmetrical 
pulses which are suitable for use as a time 
reference, because of the fixed duty factor. 


Output Protection 


The reliability of a signal source is most impor- 
tant. But pulse generator outputs exposed to all 
kind of reflections, external DC-levels and tran- 
sients, have always been difficult to safeguard. 

The PM 5716 includes an output protection 
system of diodes shorting any external tran- 
sients applied to the internal supply voltage. In 
the case of external DC-levels, the whole inter- 
nal voltage supply (which is floating) is shifted to 
avoid overload of the output transistors. The two 
5V outputs are also protected with diodes against 
external transients. 


Fig. 2. Pulse limiter protects MOS circuit under test 
against excessive input pulse amplitudes. 


Specifications 


Technical Specifications 


Repetition Rate 


Internal: 1 Hz...50 MHz variable in 8 ranges with 
continuous control within the ranges 

Jitter: <0.1% or 50 ps whichever is greater 
External: DC...50 MHz 
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Pulse Delay 


10 ns...100 ms. Variable in 7 ranges with con- 
tinuous control within the ranges. 
Jitter: <0.1% or 50 ps whichever is greater 


Pulse Duration 


10 ns...100 ms. Variable in 7 ranges with con- 
tinuous control within the ranges. 

Jitter: <0.1% or 50 ps whichever is greater. 
Duty Factor: More than 50%. Duty factor over 
99% possible with complementary mode. 


Main Output Pulse Characteristics 


Amplitude: 2V...20V between -20V and +20V 
with 5 kQ load 

1V...10V between -10V and +10V with 50Q load 
Rise and Fall Times: <6 ns...100 ms, (at ampli- 
tude below 4V (2V) from 8 ns). 

Independent continuous controls within 8 se- 
lectable ranges. The transition time remains 
constant when the pulse amplitude is varied. 
Source Impedance: 50 compensated, ideal 
for driving MOS circuits without terminating load. 
A total reflection of a 6 ns rise time pulse gives 
less than +3% distortion. 

Waveform Aberrations: <5% for all transition 
times 
Amplitude Limiter: The upper (lower) pulse 
level may be limited by an external DC-source to 
any value between +20V and -18V (+18V and - 
20V). With high ohmic load the max. output level 
is equal to the limiter levels. With 50Q load, 50% 
of the levels. 

The input resistance of the limiter measured 
between upper or lower terminals and earth is 
21 kQ. 

Protection: Short and open circuit safe 
Protected against external DC-voltages between 
+20V. Special transient protection circuits built 
in. 

Timing: The pulse is delayed 50 ns plus set 
delay from an external trigger pulse. 


Clock Pulse Characteristics 


Amplitude: +2.5V into 50Q and 5V into 5 kQ 
Source Impedance: 50Q 

Rise and Fall Times: Approx. 6 ns 

Duty Factor: 50% +5% (in fastest range 25- 
45% duty factor) 

Protection: Short and open circuit safe, diode 
protection against transients 

Timing: Pulse occurs approx 35 ns plus set 
delay ahead of main pulse and 15 ns after 
external trigger pulse 


Auxiliary Pulse Characteristics 


Amplitude: +2.5V into 50Q and +5V into 5 kQ 
Source Impedance: 502 

Rise and Fall Times: Approx 6 ns 

Duty Factor: As set by ‘DURATION’ 

Pulse Mode: Single or double pulses 
Protection: Short and open circuit safe, diode 
protection against transients 


PM 5716 


Timing: Pulse occurs approx 15 ns plus set 
delay ahead of main pulse and 35 ns after 
external trigger pulse 


Figne: 


External Triggering/Gating 


Electrical: Frequency range: DC...50 MHz 
Sensitivity: 200 mV 

Trig Level: Variable -2V to +2V, with 10:1 probe 
-20 to +20V 

Trig Slope: Selectable leading or trailing edge 
Max. External Voltage: +20V 

Input Impedance: 1 M//20 pF suitable for 
probes 

Manual: Single shot by means of push button 


Modes of Operation 


1 INT Internal clock gives repetition 
CLOCK _ rates from 1 Hz to 50 MHz 
2 MAN Manual trigger gives one single/ 
TRIGG _ double pulse with set duration 
or one pulse with same duration 
as the manual trigger pulse. 
3 EXT GATE Gated pulses. First pulse 
-™_-LP coincides with leading/trailing 


edge of gate pulse. 


4 EXT TRIGG Triggering on leading/trailing 


—~ ~~ edge of external pulse. 
5 EXT Pulses with same duration and 
DUR repetition rate as external 
pulses. 


Pulse Modes 


any 


Gives a square wave on main 
output (50% +5%; approx 25% 
duty factor in fastest range). 
And gives single pulses with set 
duration on aux. output. 


Gives single pulses with set 
duration on both main and aux. 
output. 

Gives double pulses with set 
duration on both main and aux. 
output. 


‘Normal’ gives pulses as 
previously described. 
‘Complementary’ gives the 
complement to the set pulse on 
main output only. 
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Pulse Generators 
PM 5716 


General Specifications 

Line Voltages: 85V...115V, 100V...130V, 200V... 
265V; switchable 

Frequency: 50 Hz or 60 Hz solderable 

Power Consumption: 90 VA 

Size: 280 mm W x 133 mm H x 360 mm L (11 in 
W x 5.2 in H x 14.2 in L) 

Weight: 9 kg (19.8 Ib) 


Ordering Information 


Model January 1989 prices 
PM 5716/00 Pulse Generator................. $3375 
Accessories (Also see page 485) 
PM 9581/01 50Q Feed-through 

TenminationesWikeestsssnesseeseen eee ete 60 
PM 9584/02 50Q T-piece (power 

Splitter) Sigactantie westerns 52 
PM 9585/01 50Q Feed-through 

Fermination= dW seceeekeeets arene ces: 30 


PM 9588/01 Coaxial Cable Set (5x1 ns, 


4X2 NS) OXGi NS, OX1 ONS) peeeenee eect 


Service & Support 


Warranty “fel ear 
One-year product warranty. See page 470 
for further information on warranty terms and- 
conditions. eae 
Note: The above configurations meet North American 
power requirements. For other power options, see 
Introduction Section, page 491. ; 


1989 Fluke and Philips 


Pulse Generators 


PM 5712 pulse generator 1Hz-SOMHz ¢ 


Applications 


The universal 50 MHz pulse generators PM 
5712 and PM 5715 have been designed for 
medium fast, pulse response testing applica- 
tions. 

They can handle virtually any analog or digital 
circuit testing requirement up to 50 MHz. Their 
speed and the wide 0.2 ... 10V output voltage 
range makes these generators ideal for testing 
of all MOS- and TTL- compatible circuits. 

A second output (auxiliary output) supplies 
pulses, similar to the main output pulses, yet with 
fixed TTL-compatible levels. 

The capability of producing double pulses, with 
variable delay, allows these instruments to be 
used for analysis of pulse pair resolution of 
digital and analog circuits. 

An adjustable DC offset can be used to test 
circuit tolerances for variations in logic levels. 

Their versatility is enhanced by extended facili- 
ties for external control of e.g. manual and exter- 
nal triggering, synchronous gating and external 
duration (pulse shaping). 


PM 5712 Versus PM 5715 


The main difference between the models is 
found in the facility for transition time setting. 

The PM 5712 is primarily intended to supply 
pulses of positive polarity. However, negative 
pulses up to -5V can be generated by use of the 


PM 5715 pulse generator TH«-SOMHz PHILIOS 


PM 5715 


DC offset and the normal/inverted switch. 

The PM 5712 offers a fixed rise- and fall-time 
of 4 ns. Compared to the PM 5715, this unit is 
somewhat faster and is more economically priced. 

This makes the PM 5712 ideal for go/no-go 
and performance limit tests, such as those in 
quality control (manufacturing) and performance 
checks (maintenance). 

On the other hand, the PM 5715 covers a much 
wider spectrum of applications. It features con- 
tinuously variable settings of transition times, all 
the way from 6 ns to 500 ms, with separate 
controls for rise- and fall-time. 

In addition, the PM 5715 allows selection of 
both positive and negative pulses, over the full 
pulse amplitude range of -10 to +10V. 

In other words, the PM 5715 is best suited for 
general-purpose applications such as inresearch 
and development, where a wide variety of differ- 
ent pulse response tests may need to be made. 


PM 5712 and PM 5715 


Both models offer three different pulse modes 
to select from: 
® Single pulses 
® Double pulses 
° T/2 pulses 

Testing of digital circuitry is facilitated by the 
possibility to select of either normal or inverted 
pulses and the variety of external control facili- 
ties. 


PM 5712 & PM 5715 


Single Pulse Mode 


In the single pulse mode, continuous pulses up 
to 50 MHz are generated with adjustable repeti- 
tion time. Also pulse duration and delay (with 
respect to the sync. output) are variable. 


Trigger 

pulses | | | 
Single 

pulses H 


Double 
pulses 


Double Pulse Mode 


In the double pulse mode, twin pulses are 
generated, of which the pulse pair frequency is 
variable up to 25 MHz. The pulse duration is 
commonly set for both pulses, while the delay 
between the pulses is variable. 


Square-Wave or T/2 Mode 


In the T/2 mode, the generators supply fixed 
square wave pulses, irrespective of the settings 
for pulse delay and pulse duration. 


Normal/Inverted 


An additional normal/inverted switch allowing 
the logic state of the pulses to be changed. In the 
normal mode, the generators can supply pulses 
with duty cycles of from nearly 0% to more than 
50%, whilst in the inverted mode, duty cycles of 
nearly 100% can be obtained. 


External Triggering 


External triggering enables the PM 5712/ 
PM 5715 to operate synchronously with external 
clock signals. All other parameters, such as 
pulse duration, amplitude, etc. are set on the 
pulse generator. External trigger signals can 
vary from 0 ... 50 MHz or, when in the double 
pulse mode, 0 ... 25 MHz. 


External Gating 


The external gate mode provides an external 
synchronous on/off control over the pulse gen- 
erator. Bursts of output pulses are supplied, only 
during the presence of the external gate signal. 
The first pulse coincides with the trailing edge of 
the gating signal, the last pulse is completed 
even if the gating signal ends during the pulse. 


External Duration 


Simultaneous selection of external triggering 
and the T/2 mode enables the generators to 
function as input signal conditioners. The exter- 
nal input signal defines frequency and pulse 
duration, while amplitude, DC offset, rise- and 
fall-time and normal/inverted mode selection are 
defined by the pulse generator settings. 
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Pulse Generators 


PM 5712 & PM 5715 


Specifications 


Technical Specifications 
Time Parameters 


Pulse Repetition Time: 20 ns ... 1s (1 Hz... 50 
MHz) 

Pulse Delay: 10 ns ... 100 ms 

Pulse Duration: 10 ns ... 100 ms 


Transition Times Main Output: Correspond- 
ing to 10 ... 90% of pulse amplitude, at ampli- 
tudes of <5V and Z, = 50Q 

PM 5715: 6 ns ... 500 ms 

PM 5712: 4 ns fixed 


Jitter: <0.1% of setting +50 ps 


Main Output Pulse Characteristics 


Pulse Amplitude: 0.2V ... 10V at Z,_ = 50Q 
Polarity: 

PM 5715: + or - switchable 

PM 5712: + only. Pulses within -5V ... +10V 
possible, using DC offset and norm/inv 


Transition Times: Corresponding to 10 ... 90% 
of pulse amplitude, at amplitudes of <5V and 
Zi OOLy 

PM 5715:6 ns ... 500 ms 

PM 5712: 4 ns fixed 


DC Offset at Z, = 50: 
PM 5715: -2.5V ... +2.5V 
PM 5712: -5V ... +2V 


Max Output Voltage: Pulse amplitude and DC 

offset max. +10V 

Waveform Aberrations:<+5% of set amplitude 

Source Impedance: Current source of 200 mA 

in 10V range, terminated with internal 50Q in 5V 

and lower ranges. 

Pulse Modes: 

® Single pulse (delayable) 

* Double pulse 

° T/2, 50% duty cycle, 50 +20% duty cycle in 20 
ns and 100 ns repetition range 

Logic Mode: Normal or inverted 

Output Protection: Against short or open circuit 
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Auxiliary Pulse Output 
Characteristics 


Pulse Amplitude: TTL-compatible, +2:5V into 
50Q or +4.5V open circuit 

Source Impedance: 500 

Pulse Modes: Single pulse, double pulse, not 
T/2. The pulse occurs approx. 12 ns ahead of 
main pulse. 

Output Protection: Against short or open cir- 
cuit 


Sync. Output 


Function: Pre-trigger output, main output pulse 
is delayable with respect to sync. output 
Amplitude: +1.5 V at Z = 50, +3V open 
circuit 

Output Impedance: 500 

Pulse Duration: Square wave 

Output Protection: Against short or open cir- 
cuit 


External Operating Modes 


TRIGG: Ext. triggered pulses, range: DC... 
50 MHz or manual single shot 

GATE: Synchronous gating, external signal 
starts and stops the generator 

EXT DUR: External duration gives pulses with 
same duration and repetition rate as external 
input signal, all other pulse parameters are set 
via the generator 


External Input 


Function: For external trigger, gate and dura- 
tion 

Range: DC ... 50 MHz 

Coupling: DC 

Input Impedance: Approx 220Q at <1.5V, ap- 
prox 800 at >1.5V 

Trigger Level: >+1V 

Trigger Slope: Positive 

Max. Input Voltage Without Damage: +12V 


General Specifications 


Power Requirements 


Line: 100 ... 130V and 200 ... 260V switchable. 
85 ... 115V and 170 ... 230V solderable 

Line Frequency: 50 ... 400 Hz 

Power Consumption: 70 VA 


Environmental Conditions 


Temperature Range: 

Operating: 0...40°C 

Storage: 0...70° 

Size: 210 mm Wx 130 mm H x 275 mm L (8.3 in 
W x 5 in Hx 10.8 in L) 

Weight: 4 kg.(8.8 Ib) 


Included with instrument: Manual, power cord 


Ordering Information 


Models January 1989 prices 
PM 5712/08 Pulse Generator ................ $1485 


PM 5715/11 Pulse Generator ................ 1745 
Accessories (Also see page 485) 

PM 9581/01 50Q Termination (3W) ....... 60 
PM 9585/01 50Q Termination (1W) ....... 30 
PM 9588/01 Coaxial Cable Set .............. 265 


PM 9584/02 50Q T-Piece .....................-- 52 


Service & Support 


Warranty 

One-year product warranty. (See Page 470 for 
further information on warranty terms and condi- 
tions.) 
Note: The above configurations meet North Americar 
power requirements. For other power options, seé 
Introduction Section, page 491. 
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PM 5705 pulse generator 


REPETITION TIME 


0.4 Hz - 710 MHz 


PHILIPS 
BASE LINE OFFSET 


DURATION 


r 


L- AMPLITUDE (V1 


os lg 


INTERAAL 
LOAD 0% 


PULBE OUT 


ETL UT 


PM 5705 


TTL-compatible outputs, both normal and complementary 
_1.0V to 15V into 50Q for TTL, HNIL and MOS applications 


Baseline offset from 0 up to +2V 
Resettable, engraved scales 


External triggering on positive or negative slope; gating and single shot facilities 


The PM 5705 is an ideal low-cost generator for 
a wide range of TTLMOS and HNIL applications. 
There are two TTL outputs, normal and comple- 
mentary with sufficient power for up to 30 gates. 
For MOS and HNIL logic there is a 1 to 15V 
_ Output. For current sink applications a 50Q inter- 
Nal switchable load is included. This all-round 
_ performance is complemented by a logical front 
Panel layout and the use of engraved, resettable 
_ scales. 
These allow the pulse parameters to be set to 
a high degree of accuracy without employing an 
oscilloscope. This feature is particularly useful 
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for educational applications. When the PM 5705 
is used as a clock generator only the repetition 
time has to be set and the square wave push 
button depressed. 

The baseline offset of up to 2V is an additional 
useful feature, used to test biased circuits and 
components — for example the (zero) level in 
nee 

Pulse bursts can be produced using an LF 
generator connected to the trig/gate input. The 
PM 5705 can also be triggered by an external 
pulse source, on either the positive or negative 
slopes. 


PM 5705 


iecnnical . 
15V Pulse Output 
Repetition Rate: 0.1 Hz...10 MHz variable in 8 
ranges with continuous control within the ranges. 
Jitter less than 0.1% 

Duration: 50 ns to 500 ms variable in 7 ranges 
with continuous control within the ranges. Jitter 
less than 0.1% 

Duty factor approaching 100% using comple- 
mentary pulse. More than 50% in normal pulse 
mode 

Delay: In square wave mode the positive edge of 
the TTL complementary is delayed from the 
complementary main pulse. The delay time is 
the set duration subtracted from half the repeti- 
tion time. 

Amplitude: Continuously variable from +1V to 
+15V into 500. 

Max. current 300 mA 

Source Impedance: Voltage source with about 
300Q or 50Q termination 

Polarity: Positive 

Modes of Operation: Normal or complemen- 
tary 

Baseline Offset: Continuously variable from 0 
to +2V Max. offset current 80 mA. Only the 
baseline is shifted. 

Ramp Time: <10 ns at 5V and lower amplitudes 
with 50Q internal or external termination. Typi- 
cally 10 ns at 10V and 15 ns at 15V. (Typical rise 
time 6 ns). 

Waveform Aberration: Less than 5% between 
3V and 15V into 50Q and base line offset OV. 
Protection: Short and open circuit safe 


TTL Pulse Outputs 


Repetition Rate: 0.1 Hz...10 MHz variable in 8 
ranges with continuous control within the ranges. 
Jitter less than 0.1% 

Duration: 50 ns to 500 ms variable in 7 ranges 
with continuous control within the ranges. Jitter 
less than 0.1% 

Duty factor approaching 100% using comple- 
mentary pulse. More than 50% in normal opera- 
tion. 

Delay: In square wave mode the positive edge of 
the TTL complementary is delayed from the 
main complementary pulse. The delay time is 
the set duration subtracted from half the repeti- 
tion time. 


Amplitude: TTL level. Fan out 30 gates. About — 


4.5V open circuit 

Polarity: Positive 

Modes of Operation: Normal and complemen- 
tary 

Ramp Time: About 10 ns 

Waveform Aberration: Less than 5% into 50Q 
Protection: Short and open circuit safe 

Pulse Output: 50Q TTL linedriver with filter for 
waveform correction, designed for 50Q load 
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Pulse Generators 


PM 5705 


Fig. 1. Squarewave at 5 MHz 


General Specifications 


External Triggering and Gating 


Level: > + 1V to trigger or gate the generator. 
Max. +20V 

Slope Selection: Positive or Negative slope 
Frequency: 0...10 MHz 

Input Impedance: Approx. 1 kQ 

Gating signal turns the generator ‘off’. First pulse 
coincides with trailing edge of gating pulse. 
Pulse Shaping: In square wave mode with 
repetition time set to external the frequency and 
duration of the output pulse are determined by 
the trigger pulses. 

Single Shot: Single shot facility by means of 
push button. In square wave mode the TTL pulse 
duration is determined by the time the push 
button single shot is depressed. 


islesiiedenlp Bc pifoote bested soph 


Fig. 2. Gated pulses 


Manual Gating: Depressing the single shot push 
button inhibits pulses when the generator is 
internally triggered. 

Temp. Range: 0...40°C 


Power Requirements 

Line Voltage: 90...110, 100...130, 180...210 
and 200...260V solderable 

Frequency: 50...400 Hz 

Consumption: 40 VA 

Size: 210 mm W x 130 mm Hx 275 mm L (8.3 in 
W x 5 in H x 10.8 in L) 

Weight: 3.5 kg (7.7 Ib) 

Included with instrument: 1 line cable, 1 in- 
struction manual 


Fig. 3. TTL output 


Ordering Information 


Model 


January 1989 prices 


PM 5705/04 Pulse Generator ................: $940 
Accessories (Also see page 485) 

PM 9581/01 50Q Termination (3W) ....... 65 
PM 9584/02 50Q Mixing Piece............... 52 
PM 9585/01 50Q Termination (1W) ....... 30 
PM 9588/01 Coaxial Cable Set .............. 265 


Service & Support 


Warranty 

One-year product warranty. (See Page 470 
for further information on warranty terms and 
conditions.) 


Note: The above configurations meet North American | 
power requirements. For other power options, see 


Introduction Section, page 491. 
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Video & Audio Generators 


The PM 5390 and PM 5390S, operating be- 
yond 1 GHz, will find wide application in the 
generation of carrier and subcarrier frequencies 
for TV, radio and communications, in sensitivity 
tests and radiation measurements. 

Sweep measurements on broadband amplifi- 
ers and IF filters, plus signal simulation such as 
gain/bandwidth and conversion loss or antenna 
gain, can easily be accommodated. 

It will be of especial interest for applications 
associated with cable TV bands, currently in- 
creasing UHF ranges and (ultimately) satellite 
TV. Moreover, the trend towards using program- 
mable generators in automated testing systems, 
further extends its application potential. 


PM 9390/90S Programmable RF Generator \ a Video Modulation 
ee rr 


tate swift and accurate entry or all digital parameters oes 
dBm to -7 d8m (PM 5390) or to +13 dBm (PM 5390S) _ 


PHILIPS | 


PM 5390 


The PM 5390/90S is a fully-programmable 1 
GHz RF generator and provides AM, FM and 
video modulation, plus a wide range of sweep 
measurements and both automatic and manual 
frequency-stepping facilities. The output (100 
kHz to 1020 MHz) is highly stable and accurate, 
and frequency, signal amplitude, frequency in- 
crement and sweep time can be digitally se- 
lected and displayed. 

The heart of the PM 5390/90S i is the main RF 
oscillator which is used for mixing frequencies 
generated by voltage controlled oscillators 
(VCOs) under phase-locked loop control. A 
5 MHz crystal oscillator provides a highly stable 
reference source. 


PM 5390 & PM 5390S 


«ap 


IEEE-488 


The main oscillator comprises four separate 
voltage-controlled oscillators (VCOs) from which 
six discrete frequency bands are produced. Two 
of these are developed within the main oscillator 
by a frequency-mixing process. The generated 
bands cover the ranges 340 to 510 MHz, 510 to 
680 MHz, 680 to 850 MHz and 850 to 1020 MHz. 
Fig. 1 shows a block schematic of this circuitry. 

Frequency control is achieved by comparing 
the output signal from VCO1 mixed with the 
relevant frequency generated by oscillator VCO2 
to a signal from the reference oscillator. 


Signals Divided Down 


Both signals are divided down to 1 kHz (the 
reference signal) by a fixed reference divider and 
the output signal by a programmable divider 
controlled by the microprocessor. A phase de- 
tector ensures that the signals agree in both 
phase and frequency. 

The output from the main oscillator is then fed 
out to an automatic level control. Amplitude 
modulation can be added after this stage. Video 
modulation is also applied here. The final section 
provides fine and coarse attenuation. 

The lower two frequency bands are obtained 
by mixing the output of the main oscillator with 
the 510 MHz output of oscillator VCO3. Fre- 
quency modulation is applied to this oscillator to 
ensure constant deviation at different output 
frequencies. 

Standard integrated circuits are used in the 
phase-locked loop control system. These were 
developed initially for similar applications in tele- 
vision and broadcast work. These LSlIs are 
designed for use in microprocessor circuits and 
need few peripheral components. 


Careful Attention to Shielding 


Particular care has been taken to ensure neg- 
ligible RF interference. The RF circuitry is split 
into two separately shielded sections — oscilla- 
tors in one part and the digital control circuitry in 
the other — to reduce any possible crosstalk. 

As the accuracy of the output frequency is 
directly related to that of the crystal-controlled 
reference oscillator, this is contained in a spe- 
cially shielded compartment in the control box. 
The circuitry is designed to ensure stability of 
better than 1 part in 10°. 


Built-In Microprocessor 


The built-in microprocessor enables simple 
and rapid selection of parameters and values via 
front-panel-mounted push-buttons, and permits 
the storage of up to 8 sets of parameters for sub- 
sequent use. All values are clearly displayed on 
four separate LED displays. Full remote control 
is assured via the integral GPIB/IEEE*/IEC inter- 
face. 

Internal and external AM and FM modulation 
are important features. 


*The terms GPIB an IEEE-488 may be used inter- 
changeably throughout this catalog. 
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Video & Audio Generators 


PM 5390 & PM 5390S 


Modulation 


AM modulation is effective over the full 1 GHz 
range, FM modulation is up to 340 MHz. 

Video modulation facilities are possible over 
the full video band with the choice of internal or 
external AM or FM sound. This makes the instru- 
ment an invaluable tool in, for example, video 
equipment production testing. 


Internal or External Sweep 


Single and continuous sweep modes can both 
be internally or externally controlled; sweep time 
can be varied from 0.05 to 20 seconds. Manual 
or automatic incremental frequency-changing is 
also provided in the range 1 kHz to 50 MHz, 
positive or negative. This latter facility is ideal for 
random sequence testing of TV and/or radio 
channels. 


Extremely Wide Application 
Potential 


The PM 5390/90S is thus designed to cater to 
almost every possible application in industrial 
electronics including audio, video and communi- 
cations. As such, it meets today’s need for a 
versatile, easy-to-use RF signal source having 
the most comprehensive modulation facilities; 
with reserve performance for tomorrow. 


Specifications . 


Technical Specifications 


Frequency 


Frequency Range: 100 kHz...1019.99 MHz 
Setting: Keyboard, IEEE/IEC bus 
Display: 6-digits LED display 
Resolution: 0.1-1000 MHz - 1 kHz; 
21 GHz - 10 kHz 
Setting Error: after 30 min.- 3 x 10°; 
<-25 dB 


after 80 min. - 1 x 10° 
<30dB 
typ.-35 dB 
-20 dB 


Reference Oscillator 
<-40 dB |typ.<-45 dB 
<-30 dB 


Temperature Effect: <1 x 10°°/K 
Crystal Aging: <1 x 10°*/month 
75 Hz 75 Hz 75 Hz 
40 Hz in 40 Hz in 40 Hz in 


Spectral Purity 
typ.-35 dB 
sub-ranges | sub-ranges |sub-ranges 


to 0 dBm -30 dB 
to + 7 dBm 


to + 13 dBm 


2340 MHz 
<340 MHz 


SSB phase 
noise 
distance 
20 kHz 
Residual A 


typ.<0.5% | typ.<0.5% | typ.<0.5% 


Main Oscillator 


Reference 
Divider MHz 
Phase 
Detector 
Prog 680/850 
Divider 
850/1020 
Pesca — 
Prescaler 


Reference 


Phase 
Detector 


AM 


Modulation Attenuation 


Modulator Attenuator RF Output 


FM 
Modulation 


VCO 3 
(510 MHz) 


Phase 
Detector 


Fig. 1. The PM 5390/90S RF synthesizer functions by mixing frequencies from several oscillators derived from a 


5 MHz crystal source. 


FREQUENCY 


Detail of the LED panel. The display is subdivided into four parts: 6 digits for the selected RF frequency, 
(-)4 digits for the incremental frequency, 2 digits for sweep time and 21/2 digits plus polarity indication for the 


output level. 


Detailed view of control panel. 


Frequency Increment (A FREQUENCY) 


Frequency Range: 100 kHz...1019.99 MHz 
Increment Range I: 1 kHz...9.999 MHz 
resolution - 1 kHz 

Increment Range Il: 10.00...99.99 MHz 
resolution - 10 kHz 

Setting: keyboard, IEEE/IEC bus 

Settling Time per Increment: 80...240 ms 
Indication: 4 digits, LED 


Output Characteristics 


RF. Output 

Impedance: 50Q 

Output Level (into 50Q): 

PM 5390: -127 dBm to -7 dBm; 
PM 5390S: -127 dBm to +13 dBm. 
Output Voltage rms (into 50Q): 0.1 pV...100 
mV; 0.1p...1V 

Setting: keyboard, IEEE/IEC bus 
Display: 2-1/2 digits, LED 
Dimension: dBm, uV, mV, V 
Resolution: 1 dB 
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Video & Audio Generators 


PM 5390 & PM 53908 


Level Accuracy PM 5390(S) Output level 

Frequency 

response +2 dB measured at 

100 kHz- maximum out- 

1020 MHz 1 OldB put level 
typical 

Flatness 

in frequency 

sub-ranges Ill, 

IV, V, VI 0.8 dB 

in frequency 

sub-ranges |, II +1 dB 


Attenuation Error per 1 dB step: +0.3 dB 
Additional: +0.3 dB, +0.5 dB 
Connection: BNC output socket 

Load: Short-circuit proof 

Max. External Voltage: +3.5V 


Modulation 


Modulation Modes: Frequency range 

RF Carrier Unmodulated: 

100kHz...1019.99 MHz 

Amplitude Modulation, AM: 

100 kHz...1019.99 MHz 

Frequency Modulation, FM: <340 MHz 
Video without Sound Carrier: >30 MHz 
Video Sound Carrier AM int/ext.: >30 MHz 
Video Sound Carrier FM int/ext.: >30 MHz 


Amplitude Modulation, Internal 
Modulated Frequency Range: 
1019.99 MHz 

RF level reduces by 6 dB 


PM 5390 operating within an automatic testing set up. 


_ Modulation Frequency: 1 kHz, sine wave 


Modulation Depth: 30% 
Accuracy: <5% 
Setting: keyboard, IEEE/IEC bus 


_ Indication: LEDs 
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100 kHz... 


Amplitude Modulation, External 
Modulated Frequency Range: 
1019.99 MHz 

RF level reduces by 6 dB 
Modulation Frequency: 20 Hz...20 kHz 
Modulation Depth: 0-280% 
Modulation Coefficient: 10 mVp-p/% 
Connection: BNC socket 

input impedance: 10 kQ 

max. external voltage: +5V 

Setting: keyboard, IEEE/IEC bus 
Indication: LEDs 


Frequency Modulation, Internal 
Modulated Frequency Range: 

100 kHz... 339.999 MHz 

Modulation Frequency: 1 kHz, sinewave 
Deviation: +25 kHz 


Frequency Modulation, External 
Bandwidth: 20 Hz...100 kHz 

Max. Deviation: +80 kHz (5...339.999 MHz); 
<+ 10 kHz (0.1 MHz-<5 MHz) 

Modulation Coefficient: 100 mV/7.5 kHz 
Connection: BNC socket 

input impedance: 10 kQ 

max. external voltage: +5V 

Setting: keyboard, IEEE/IEC bus 
Indication: LEDs 


Video 


Modulated Frequency Range: 
30...1019.99 MHz 

Bandwidth: 8 MHz 

Amplitude ext. CVBS-Signal: 1 Vp-p into 75Q 
polarity: negative sync. signal 
modulation: negative (or positive) 
Residual RF Carrier: 15% 
Connection: BNC socket 

input impedance: 75Q 

max. external voltage: +5V 
Setting: keyboard, IEEE/IEC bus 
Indication: LED 


100 kHz... 


Sound 


Sound Carrier Internal 

Spacing of Vision/Sound Carrier: 5.5 MHz 
(4.5; 6; 6.5 MHz) 

tolerance: <0.2% 

Vision/Sound Carrier Ratio: 13 dB 

Type of Modulation: FM or AM 


Internal Sound Modulation 

Modulation Frequency: 1 kHz, sine wave 
Deviation: +40 kHz FM mode 
Modulation Depth: 30% AM mode 
Setting: keyboard, IEEE/IEC bus 
Indication: LEDs 


External Sound Modulation 

Bandwidth: 50 Hz...20 kHz 

Pre-Emphasis: 50us 

Modulation Coefficient FM: 100 mVp-p/8 kHz 
Max. Deviation: +75 kHz 

Modulation Coefficient AM: 100 mVp-p/6% 
Max. Modulation Depth: 50% 

Connection: BNC socket 

input impedance: 0.5 MQ 

max. external voltage: +5V 


Indication: LEDs 

Setting: keyboard, IEEE/IEC bus 

Frequency Sweep: Within a selectable sweep 
time the frequency passes through a selectable 
range A FREQUENCY in 50 steps from the start 
frequency (FREQUENCY) to the stop frequency 
(FREQUENCY + A FREQUENCY) 

During fly-back the amplitude is reduced. 
Frequency Range: 100 kHz...1019.99 MHz 
subrange |: 0.1 MHz...169.999 MHz — 
subrange II: 170 MHz...339.999 MHz 
subrange III: 340 MHz...509.999 MHz 
subrange IV: 510 MHz...679.999 MHz 
subrange V: 680 MHz...849.999 MHz 
subrange VI: 850 MHz...1019.99 MHz 

Sweep Width: 50 kHz...50 MHz 

Step Width: 1 kHz...1 MHz 

Number of Frequency Increments per Sweep: 
50 

Setting: keyboard, IEEE/IEC bus 

Indication: 4 digits 


Sweep Modes 


Single Sweep: Indication - LED 
Continuous Sweep: Indication - LED 
Sweep Time: 50 ms...20s 

resolution: 0.01s...1s 

setting: keyboard, IEEE/IEC bus 
indication: 2 digits, LED 

Flyback Time: 200 ms 
Output-Sweep Voltage: 


Sweep Time Out 


Amplitude: 50 steps of 10 mV each 
Impedance: 10 kQ 
Max. External Voltage: +10V 


Storage of Parameter Setting 

Memory Locations: 8 complete parameter set- 
tings 

Storage: Buttons STORE 1...8 

Store Time: min. 5 days 

Battery: NiCd-cell 

Setting: keyboard, IEEE/IEC bus 


Remote Control 

Conformity: IEEE 488/IEC 625 

Connection: 24-pole IEEE bus standard inter- 
face 

Device Address: Address switch rear side 
Remote Indication: LED, remote, front panel 
Interface Functions: 

AH1 acceptor handshake capabilities 

L1 Listener only 

RL2 Remote/Local capability 

DC1 Device clear capability 

Delimiters: Comma, LF (NL + New Line) EXT, 
ETB 

Control Functions: Fully remote controllable 


Settling Time 

Interface Reaction Time: 2...20 ms typical 
5 msec 

Frequency Settling Time: 15...120 ms 

Level Settling Time: 5 ms 
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Video & Audio Generators 


PM 5390 & PM 5390S 


General Specifications 
Power Requirements 


Reference Value: 220V 

Nominal Values: 110V/128V/220V/238V, 
selectable by wiring 

Nominal Operating Range: +10% of selected 
nominal value 

Operating Limits: +10% of selected nominal 
value 

Nominal Frequency Range: 50/60 Hz 
tolerance: +5% of nominal frequency range 
Power Consumption: 44W/53W 


Environmental Capabilities 


Ambient Temperature: 

Reference Value: +23°C +1K 

Nominal Working Range: +5°C...+40°C 
Limits for Storage & Transport: - 40°C...+70°C 


Cabinet 

Protection Type (see DIN 40050): IP 20 
Protection Class (see IEC 348): Class |, pro- 
tective conductor 

Line Connection: Mains connector; Shielding; 
RF-unit double screened 

Size: 310 mm W x 140 mm H x 660 mm L (12.2 
in W x 5.5 in H x 26 in L) 

Weight: 9.9 kg (22 Ib) 


Included With instrument: Operating manual, 
power cable (2 meters) 


PROGRAMMING EXAMPLE 


F 10E6: FD 20E6 50ers ome —Delimiter= 


POM asa 


aoe 


Ordering Information 


Models January 1989 prices 


PM 5390M Programmable 1 GHz RF 
Generator (-7 dBm output) ................. $6950 
PM 5390SM Programmable 1 GHz RF 


Generator (+13 dBm output) .............. 7450 
Accessories (Also see page 485) 
PM 9075 Coaxial Cable BNC-BNC ........ $11 


PM 9585 50Q Termination, 1W.............. 30 
PM 2295/10 IEEE Bus Cable (1meter)... 155 


ER ERXGEIB 
Continues sweep on 
Sweep time 5s 


Sweep time indication 

Level of —50dBm 

Level indication 

A frequency 20MHz 

A frequency indication 
frequency indication 10 MHz 
frequency identification 


PM 2295/20 IEEE Bus Cable 


(2 meters) ....6.5 02581. ee $170 
PM 2296/50 IEEE/IEC Adapter .............. 70 
PM 2296/60 IEC/IEEE Adapter .............. 80 
PM 9560 19-in Rackmount Adapter ....... 130 


Service & Support 


Warranty 

One-year product warranty. (See page 470 
for further information on warranty terms and 
conditions.) 
Note: The above configurations meet North American 
power requirements. For other power options, see 
Introduction Section, page 491. 
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Video & Audio Generators 


PM 5326 


PM 5326 


nal generator O7-125 Mtz 


FREQUENCY 


AF FREQUENCY 
COUNTER 


PM 5326 


PM 5326 Video RF Signal Generator 


The RF signal generator PM 5326 has been 
specially designed for radio and television devel- 
opment laboratories and those involved with 
receiver sensitivity and selectivity measurements. 
For service workshops and education the gen- 
erator also provides four sweep ranges for the 
alignment of IF amplifiers and FM receivers. 


Color Coded Controls 


The generator is divided into three functions: 
main RF oscillator; sweeper; and marker gen- 
erator. Controls for each function are differently 
color-coded, being grouped for operator con- 
venience. 


Main RF Oscillator 


The output frequency extends from 100 kHz to 
125 MHz in 9 push-button selected ranges amply 
covering the domestic AM/FM radio spectrum. A 
built-in 5-digit display enables frequencies to be 
easily set to 1 partin 10000, essential for precise 
alignment procedures, selectivity and filter tests. 
This counter can also measure frequencies from 


external oscillators to 999.99 kHz, extendable to 
99.999 MHz. Typical uses for the counter include 
alignment of TV remote control units and check- 
ing line and frame time base frequencies. 

The output level is electronically stabilized for 
all ranges eliminating resetting and the need for 
meter reading and can be continuously attenu- 
ated to over 80 dB from the maximum of 50 mV 
into 75Q. 

This may be set to levels calibrated at -3 dB and 
-40 dB with a separate attenuator. A particular 
feature of the generator is the special attention 
given to spurious RF radiation. A ‘double-box’ 
construction gives a high degree of screening, 
keeping RF radiation very low and ensuring that 
low level outputs in the region of 0.5 uV can be 
used with full confidence. 


AM/FM Modulation 


A choice of CW or MCW output AM or FM and 
internal or external modulation signals are quickly 
selected by push-buttons. All AM signals can be 
internally modulated by a 1 kHz tone to a depth 


of 30% which is adequate for most applications. 
This can be increased to 100% over the range 20 
Hz to 20 kHz (3 dB) by an external source. 
Frequency modulation may be applied to the 10/ 
11 MHz and 75-110 MHz ranges allowing com- 
plete alignment checks to be made on FM receiv- 
ers. Internal frequency modulation at 1 kHz is 
equivalent to a 22.5 kHz deviation. External 
signals can be applied to a maximum deviation of 
75 kHz over the frequency range 20 Hz to 60 
kHz (3 GB). 

A swept frequency oscillator outputis available 
to measure the dynamic response of intermedi- 
ate frequency amplifiers in AM/FM and TV re- 
ceivers. Four frequency ranges are selectable by 
push-buttons. The maximum sweep widths are 
40 kHz for AM/IF, 1.2 MHz for FM/IF and Band II 
and up to 10 MHz for the video IF ranges. Sweep 
rate is either by a linear sawtooth between 3-30 
Hz or at a line frequency with phase adjustment. 


Marker Generator 


Markers are available in each RF sweep range 
to indicate a precise frequency value and provide 
a calibrated frequency scale over the complete 
spectrum. The position of the variable marker is 
controlled by the main frequency control and the 
setting is displayed on the internal counter. Fixed 
markers at regular intervals may be added to the 
output signal by pulling the marker amplitude 
switch. 


Specifications 


Technical Specifications 


Frequency 


Range: 100 kHz...125 MHz 

(9 subranges, selectable with push-buttons) 
Subranges: 

. 100 kHz...250 kHz 

. 250 KHz...500 kHz 

. 500 kHz...1000 kHz 

. 1 MHz...2.5 MHz 

2.5 MHz...5 MHz 

. 5 MHz...10 MHz 

. 10 MHz...25 MHz 

. 25 MHz...50 MHz 

. 50 MHz...125 MHz 

Display: 5-digits. 7-segment 11 mm LED. 
2-dimension LEDs kHz. MHz 

Setting Error: <10* +1 digit (typical) 
Temperature Coefficient: <10°/K 

Short Term Drift: 1 x 10° 


RF Output 


Voltage: 50 mV at 752 

Impedance: 752 

Frequency Response: <2 dB in each RF range 
(1 GB typical) 

Attenuation: 

80 dB continuous with indication 

40 dB and 3 cB calibrated and switchable 
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Video & Audio Generators 


PM 5326 


Modulation 


Amplitude Modulation: (in all ranges) 
Unmodulated 

Internal with 1 kHz sinewave (depth 30%) 
External with signals 20 Hz...20 kHz (3 dB) 
(depth 0...100%) 

Modulation Coefficient: 200 mV/10% modula- 
tion depth 

Frequency Modulation: 

In ranges 10...11 MHz and 75...110 MHz 
Unmodulated 

Internalwith 1 kHz sinewave (deviation 22.5 kHz) 
External with signals 20 Hz...60 kHz (3 dB) 
(deviation 0...+75 kHz) 

Modulation Coefficient: 200 mV/+7.5 kHz 
deviation 

Input: BNC connector MOD/IN 

Impedance: >10 kQ 

RF Sweep Ranges: 

400 kHz...500 kHz 

10 MHz...11 MHz 

75 MHz...110 MHz 

36 MHz...41 MHz 

Frequency Response: >0.2 dB in sweep ranges 


Internal AM signal, 1 kHz and 30% modulation depth at 


a carrier frequency of 27 MHz. 


S curve with variable marker at 10.7 MHz and fixed 
markers at regular intervals of 100 kHz. 


Sweep Frequency: 3...30 Hz continuously vari- 
able; 

50 Hz or 60 Hz mains, phase variable 

Sweep Widths: (fully variable) 

0...4 KHz in range 400 kHz...500 kHz 

0...1.2 MHz in range 10 MHz...11 MHz 

0...1.2 MHz in range 75 MHz...110 MHz 

0...10 MHz in range 36 MHz...41 MHz 
Linearity: >95% 

Center Frequency: Fully adjustable between 
minimum and maximum 

Output: BNC connector Sweep out 

Voltage: 2...10 Vp-p (varied by internal sweep) 
2V at 1 kHz at AM or FM (internal) 
Impedance: 1 kQ 


Marker Generator 


Fully variable over all four RF sweep ranges and 
indicated by LED display. 

Marker: Marker mixing, AF beat frequency 
markers 

Amplitude: Adjustable to 2 Vp-p 

Output: Marker addition via loop through BNC 
connections Y,- Y.., 

Impedance: >500 kQ 


The luminance IF curve is aligned at its frequency of 
38.9 MHz. 


Fixed Markers 


Obtained by pulling marker amplitude switch. 
Distance between the fixed markers dependent 
on selected range. 


Counter (PM 5326X only) 


Selected by COUNTER EXT push-button 
Input: BNC-connector 

Frequency Range: 10 Hz - 999.99 kHz 
Input Voltage: 30 mV...50V 

Input Impedance: 1 MQ 


General Specifications 


Power Requirements 


Voltage: 115, 230V 

Power Consumption: 18W 

Frequency: 48...63 Hz 

Size: 310 mmWx 140 mmH x330mm L (12.6 in 
W x 5.5 in H x 13 in L) 

Weight: 6.5 kg (14.3 Ib) 

Included: PM 9537 Cable with impedance trans- 
former 75/300Q, operating/service manual, line 
cord. 


Ordering Information 


Models January 1989 prices 


PM 5326 RF Signal Generator ............... $2470 
PM 5326X As PM 5326 with a-counter 


facility up-to 100: MHz ..../ ee ees 2640 
Accessories (Also see page 485) 
PM 9072 Cable BNC 4 mm..............000 28 
PM 9075 Cable BNC-BNC ...........0.0000.. 11 
PM 9560 19-in Rackmount Adapter ....... 130 


Service & Support 


Warranty 

One-year product warranty. See Page 470 
for further information on warranty terms and 
conditions. 
Note: The above configurations meet North American 
power requirements. For other power options, see 
page 491. 
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PM 5515 colour TV pattern generator PHILIPS 
. \ehicenaia irantaternee Jaw 
ON a BREINER YOOARD 


MODULATION 
WWTERN 


PM 5515 


PM 5515/16/18 C 
Synthesized control of RF frequency 


Covering every RF band from IF to bands IV/V including cable TV bands 


Storage and recall of 10 complete programs, RF freq., pattern and sound settings 


Keyboard call-up of up to 70 test patterns/combinations 

Simple TV standard selection of PAL, NTSC or SECAM 
Operation of up to 3 to 4 receivers on a 10 mV output 

RGB option 

GPIB/IEEE-488 version with standard RGB and universal chroma 


~ PM 5515, PM 5516 & PM 5518 


<a 


IEEE-488 
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A Pattern for the Future 


This family of versatile color pattern generators 
is designed to cover all available TV standards. 
° PM 5515 is for PAL/NTSC 
° PM 5516 is for SECAM 
* PM 5518 is for SECAM/PAL/NTSC 

All models are microcomputer-controlled with 
powerful, non-volatile memories, allowing pre- 
determined user-programs to be stored and 
recalled at will. At the touch of a key. 

Over 70 different patterns and combinations 
are achievable, as well as Teletext, FM stereo 
and dual-channel sound. All very simple to set 
up. 
Each model in the series is available in a basic 
configuration, and also with enhanced versions 
to cater to the widest possible spectrum of appli- 
cations. These are listed at the end of this sec- 
tion. For servicing of color TV monitors and ap- 
plications involving computer graphics, an RGB 
option is available. A system version, the TXI, 
with GPIB/IEEE-488* interface built-in, RGB, 
and universal chroma as standard, is also avail- 
able. 

Thus many of today’s video testing problems 
are well covered, with reserve capability ready 
for tomorrow’s needs. 


Versatility with Ease 


The PM 5515/16/18 series offers you unparal- 
lelled versatility and ease of use. 

Thanks to microcomputer control, one simply 
keys-in the programs required — R.F. frequency 
setting, pattern selection and sound modulation. 
Touch a button to store them — ready for recall. 
And, even a year later, just recall and the pro- 
gram is still there — ready for immediate use. 
Versatility plus simplicity. 


Lowest Cost of Ownership 


Microprocessor control offers more than versa- 
tility with ease. It offers security and reliability. 
Software modules and solid-state memories take 
over from mechanical switches, reducing serv- 
ice and maintenance costs to the absolute mini- 
mum. And with Philips built-in quality and reliabil- 
ity the user enjoys a sound guarantee of low cost 
of ownership. 


An Unparallelled Range 


The PM 5515/16/18 series offers an unparal- | 
lelled range of pattern generators. From the | 
versatile basic model with its touch-button con- | 
trol of every parameter, through models offering © 
FM-stereo and dual sound or Teletext test and 
page signals, up to the model that offers every- 
thing! A range from which one can choose a 
pattern generator for today — knowing that it will 
meet tomorrow’s needs. 


*The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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TV & Video Pattern Generators 


PM 5515, PM 5516 & PM 5518 


Patterns for Now and for the Future 


Twelve push-buttons make the selection of 
eighteen different patterns possible. These test 
patterns check and align the monochrome and 
chrominance circuitry of the color TV monitors 
and VCR. 
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Circle on a grey background for checking the 
overall linearity and geometry. The white circle 
changes automatically to black when used with 
the white pattern and is useful for checking 
reflections. 


Center Cross/Border lines is ideal for center- 
ing TV monitors and TV screens. Also to check 
the deflection linearity and for pin-cushion cor- 
rection. 


White 100% with swinging burst is designed 
for setting white D and for an overall check of 
purity. Also for beam current adjustment. White 
D is the correct white necessary for a natural 
color reproduction. 


Dot pattern mainly for static convergence. The 
screen should contain pure white dots. 


Cross hatch/Center Indication with 17 verti- 
cal and 12 horizontal lines is used for checking 
and re-aligning dynamic and corner convergence. 
The advantage is that there is no interlacing 
which would normally tire the eyes. If interlacing 
is required this can be achieved by superimpos- 
ing another pattern such as center cross or 
circle. 


Checkerboard pattern of six times eight rows 
of squares provides a visual standard for basic 
picture tube alignments, for example: centering, 
focus, horizontal and vertical deflection and lin- 
earity. 


Grey scale. Full-screen linear staircase signal 
with 8 equal steps from black to white is used to 
locate faulty linearity of the video amplifier or 
grey-scale setting. 


Multiburst contains eight full screen vertical 
bars of defiinition lines in the frequency ranges 
0.8, 1.8, 2.8, 3.0, 3.2, 3.4, 3.8 and 4.8 

MHz. This checks the bandwidth of the video or 
luminance amplifier-in black and white or color 
TV as well as the resolution of monitors and 
video recorders. 


VCR is a specially-designed test pattern to 
check the bandwidth, linearity, sensitivity and 
AGC of the chroma amplifiers in color video 
recorders. 
This combined test pattern is divided into 4 
horizontal segments: 
°24 lines of 100% white to clip and to level. 
*Eight bars of resolution of which 2.8 - 3.0 - 3.2 
- 3.4 MHz are used to align the high-pass filter 
for a maximum resolution in VCR bandwidth. 
*Eight steps of decreasing linear levels of satu- 
ration from 100 to 0% to check the chroma 
amplifier linearity and color AGC circuitry. 

°A black horizontal bar with a moving white field 
to check moving pictures on video recorders. 


Purity with a choice of the three primary colors 
clearly indicated by LEDs. The red pattern is 
used for checking color purity. The green pattern 
provides a purity check for three-in-line tubes. 
Blue is also available to check color perform- 
ance. The three complementary colors, ma- 
genta, yellow and cyan can also be displayed by 
selection, as can white and black. 

Combinations with circle and/or center cross 
are easy to select. 
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TV & Video Pattern Generators 


Color bar standard bar pattern. The vertical 
bars are white D, yellow, cyan, green, magenta, 
red, blue and black. 

Since it is dependent on the TV system se- 
lected, the luminance content is automatically 
corrected for each setting. 

The color bar pattern therefore provides suffi- 
cient information for a good overall check of color 
performance, including checks on burst keying, 
subcarrier regeneration, RGB amplifiers, the 
delay color versus B/W signal and saturation. 


Examples of PAL coded DEM pattern. For NTSC this 
DEM pattern contains different color coding. 


A(B-Y)=0 
* PAL coded 
** Anti-PAL coded 


DEM pattern. Demodulator is a combined test 
pattern which, divided in 4 sections, contains 
information to make on-screen checks and align- 
ments of the color demodulators and sub-carrier 
frequency. For PAL itis used to check the chroma 
delay line for amplitude and phase (venetian 
blinds). For the NTSC system, the pattern is 
according to the NTSC requirements and con- 
tains 7 color bars, -| and +Q signals and a black 
and white reference field. 


PM 5515, PM 5516 & PM 5518 


SOUND 


MODULATION 


CARRIER 


STEREO 


Stereo and Second Sound Channel 


For use in standard CCIR, PAL G systems, the 
PM 5515/16/18 have a selection of optional -X, 
-TX, and TXS configuarations with two sound 
carriers — for use in one- and two-channel 
mode, or right and left channel of a stereo signal. 
They are therefore appropriate for European 
systems (and are not compatible with MTS 
(NTSC) stereo systems). 
CTV transmission with stereo sound or alterna- 
tive second sound channel (e.g. to choose be- 
tween synchronized or original voice tracks) is 
becoming more common. The special CTV re- 
ceivers with stereo decoders needed to repro- 
duce these broadcasts can be expected to be in- 
creasingly popular. The -X, -TX and -TXS meet 
the need for a portable color pattern generator 
for test and realignment of these receivers. 
The instrument allows external modulation from 
a full stereo tuner/amplifier, tape or cassette 
recorder, with PM 5515 as the RF modulator. 
*Sound carriers according to standard at 
5.5 MHz and 5.742 187 5 MHz +3 x 10° 
* Sound/vision separation at 13 and 20 dB, 
respectively 
* Internal FM of 1 KHz and 3 kHz with 30 kHz 
deviation 

* Full external stereo modulation facility for all 
types of stereo equipment (recorders, CDs, 
tuners, etc.) 

® Pilot tone according to standard at 54.687 

5 kHz +3 x 10°, with recognition frequencies at 

f,/133+117.5 Hz (stereo) and f,/57+274.1 Hz 

(second sound channel) 


PHILIPS TELETEXT 


Pies PAGE 103 Pm SSIS TELETEXT 


Teletext 


The growth of electronic communications has 
seen a rapid increase in the introduction of text 
transmission. To meet the highly specialized 
requirements for the checking and alignment of 
teletext receivers and decoders in PAL G and | 
systems the -T, -TX, and -TXS configurations 
have been specially developed. Both instruments 
offer the facility of a selection of five teletext 
pages with special contents for decoder testing 
as well as a wallpaper test pattern. 


VIDEO 
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PM 5515, PM 5516 & PM 5518 


PHILIPS 


RF Selection 


All models cover the full frequency range from 
32...900 MHz, including IF and TV transmissions 
in frequency bands |, Ill, IV and V. Full coverage 
of cable TV and S-channels is provided in fre- 
quency bands 104...175 MHz (S1...S10) and 
230...300 MHz (S11...S20); and hyperband 
coverage is provided in the frequency range 
300...470 MHz. Selection of the synthesized RF 
frequency within these bands is electronic, via 
the keyboara. 

Up to ten memory places can be used either to 
store the selected RF frequency or TV channel 
number. Having stored, e.g. the local TV sta- 
tions, any one of them can be recalled at the 
touch of a button without time consuming dial 
tuning. 

The first digit shows the memory place. The 
other three digits indicate the selected freq uency 
or TV channel. The RF carrier output of >10 mV 
into 75Q is ample for 3 or 4 receivers in parallel 
during workshop repairs, and the carrier can be 
continuously attenuated by more than 60 dB, 
with output indications at 1 mV, 100 nV and 
10 pV levels. The ability to smoothly vary the RF 
level is of particular value when checking the 
overall RF sensitivity or AGC circuits. 

Up to ten memory places can be used either to 
store the selected RF frequency or TV channel 
number. Having stored, e.g. the local TV sta- 
tions, any one of them can be recalled at the 
touch of a button without time consuming dial 
tuning. 
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RF Carrier and Frequency 
Spectrum 


Although double sideband, the RF envelope of 
the PM.5515/16/18 is very similar to that trans- 
mitted by professional TV broadcast companies, 
such as, e.g., 13 dB for TV standard G between 
the sound and vision channels. (Most other gen- 
erators have 25 dB or more separation, leading 
to false impressions when aligning tuners and 
RF amplifiers.) 


Bs 


The System Switch 


The rear of the instrument offers additional 
facilities which add to the uniqueness of the 
PM 5515/16/18 range. A selection switch is used 
to choose the TV system required. Line fre- 
quency is automatically selected utilizing inter- 
nal crystals, either 15 625 Hz for CCIR or 
15 734 Hz for RTMA with less than 0.4 Hz 
frequency tolerance. 

The correct crystal for color and subcarrier, 
determining line- and frame-frequencies, is 
selected automatically. 


"PAL/NTSC 
SUBCARAIER 


BUCIO/ OES OUT 


Ses 


The Euro/SCART connector for audio/video out as well 
as the DIN connector for external audio modulation are 
standard for all models. 


Outputs 


On the rear panel, video output is via a Euro 
Scart connector an external sound modulation 
via a standard DIN plug. Color subcarrier and 
sync signal are supplied as standard, with RGB 
optionally available. 


RGB Option 


RGB signals and a SYNC and subcarrier facil- 
ity are available to meet the rapid advance in 
computer graphics techniques and servicing of 
color video monitors. There are many monitors 
which only accept RGB signals and for testing 
these the RGB option is essential. 


VPS Test Facilities 


PM 5515-TXS and PM 5518-TXS models offer 
complete testing of video cassette recor- ders 
equipped with VPS, under the PAL B/G/H, D 
and I/N standards. A maximum of 9 coded VPS 
Signals are available including date, transmis- 
sion time, country indication, TV channel, stereo/ 
dual/mono sound and adult/general suitability. 

Special signals such as LEER code, program 
interrupt and system status can also be se- 
lected. VPS data is shown in a 1/6 screen height 
horizontal bar which can be combined with any 
test pattern and displayed in six positions, either 
on- or off-screen. Unique to VPS instruments is 
on-screen display of codes and programming 
the generator to set codes locally if required. 


f 44:3 
tum Whre2z. 


1989 Fluke and Philips Catalog 


TV & Video Pattern Generators 


PM SS%8-TM colour TV pattern generatar 


SOUND PAY Li EN f iat 


Rare 


POWER 
ant 


A Range for Today and Tomorrow 


The versatility of the Philips color pattern gen- 
erator family not only ensures that today’s re- 
quirements are expertly met but the develop- 
ments of tomorrow are anticipated. 


PM 5515 Generator For PAL/NTSC 


The standard PM 5515 generator with its ad- 
vanced features, unrivalled in the market place, 
is complemented by four enhanced models: 

_ PM5515-T has 5 Teletext pages plus a wallpa- 
per test pattern for aligning and testing teletext 
receivers and decoders. 

PM 5515-X features full additional FM stereo 
and dual sound channel facilities according to 
system G. 


No. of lines per picture frame 


Field frequency (Hz) 


PAL and NTSC TV Systems Specifications For PM 5515 and PM 5518 


ee A ee 


25 
50 


PM 5515, PM 5516 & PM 5518 


PHEIPS 
VISION CARRIER 


PM 5518 TXS 


PM 5515-TX offers, in addition to all the facili- 
ties of the basic model, all those features 
provided by the other two models. 

PM 5515-TXS further expands on the -TX 
version by adding VPS for PAL system G. 


PM 5516 Generator For SECAM 


The PM 5516 offers the same features as the 
standard PM 5515 above, except it operates ac- 
cording to the French SECAM TV system L with 
positive video modulation and AM sound. It also 
operates to the TV standards D, K1, B, Gand H 
corresponding to OIRT TV system with negative 
video modulation and FM sound. The desired TV 
standard is simply selected at the rear of the 
instrument. 


Line frequency (lines/second) 


TV and chroma standard CCIR, PAL]|CCIR, PAL}CCIR, PALIRTMA, NTSC 


inasihpad 


Sound carrier to vision carrier (MHz) 


Field frequency (Hz) (fields/second) 


6 

Chrominance subcarrier (MHz) 4.433619 | 4.433619 | 4.433619 
iar ( 5 
F 


6.5 
[Sound modulation Ss FMF 
EE EU 


SECAM TV System Specifications For PM 5516 and PM 5518 
SECAM B, G, H | SECAM D, K, Ki 
ASF neg. 


inisasial 
50 
5 
M 
0 
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50 50 
icc sonsiai oc cave 
50 


SECAM L 

6,500,000 

ASF pos. 
FM 


FM 

F., = 4,250,000 F,, = 4,406,250 
Frequency modulation 
Line sequential D'R and D’B 


PM 5516 is the standard SECAM COLOR 
generator. 

PM 5516-T is as PM 5516 but extended with 
ANTIOPE. 


PM 5518 Generator For SECAM/ 
PAL/NTSC and GPIB/IEEE-488 
Systems 


The PM 5518 expands on the basic PM 5515 
by supporting not only the NTSC and PAL TV 
standards, but also SECAM. In addition, it adds 
IEEE-488 compatibility as an optional configura- 
tion for systems application. As such, itis Philips’ 
most advanced color pattern generator. 

A push-button on the front panel selects PAL or 
SECAM, with a rear panel switch to select NTSC. 

In addition to the standard PM 5518, enhanced 
versions include: 

PM 5518-TX operates according to TV stan- 
dard G, STEREO FM, DUAL SOUND and five 
pages of teletext and — according to system 
SECAM L — seven pages of ANTIOPE. 

PM 5518-TXS further expands on the -TX by 
adding VPS for TV standard G. 

PM 5518-TXI is the highest performance con- 
figuration, specifically aimed at systems applica- 
tions. In addition to including all of the same 
features as the -TX by version, it includes RGB, 
and an |EEE- interface, with “Identification mode” 
and “Learn mode’, plus universal chroma facili- 
ties and optional VPS. High stability oscillators 
are standard for systems use. 

These versions offer the same wide choice of 
test patterns, advanced RF selection, STORE/ 
RECALL facilities and, last but not least, RGB 
option, as the PM5515 PAL/NTSC generators. 


Specifications 


Technical Specifications 


Video Carrier 


Frequency 

Range: 32...900 MHz 

IF = Band I: 32...90 MHz 

S-Band S1-S10: 104...174 MHz 

Band Ill: 174...230 MHz 

S-Band $11-S20: 230...300 MHz 

Hyperband H21-H40: 300...470 MHz 

Band IV-V: 470...900 MHz 

Frequency Selection: Keyboard 

Fine Tuning: 250 kHz steps for TV frequencies 
100 kHz steps for IF frequencies (32...44.9 MHz) 
Frequency Tuning: In positive or negative di- 
rection. Tuning speed increase by holding step 
button 

Storage: 

a) Possibility for 10 different RF frequencies 

b) As a), indicated as TV channel numbers 
Indication: 4-digit 7-segment LED display 

a) First digit: memory, store and recall position 
0...9 

b) 2nd, 3rd and 4th digits: 3-digit indication of 
frequency in MHz. Separate indication for 250 
kHz, 500 kHz and 750 kHz steps 
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PM 5515, PM 5516 @ PM 5518 


c) Keyboard-selectable TV channel numbers 
(e.g. C21 or C70) 


RF Output 


RF Output: BNC connector (front panel) 
Impedance: 75Q 

Output Voltage: <10 mV 

Attenuation: 60 dB, continuous 


Video 


Video Modulation 

Modulation: AM internal-external switchable 
Polarity: Negative/positive for SECAM L 
Video Input 

Video Input: BNC connector (front panel) 
Input Voltage (PP): 1V 

Max. permissible: 

Input Voltage: +5V 

Impedance: 75Q 

Polarity: White level positive 

Coupling: DC (clamping on sync.) 


Video Output 


Video Output: 

a) BNC connector 

b) SCART connector (Euro-AV connector), pin 
19 (rear) 

Impedance: 75Q 

Voltage (PP): 

a) 1V fixed 

b) Variable between 0...1.5V/75Q 

Polarity: Negative 

Coupling: DC 


Chroma (PAL and NTSC) 


Chroma Standards: PAL according to system 
B, D, G, H, |, (M, N) 

NTSC according to system M (switchable) 
Selection: Rear panel thumbwheel system 
switch 

Sub-Carrier Frequency: 4.433619 MHz for PAL 
Bab eGo? 

3.575611 MHz for PAL M; 

3.582056 MHz for PAL N; 

3.579545 MHz for NTSC 

Sub-carrier frequencies coupled to line frequency 
according to selected standard 

Tolerance: <3 x 10° (+5...+40°C) 

Burst: Position, number of cycles and phase 
according to selected standard 

Amplitude: Chroma with burst 

a) Fixed (100%) 

b) Continuously variable from 0...150% 
Chroma Vectors Inaccuracy: Phase <3°, 
amplitude <5% relative to luminance amplitude 


Chroma (PAL/NTSC; PM 5518TXI) 
Chroma Standards: As PM 5518 TXS with PAL 
-M, N as standard 

Sub Carrier Frequency (coupled with line fre- 


quency): 

PAL B,D,G,H,! 4.433619 MHz 
PAL M 3.575611 MHz 
PAL N 3.582056 MHz 


Tolerance: 10° 


Siz 


Temperature Coefficient: 2 x 10°°/K 

Ageing: 2 x 10°*/year 

Sub Carrier Frequency (not coupled with line 
frequency): 

NTSC (4.433 MHz) 
Tolerance: <10% at 23°C 
Ageing: 2 x 10°/K 

Sub Carrier Blanking: acc. to system 


Chroma (SECAM) 


Chroma standards: SECAM B, G, H, D, K, K1 
and L 

Selection: Two rear panel thumbwheel system 
switches 

Sound Carrier Rel. to Vision Carrier (Hz): B, 
G, H-5,500,000; D, K, K1, L-6,500,000 
Type/Polarity of Video Modulation: 3 AF/neg. 
Type of Sound Modulation: FM 
Chrominance Sub-Carrier (Hz): f°® = 4,250,000 
fo? = 4,406,250 

Tolerance: <2 kHz 

Type of Chrominance Sub-Carrier Modula- 
tion: Frequency modulation 

Transmitted Chrominance Information: 
Line-sequential D’R and D’B 

Line Frequency: 15,625 lines/s 

Field Frequency: 50 Hz (50 fields/s) 

Signals: D’R = -1.9 (E’R - E’Y) 

DiB=sL5(E Bory) 

Identification: According to TV system in line 
and frame 

Frame Identification: Position in lines 7 to 15; 
in 1st, 3rd and 5th field etc.: in lines 320 to 328; 
in 2nd, 4th and 6th field etc. 

Line Identification: By burst (chrominance sub- 
carrier reference signal) on the back porch ac- 
cording to TV standard (B, D, G, H, K, K1, L/ 
SECAM) 

Amplitude: Line and frame identificationaccord- 
ing to TV standard, but also variable between 
0...150% together with chroma information 
Chrominance Signal: According to standard, 
but also variable 

Amplitude: Between 0...150% of the nominal 
value 

Frequency Deviation: Of chrominance subcar- 
rier according to TV standard 

Video Pre-Emphasis: Low frequency pre-cor- 
rection and high-frequency bell filter according 
to TV standard 

Bell Center Frequency: 4.286 MHz 
Tolerances: <20 kHz 


Chroma (SECAM); PM 5518TXI 
as above except: 


Tolerance: <10° 
Temperature Coefficient: 2 x 10°°/K 
Ageing: 2 x 10°°%/year 


4.433619 MHz 


Synchronization 


Line Frequency: 15,625 Hz (CCIR), 15,734 Hz 
(RTMA) 

Frequency Tolerance: 0.4 Hz (+5 ... +40°C) 
Number of Lines: 625 (CCIR), 525 (RTMA) 
Field Frequency: 50 Hz (CCIR), 60 Hz (RTMA) 


Line and Frame Sync.: According to TV stan- 
dard, interlacing 

Output: BNC connector (front panel) 

Sync. Signal: Combined signal with line and 
field synchronization pulses with amplitude dif- 
ference 

Voltage (open-circuit): 2.6V for line pulse 
5.0V for field pulse 

Impedance: 6 kQ 

Polarity: Negative 


Sound Carrier and Modulation 


Sound Carrier (mono): On/off switchable 
Frequency: 4.5 MHz, standard M, N; 

5.5 MHz, standard B, G, H; 

6.0 MHz, standard |; 

6.5 MHz, standard D, SECAM L 

Tolerance: <3 x 10° (+5...+40°C) 
Vision/Sound Carrier Ratio: 

13 dB, standard B, G, H; 

11 dB, standard D, K, K1, L; 

13 dB, standard M, N; 

12 dB, standard | 

Sound Modulation: FM, internal and external 
on/off switchable, AM for SECAM L 
Pre-Emphasis: 50 us, standard B, D, G, H, |, K, 
K1; 75 us, standard M, N 


Internal 


Frequency Deviation: 

+30 kHz, standard B, G, H; 

+15 kHz, standard M, N; 

+27.5 kHz, standard |; 

+24 kHz, standard D, K, K1 

Modulation Depth: 50%, standard SECAM L 


External 


0.4V will give the same deviation or modulation 
depth as with internal modulation 

Input: DIN connector, pin 3 + 5 (rear panel) 
Impedance: 0.5 MQ 

Bandwidth: 40 Hz...15 kHz 

Max Input Voltage: +40V 


Output: SCART connector (Euro-AV connec- 


tor), pin 3 (rear panel) 
Impedance: 1 kQ 
Voltage: 0.4V 


Teletext for T and TX Versions 


Data Synchronization Frequency: 

PAL BGI-6.9375 MHz, ~444 x ft; 

SECAM L-6.203125 MHz, ~397 x f# 

Data Coding: Acc. to standards as PAL 
Signal Levels: ‘1’ + 66% level, 0+black level; 
‘1’ + 100% White level as PAL 

Signal Shaping: Cos, filter 


Text Data 


Decoder Alignment: No combination possible - 
with test alignment patterns only PM 5515T and | 


PM 5516T 


Data Contents: Clock run-in standard, framing f 
code standard, full field, remaining pattern | 


pseudo-random (not PM 5518) 


Normal Working Mode: Combinations possible i 


with all test patterns 
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Data Lines: 22; 335 
Data Contents: =5 text pages with special con- 
tents for decoder testing for each standard 


Signal Output 

Teletext Signal Combined with Video Signal: 
Video output 

Modulated RF Signal: RF output, RF from basic 
unit 


For X and TX Versions, Sound Section 

for Stereo and Second Sound Channel 
Transmission 

Standards: B, G 

Sound Carriers: Carrier 1-5.5 MHz; Carrier 2- 
5.7421875 MHz 

Vision Sound Carrier Ratio: Carrier 1-13 dB; 
Carrier 2-20 dB 

Frequency Tolerance: <3 x 10° (+5...+40°C) 


Modulation 


FM, internal and external on/off switchable 
Pre-Emphasis: 50 ys 


Internal Modulation 


Sound Channel 1: 1 kHz on/off switchable; 

3 kHz on/off switchable 

Deviation: +30 kHz in mono/dual-channel 

+15 kHz in stereo, right channel switched off 
+30 kHz in stereo, left and right channels switched 
on with 1 kHz internal signal 

Sound Channel 2: 1 kHz, on/off switchable 
Deviation: +30 kHz 


External Modulation 


Sound Channels 1 & 2 Input Voltage: 0.4V will 
give the same deviation as the internal signal 


PM 5515, PM 5516 & PM 5518 


Inputs 


DIN connector (rear panel) 
Contacts: Pin 2 (ground), 

pin 3 sound channel 1, 

pin 5 sound channel 2 
Impedance: 0.5 MQ 

Bandwidth: 40 Hz...15 kHz 

Max. Permissible Voltage: +40V 


Outputs 


SCART connector (Euro-AV connector) 
Contacts: Pin 3 sound channel 1, pin 1 sound 
channel 2 

Impedance: 1 kQ 

Voltage: 0.4V 


IEEE-488 Interface (PM 5518TXI only) 
Allows selection and control of all functions 


Operating Mode Detection 


Pilot Frequency: 54.6875 kHz (3.5 x f,,.) 
Tolerance: <3 x 10° (+5...+40°C) 
Modulation: AM 

Modulation Depth: 50% 

Identification Frequencies: 117.5 Hz (f 
stereo mode; 

274.1 Hz (f,,,/57) dual-channel mode 
Deviation of 2nd Sound Carrier: +2.5 kHz by 
modulation of carrier with unmodulated pilot 
For standards D, |, M, N the stereo versions X 
and TX also offer all mono facilities. 


VPS for TXS Versions 


VPS Video Programming System for pre-pro- 
grammed recording with home video recorders 
according to German broadcasting organiza- 
tions ARD, ZDF and ZVEI 


/133) 


line 


Optional Configuration Performance Table 


Model Number 


PM 5516-T 


PM 5515 
PM 5515-TXS a c,d 


TV System 


Data Synchronization Frequency: 5 MHz 

Bit Length: 400 ns 

Modulation: Bi-phase modulation 

Data Coding: According to the guideline issued 
by ARD, ZDF and ZVEI 

Signal Levels: ‘0’ = black level, ‘1’ = 71.4% of 
white level 

Signal Shaping: Cos, filter 

Location of Data: Line 16 

Data Contents: 9 different freely programmable 
non-volatile sets of VPS data preset at factory; 
each with 15 words (8 bits), including clock run- 
in, special identification and date of transmission 
Normal Operating Mode: Combination pos- 
sible with all test patterns and teletext; on/off 
switchable 

Programming: Via keyboard and text strip in- 
serted in the test pattern 

Text Strip: 6 different positions, or not visible 


RGB Option 

RGB Outputs 

BNC connectors (rear panel) 
Output Voltage (PP): 0.7V/75Q 
Impedance: 75Q 
Sub-Carrier Output 

BNC connector (rear panel) 
Output Voltage (PP): 1V/75Q 
Impedance: 75Q 

Sync. Output 

BNC connector (rear panel) 
Output Voltage (PP): 2V/75Q 
Impedance: 75Q 


Universal PAL/NTSC Chroma Molule 


PAL Systems: B, D, G, H, |, M, N 
NTSC Systems: M 


PM 5518 
PM 5518-TX 


PM 5518-TXS 
PM 5518-TXI 


_a.Mono sound _ b. Stereo sound 


mre 
spear 
eed 
ea 
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a 
asl 
waaas 
a 


c. Teletext d.VPS_ e. antiope-teletext 
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Sub-Carrier Frequency (coupled with line 


frequency): 

PAL B,D,G,H,! 4.433619 MHz 
PAL M 3.575611 MHz 
PAL N 3.582056 MHz 
NTSC 3.579545 MHz 


Sub-Carrier Frequency (not coupled to line 
frequency): 

NTSC (4.433 MHz) 4.433619 MHz 
Tolerance: <100 x 10* at 23°C 

Sub-Carrier Blanking: According to system 


Hyperband Module (only for 
instruments made before 1987) 


Total Frequency Range: 32...900 MHz 
IF + Band I: 32...104 MHz 

S-Band Si - S10: 104...174 MHz 

Band Ill: 174...230 MHz 

S-Band $11 - S20: 230...300 MHz 
Hyperband H21 - H40: 300...470 MHz 
Bands IV-V: 470...900 MHz 


General Specifications 


Power Supply 

Voltage: 100, 120, 220, 240 V -12/+10% 
Frequency: 50/60 Hz +5% 

Power Consumption: Depends on version 
Dimensions: 300mm W x 14mm H x 395mm L 
Weight: Approx. 10 kg depending on version 
Included: PM 9538 RF cable, BNC TV connec- 
tor 758, mains cable, operating manual 
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PM 5515, PM 5516 & PM 5518 


Ordering Information 


Models January 1989 prices 


PM 5515MM PAL/NTSC Pattern 
GeNeratOricsc5 ook 5. doce ee $1900 
PM 5518 NTSC/PAL/SECAML Pattern 
Generator. ee ee eee $2395 


Optional Configurations* 


PM 5515MM+RGB Standard PM 5515MM 
plus \RGB;,PAUINTSGS eee 2200 
PM 5515+GX Standard PM 5515MM plus 
PAL Gistereotisi..ccc coe eet ee ee 
PM 5515X+RGB Same, plus RGB 
PM 5515+GT Standard PM 5515MM plus 
PAL ;Giteletexts:si20.otek ee eae 
PM 5515GT+RGB Same, plus RGB....... 2900 
PM 5515+GTX Standard PM 5515MM plus 
PAL G stereo and teletext 
PM 5515GTX+RGB Same, plus RGB ... 3225 
PM 5515+TXS Standard PM 5515MM plus 


PAL G stereo, teletext, and VPS ........ 3425 
PM 5515TXS+RGB Same, plus RGB.... 3725 
PM 5518+RGB Standard PM 5518, 

plus) RG Bice. oes Ave tet emer eae 2695 
PM 5518TX Standard PM 5518 plus 

PAL G stereo, PAL G/I teletext, and 

SEGAM | antiope sietr...csc.ceecc nee. 3450 
PM 5518TX+RGB Same, plus RGB ...... 3850 
PM 5518TXS Standard PM 5518 plus 

PAL G stereo and VPS, PAL G/I 

teletext, and SECAM L antiope .......... 4050 


PM 5518TXS+RGB Same, plus RGB .... 4450 
PM 5518TXI Standard PM 5518 plus 

PAL G stereo, PAL G/I teletext 

SECAM L antiope, Universal Chroma 

RGB and IEEE-488 .:...... area 5150 


*For additional models configured for use outside N. 
America (including the PM 5516), contact factory 


Accessories (Also see page 485) 


PM 9539/01 RF cable and 3009 trafo ... 30 
PM 9075 75Q BNC-BNC Cable ............. Vt 


PM 9561 19-inch Rackmount Unit ......... 130 
Options (for existing units) 

PM 9546 Universal Chroma Unit............ 220 
PM 9545* Hyperband Module ................ 550 
PM 9544** VPS Module ...............0:cc 650 
PM 9543 RGB Output .............cccceeseee 350 


* Replacement unit only for older models; hyperband is 
now standard on all current models 

** See VPS for TXS on previous page for specifications 
Note: All options must be installed by the Philips 
service department P 


Service & Support 


Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 
Note: The above configurations meet North American 
power requirements. For other power options, see 
page 491. 
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PM5514V video pattern generator 


PM 5514V 


PM 5514V Video Color Pattern Generators 


PM 5514V for Monitor Testing 


The economical PM 551 4V is the ideal solution 
for workshops handling large volumes of com- 
puter or CCTV monitors. 

It offers a choice of over 70 color patterns and 
combinations, together with simple and secure 
microprocessor-controlled operation. All you 
need to do is connect the CCTV or monitor to be 
tested, key-in the required test pattern, and 
check that the TV or monitor performance is 
correct. 

The selected settings are clearly indicated by 
LEDs nextto the pushbuttons. Setting-up couldn't 
be quicker or more convenient, giving you ex- 
actly the test pattern you want, in only a few 
seconds. 

A front-panel CVBS output is standard, and an 
additional rear-panel RGB output is available as 
a factory-fitted option. The RGB output includes 
SYNC and sub-carrier signals, to meet the spe- 
Cific requirements of color monitors and other 
video equipment. Since many monitors accept 
only RGB signals, this will in many cases be an 
essential testing facility. (RF carrier and sound 
sections, for TV, excluded; see PM 5515 if re- 
quired.) 

Achoice of models is available for NTSC M, or 
for PAL B, G, | or D standards. 


Every Pattern You Need — at the 
Touch of a Button 


Twelve push-buttons make the selection of 
eighteen different test patterns possible. These 
patterns can be used for checking and aligning 
the monochrome and chrominance sections of 
color TVs, monitors and VCRs. 

Patterns and uses include: 

° Circle — for linearity and geometry. 

* Center cross/Border lines — centering and 
pin-cushion correction. 

* White — ‘White D’, purity and beam current 
adjustment. 

* Dot pattern — static convergence. 

* Cross hatch/Center indication — dynamic 
and corner convergence, centering. 

* Checkerboard pattern — useful for basic 
alignments. 

* Grey scale (8 step) — video amplifier linearity. 

* Multiburst (8 bars of definition lines) — video 
bandwidth and resolution. 

* VCR — specially designed for checking band- 
width, linearity, sensitivity and AGC of chroma 
amplifiers in VCRs. 

* Color bar — overall color performance checks 

* DEM pattern — color demodulator and sub- 
carrier frequency checks. 

* Purity (3 primary colors and combinations) — 
purity checks 


PM 5514V 


Specifications 


Technical Specifications 


Video 


Modulation 

Modulation Type: AM internal 
Polarity: Negative 

RF Sync. Level: 100% 

Video Output 

Output Connection: 

a) BNC connector 

b) SCART (Euro AV) connector pin 19 (rear) 
b) Variable between 0...1.5V into 75Q 
Impedance: 75Q 

Voltage (P-P): 

a) 1V fixed 

b) Variable between 0...1.5V into 75Q 
Polarity: Negative 

Coupling: DC 


Chroma 


Chroma Standard: PAL, B, G, H, | and D, or 
NTSC M (fixed for each instrument; not switch- 
able) 

Sub-Carrier Frequency: 4.433 619 MHz for 
standard B, G, H, |; 

3.579 545 MHz for standard M NTSC 

Both coupled to line frequency 

Tolerance: <3 x 10° (+5...+40°C) 

Burst: Position, number of cycles according to 
standard 

Amplitude: Chroma with burst, fixed 100%, on/ 
off switchable 

Chroma Vectors Inaccuracy: 

Phase: <3° 

Amplitude: <5% relative to luminance ampli- 
tude 


Sound Carrier and Modulation 


Sound Carrier Mono: On/off switchable 
Frequency: 5.5 MHz, standard B, G, H; 

6.0 MHz, standard |; 

6.5 MHz, standard D 

Tolerance: <3 x 10-5 (+5...+40°C) 
Vision/Sound Carrier Ratio: 13 dB, standard 
B, G, H, D; 12 dB, standard | 

Sound Modulation: RM internal/external on/ off 
switchable 

Pre-Emphasis: 50 us 

Internal: Frequency deviation 

+30 kHz, standard B, G, H 

+27 kHz, standard | 

+24 kHz, standard D 

External:0.4V gives the same deviation as with 
internal modulation 

Input: DIN connector pins 3 & 5 (rear panel) 
Impedance: 0.5 MQ 

Bandwidth: 40 Hz...15 kHz 

Max. Input Voltage: +40V 

Output: SCART (Duro AV) connector, pin 3 
(rear panel) 

Impedance: 1 kQ 

Voltage: 0.4V 


a eed Ue ee eee ee eee 
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PM 5514V 


Synchronization 

Line Frequency: 15 625 Hz for CCIR, 15 734 Hz 
for RTMA 

Number of Lines: 625 for CCIR, 525 for RTMA 
Field Frequency: 50 Hz for CCIR, 60 Hz for 
RTMA 

Line + Frame Sync.: According to standard, 
interlacing 

Sync. Signal: Combined signal; line and frame 
synchronization pulses with amplitude differ- 
ences 

Output: BNC connector (front panel) 

Voltage (open circuit): 2.6V for line pulse, 5V 
for field pulse 

Impedance: 6 kQ 

Polarity: Negative 

RGB (Optional) 

RGB Outputs: BNC connectors (rear) 

Output Voltage (pp): 0.7V into 75Q 
Impedance: 750 

Subcarrier Output: BNC connector (rear) 
Output Voltage (pp): 1V into 75Q 
Impedance: 75Q 

Sync. Output: BNC connector (rear) 

Output Voltage (pp): 1V into 75Q 
Impedance: 75Q 


General Specifications 


Power Supply 


Line Voltage: 110/127V or 220/240V 
Tolerance: -12...+10% 

Frequency: 50 Hz 

Tolerance: 5% 

Power Consumption: <42W 

Dimensions: 300mm W x 140mm H x 395mm L 
Weight: 6.5 kg 


Included With instrument: Manual, rf output 
cable (BNC-DIN) 


Ordering Information 


Models January 1989 prices 
PM 5514VMM Video Pattern 

Generator; NTSC_...3 32S $1370 
PM 5514VMM RGB Video Pattern 

Generator with RGB; NTSC ............... 1685 


Optional Configurations 


Alternate configurations are available for PAL B, 
G, | or D. Please contact factory for details. 


Accessories (Also see page 485) 
PM 9539/01 75 RF cable with 75/300 Q 


impedance transfer ............::cesceseseeee 30 
PM 9075 750/300 Q RF cable, 

BNC-BNC 2... cscsecseetoneteaeraeeee eee 11 
PM 9561 19 inch Rackmount Kit............ 130 
PM 9543 RGB Option .............ccceeeeeeeee 350 


Service & Support 


Warranty 


One-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 

Note: The above configurations meet North American 
power requirements. For other power options, see 
page 491. 


316 


1989 Fluke and Philips Catalog 


MOOGIE OSE 


pniversal Ieequanay Souqker 4. Sars 1 


VE Fo As A oe 
Eps [a a a yp aT 


90 BEGG 0 


Milo. 


5 Bite 


ee, 


ate 
n 


ite 
we 


aK 


5 
Ears 


ee FUNCTIONS 


xr Alito nea 
gh kw GV 


Sere 
WAR Man Morse 


Pasian 


Wssiet? 
Taal 


rernnize 


maeae 


al 


WR orF traPreKroe 


Ty 
TNS HOLY Reina, 


Aree f8j0 rey 


805 


cease 


856 


MULT coon t ee 


a 
« 
#4 


aus, 
tevee 


ft -AeOMHe 


eMiEs 


oe 


Oc - TRIGGER Lrvec-on 


AKA 
teves, 


@-@. 


MR 2EOUp se 


TION 


Counters/Timer Counters 


Selection Guide 


High Frequency | Single Shot 
als Be : Resolution Period Time Freq. st Page 
Frequency Range aispicy Sensitivity Computing Ratio Interval Phase| RPM Burst Mex No. 
Digits Counting | Totalizing | Resolution Min. 


Systems Timer/Counters 


PM 6666 120 MHz/1.1 GHz 7 digits/s 334 
PM 6652C 120 MHz/1.5 GHz 7 digits/s 323 
PM 6645C 120 MHz/1.5 GHz 9 digits/s 323 
1953A 125 MHz 332 


Benchtop Timer/Counters 
PM 6665 120 MHz/1.1 GHz 7 digits/s 
7250A 80 MHz 

7260A 125 MHz/1.3 GHz 

7261A 125 MHz/1.3 GHz 

PM 6670 120 MHz 7 digits/s 
PM 6671 120 MHz 7 digits/s 
PM 6672 1 GHz 7 digits/s 
Multifunction Counters 

1900A 80 MHz 
1910A 125 MHz 
1911A 250 MHz 
1912A 520 MHz 

PM 6669 120 MHz/1.1 GHz 
PM 6673 120 MHz 

PM 6674 550 MHz 


PM 6675 600 MHz (dir. gated) 
PM 6676 1.5 GHz 


Frequency Only Counters 

PM 6667 120 MHz 7 digits/s 
PM 6668 1 GHz 7 digits/s 
7220A 1.3 GHz 


25 mV 
15 mV 
15 mV 
15 mV 
10 mV 7 digits/s 
10 mV 7 digits/s 
10 mV 7 digits/s 


5/10 mV 7 digits/s 
10 mV 7 digits/s 


OROTON 'O=O SNI Se S), 


Note 1: Has optional X1000 10 Hz-10 kHz resolution multiplier. 
Note 2: Has cpm x 100. 
Note 3: Except ratio. 


Note: All products with a PM prefix are designed and 
manufactured by Philips. All other products are designed i" 
and manufactured by John Fluke Mfg. Co., Inc. 
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Selection Guide 


Triggering 


Adjustable External 
Covel Flare Control | ae = eae Battery pnaog | tEEE-00 Control IEEE-488 Control 
Selection patch bh (Note 4) imebase utpu 


PM 6666 Auto, Var 
PM 6652C Auto, Var 
PM 6654C Auto, Var 
1953A Variable 


Variable 
Variable 
Variable 
Variable 
Variable 
Variable 
Variable 


Note 4: Provides 3 functions: measurement arming control, external reset, and frequency burst averaging. 
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Counters/Timer Counters 


Introduction 


Applications for frequency and time-related 
measurements vary considerably. Requirements 
can include high-accuracy frequency calibration 
of RF signals, frequency measurements on noisy 
signals, accurate propagation delay measure- 
ments, phase shift in filters, high resolution 
counting on low frequency tone control signals, 
etc. 

The instruments which perform these time- 
related measurements are generally Known as 
counters. There are quite a number of names for 
various classes of these products which date 
back to the era before microprocessors were 
incorporated into counters. Today, there are two 
categories of these instruments: frequency count- 
ers and timer/counters. 


Frequency Counters 


A frequency counter has a single input chan- 
nel, and sometimes an additional prescaled input 
for measuring high frequencies. The most basic 
units offer frequency-only measurements. Most 
counters offer the following functions: 


° Frequency 
° Period 


More versatile instruments also offer: 


* Totalizing (Pulse Counting) 

° Frequency ratio (relative mode) 

° Frequency deviation (relative mode) 
° Pulse Width 

° RPM (freq x 60) 

Typical applications for these products range 
from high accuracy calibrations of telecommuni- 
cations equipment (normally in the RF range) 
down to low-cost frequency indicators for small 
repair workshops and hobbyists. 


Timer/Counters 


In addition to the frequency measurements 
noted above, a timer/counter can also perform 
time interval measurement between two events 
(start and stop event). A timer/counter is there- 
fore characterized by its dual! and identical input 
channels, the start and stop channels (usually 
labeled A and B). A third input channel can be 
added for prescaled HF frequency measure- 
ments. Almost all counter/timers offer the follow- 
ing functions: 

° Frequency 

® Period 

° Time Interval (Channel A to Channel B) 
° Frequency Ratio (Channel A/Channel B) 
* Totalizing 

More advanced models offer a wealth of differ- 
ent functions, with the most common listed be- 
low: 

* Pulse Width 

-® Rise/Fall Time 

* Voltage Measurements 
° Phase Delay (A to B) 

* Duty Factor 
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7220A 
PM 6667 
PM 6668 


1900A 


Timer/counters are found in the lab or on the 
service bench and also in systems. These sys- 
tems vary from small temporary set-ups to large 
ATE systems. Consequently, there is a choice 
between bench top and systems models. Bench 
top units can be equipped with an IEEE-488 
interface, allowing programming of most major 
functions. Systems units allow programming of 
all input settings, including trigger level and at- 
tenuation. 


Optional Accessories 


The conditions of use are important. Use in the 
field, on a laboratory bench or in an automatic 
test system require different options such as: 
battery supply, BCD output, analog output (for 
recording on a strip-chart recorder), GPIB/IEEE- 
488" bus interface, rack-mount facilities, ultra- 
high stability oven oscillators, etc. 

In selecting a counter, the availability of a wide 
range of such options is of great importance 
especially when the type of application may 
change after some time in use. 


Front-end Circuitry Requirements 


The requirements for input signal-conditioning 
when making frequency and time measurements 
are somewhat contradictory as the following 
observations will illustrate. 


wa 


Sie al 


False counts due to noise 


Figure 1a. 


Frequency Counters Timer/Counters 


Frequency-Only Multi-Function Bench-Top Systems 
Counters Frequency Counters Timer/Counters Timer/Counters 


7250A 1953A 
7260A PM 6666 
7261A PM 6652C 
PM 6665 PM 6654C 
PM 6670 
PM 6671 


PM 6672 


Frequency Counting 


Figure 1a shows a sinewave signal crossing 
the hysteresis band of the input circuit. Each 
period of the sinewave that crosses the hyster- 
esis band should cause aclean pulse that can be 
counted by the digital circuitry. 

Noise on the sinewave, however, causes the 
signal to pass through the hysteresis band more 
than once per sinewave period giving false counts. 
Figure 1b shows how an expanded hysteresis 
band can prevent this type of error. 


Time Interval Measurement 


Figure 2a shows a pulse, the duration of which 
is to be measured. Triggering at 50% of ampli- 
tude should start the time measurement at A and 
stop it at B. 

The hysteresis of the input circuit, however, 


causes triggering to occur at A1 and B1. The 


different slopes of leading and trailing edges 
cause different delays, resulting in a faulty 
measurement. A very narrow hysteresis band as 
shown in Figure 2b will reduce these errors. 


* The terms GPIB and IEEE-488 may be used inter- 


changeably throughout this catalog. 


Error free counting thanks to 
optimum expanded hysteresis band 


Figure 1b. 
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Error-Free Triggering 


Figure 1b shows that “error-free” frequency 
counting is obtained by a wider hysteresis band 
or, in other words, by an attenuated input signal. 

Thus for frequency measurement a continu- 
ously variable input attenuator permits optimum 
matching of the input signal to the counter’s 
trigger sensitivity. 

Figure 2b shows that a lower hysteresis volt- 
age will minimize the time measurement error. 

Thus a low hysteresis voltage (narrow trigger 
window) together with a continuously variable 
trigger level setting permits accurate time inter- 
val measurements. 


AC-Coupling 

Frequency counting on sinewaves or on gen- 
erally symmetrical signals is best achieved with 
AC-coupled inputs. AC-coupling has no tem- 
perature drift problems, while added DC signal 
components are eliminated. This assures simple, 
stable, and thus, reliable triggering. 

Frequency counters also need to measure on 
narrow pulses or other waveforms. 

Triggering on any waveform, having any duty 
factor can be performed by means of a trigger 
level off-set in the input channel amplifier, see 
Figure 3. 


DC-Coupling 

Time interval measurements with accurately 
set trigger levels, or those that are wave form- 
independent, require DC-coupling. This might 
include rise time measurement on a pulse, re- 
quiring 10% to 90% level setting, or a pulse 
duration measurement with accurate setting of 
trigger levels at 50% of the pulse amplitude. 


High Resolution Computing 
Counting 


Measuring Resolution 


The controlling and computing power of mod- 
ern microcomputers enables frequency meas- 
urements to be made in the most logical way. 
The formula for computing frequency is: 
Number of cycles 
Frequency = ee 

Time 

Modern microcomputer-based frequency 
counters do precisely that which is given in the 
frequency definition 
1. They count the number of complete input 

cycles. 

2. They measure the effective gate-time, which 
is the time duration of the totalized number of 
input cycles. 

3. Thereafter, they compute the value of: 


Number of cycles 


Time 
Finally the microcomputer computes the reso- 
lution to define the number of digits to be dis- 
played. 


Pulse duration 
AtoB 
measured time 


Measured time is too long. The hysteresis causes 
different delay due to different slopes 


Figure 2a. 


A computing frequency counter contains two 
counting registers. One counting register counts 
the number of input cycles, while the other reg- 
ister counts the number of 10 MHz reference 
clock pulses, to measure the time duration. 

The required measuring time can be selected 
independently and can be varied continuously 
as well as in fixed steps. 

The actual measuring time is synchronized 
with the input signal and is therefore exactly a 
multiple of complete cycles. This way, the tradi- 
tional +1 input cycle error is avoided. During the 
same. time, the time counter has totalized the 
number of 100 ns (10°’s) reference clock pulses 
or 2 ns in the case of PM 6654C. The count error 
is + one clock pulse. The total gate-time is the 
number of clock pulses x 10°’s or x 2x10°s for the 
PM 6654C. 

To obtain the frequency or period value, only a 
simple division has to be made. 


Push JL button for triggering on signal with 
duty factors of 0...0.25 


Push [J button for duty factors between 
O25 0075 


Push_J LJ button for duty factors of 0.75... 


Greatly reduced trigger error due 
to very narrow hysteresis band 


Figure 2b. 
Counted input cycles 
Frequency = a 
Time counts x 10°’s* 
: Time counts x 10°’s* 
Period = 


Counted input cycles 


The +1 count error is +100 ns* (107s).* The 
resolution or relative count error is: 


+ 1.0i'S* 


Measuring time 
*For the ultra-high resolution PM 6654C, the figure is 
2x10°s 
Note that the resolution is independent of the 
frequency value. When measuring, for example, 
a line frequency with 1s of measuring time, a 
readout of atleast 7 accurate digits e.g., 50.78349 
Hz, will result. A conventional counter would in 
this case only display 2 digits, e.g., 51 Hz. This 
is because conventional counters are not syn- 


Rel. resolution = 


Figure 3. 


: 
' 
I  ——— 
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Introduction 


chronized with the input signal, but with the 
internal time base. The +1 count error is now 
found in the input cycle counting register, which 
implies that the resolution for conventional count- 
ers is: 
tat 

PROP TOS OUATION (aati 
Frequency x gate time 

One obvious advantage with microprocessor- 
based computing counters is thus the very good 
resolution even at low frequencies. 

Another advantage is the possibility to mathe- 
matically process the measuring data such as 
displaying counts per minute (RPM) instead of 
counts per second, display phase delay in de- 
grees based on the relative time delay between 
two signals, etc. 


Crystal Oscillators 


A counter’s maximum accuracy is ultimately 
limited by its time base reference accuracy. 

Depending on the application requirement, 
most counter models can be ordered with a 
choice of different crystal oscillator time base 
options. 

The oscillator with the highest available stabil- 
ity (PM 9691), features a stability of 5x10°'°/24h, 
and can be included in the high accuracy count- 
ers of the PM 667. and PM 665. Series. 


Selection of Time-Base Option 


Depending on the application accuracy re- 
quirement, operating temperature range and 
tolerated recalibration interval, a suitable time 
base selection can be made. As general indica- 
tion, one can state that the accuracy limitation, 
caused by the time base is as follows: 

Option 


No. of | Type of Crystal 
Digits Oscillator 


Numbers 
Standard or Standard or 
5-6 Uncompensated ale 
; TCXO w/analog TCXO, -111, -112, 
G Compensation 


/.2. or PM 9678 
TCXO w/Mathematic | MTCXO, -131, -132, 
Compensation 


-10, -20 or /.3. 
(MTCXO) or Oven /.4. or PM 9607, 
Control 


PM 9679, PM 9690 


Ultra High Stability 


Time-Base Inaccuracy (Relative Error): 


Timebase error is determined by the summary 


of the following terms: 


of ofa oft ofs 


F F F 


of : the deviation from the nominal 10 MHz 
crystal frequency 


F : nominal 10 MHz crystal frequency 


where 


—— relative deviation due to aging 


——: relative deviation due to temperature 
F changes from calibration temperature 


——: relative deviation due to supply voltage 
F and/or supply mode variation 
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High sensitivity 1.5 GHz input with wide 10 mV.,.....12 V,,,, dynamic range 
TIME-INTERVAL resolution down to 0.5 ps averaged and 2 ns single shot 

Measuring modes incl.: Phase, Rise/Fall Time, Duty Factor, Vmax/min/pp of input 
8 pre-programmable front panel menus: digital readout of trigger levels 
Mathematical functions 


Trigger facilities include Arming, Hold-Off, Ext. Gating and Auto Trig. Level 


Introduction 


- Philips’ PM 6652C and PM 6654C high per- 
formance, fully programmable timer/counters 
Satisfy virtually all frequency and time measure- 
ment requirements, especially in R & D laborato- 
ries and automatic test systems applications. 

The measuring functions and appearance of 
both instruments are the same. The difference is 
found in resolution, accuracy and measuring 
speed. The PM 6652C has a 10 MHz (100ns) 
clock frequency, whereas the extra high resolu- 
tion PM 6654C features a 500 MHz (2ns) real- 
time clock resolution. Thus, the PM 6654C’s 
measuring circuitry gives some 50 times better 
resolution or measuring speed than found in the 
PM 6652C and in most other counters on the 
market. Thanks to its short measuring cycle 
times, the extra high resolution PM 6654C is 
particularly well suited to high speed automatic 
test systems. Both the PM 6652C & 6654C timer/ 
counters offer extremely powerful measuring 
Capabilities. With 14 frequency, time and voltage 
measuring modes, 100% GPIB/IEEE-488* Bus 
programmability, over 400 readings/second Bus 
Speed, 2ns single shot resolution and 1.5 GHz 
frequency range, the PM 6654C challenges most 
other timer/counters. 


* The terms GPIB and IEEE-488 may be used inter- 
_ changeably throughout this catalog. 
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Voltage Measurements 


Both timer/counters offer standard volt meas- 
urements: V__., Vina Voc: V,, or even V,.,,, whether 
on LF sinewaves or high speed pulses. 

In combination with the time measurements: 
DUTY FACTOR, PERIOD, PULSE WIDTH, 
DELAY, RISE-AND-FALL TIME and PHASE, 
these PULSE VOLTAGE measurements allow 
automatic test systems to measure pulse and 
other input parameters, that could only be viewed 
previously on an oscilloscope. 


Powerful FREQUENCY Measuring 
Capabilities 

High accuracy FREQUENCY and PERIOD 
measurements can be made in a one second 
measuring time with resolution of 9 digits in the 
PM 6654C and 7 digits in the economy version 
PM 6652C. Both models perform advanced fre- 
quency measurements, including externally 
gated frequency measurements, burst frequency 
and multiple burst frequency average measure- 
ments on down to 200ns narrow bursts (500ns 
for PM 6652C). 

Trigger HOLD-OFF, when activated in the 
FREQUENCY and PERIOD modes, acts as a 
digital low-pass filter to ignore noise and interfer- 
ence, thereby preventing erroneous measure- 
ments. 


PHILIPS 
po TRIGGER LEVEL 


DG 12S Me 
Bil 
Spe ton 
A 


REN gf HAD? 
WN psn SOR 


PM 6654C 


Mathematics 


The MATH (mathematics) facility allows scal- 
ing and/or off-setting of measured results before 
display. This significantly extends the range of 
application by enabling calibration or unit con- 
version as in the following examples: 

V,, Measurements can be converted to V,,,.; 
frequency readings from a transducer can be 
calibrated as RPM, liters/s, gallons/min or m/s; 
phase measurements can be converted from 
degrees to radians and pulse reflections in faulty 
cables can be directly calibrated for fault location 
finding in meters of cable length. 


The Ultimate in Time Interval 
Measuring Accuracy 


A unique combination of high resolution, high 
trigger accuracy and special trigger control facili- 
ties puts these instruments among the most 
powerful timers on the market. 

The high technology PM 6654C with its 2ns 
single shot resolution allows time interval meas- 
urements to be made to an accuracy and reso- 
lution well beyond those of normal timer/count- 
ers. 

Repetitive signals allow significantly improved 
resolution by averaging of measuring results. 
Time intervals, pulse widths, rise and fall times 
can be measured this way down to sub-pico- 
second resolution with the PM 6654C and down 
to 10 ps resolution with the PM 6652C. 


Trigger Accuracy 


Ultimately, no timer measures more accurately 
than its trigger accuracy. Therefore high speed/ 


high sensitivity input stages, high trigger level [EEE 


setting accuracy and shortest possible trigger | 


delays. The PM 6652C’s and PM 6654C’s inputs fe ia\ 


feature very fast 1 ns rise times and 20 mV 
sensitivity over a wide -5V...+5V dynamic range. 


Trigger level accuracy is assured by the digital [ages 


setting and readout. At the push of a button, the 
counter displays, simultaneously, the set trigger 
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levels of both the A and B channels with a 10 mV 
resolution. Trigger levels may be set by knob 
controls, keyboard entry, or automatically. 


elal 
peat m al 
Ate 


eg 
Measuring Time 
PM 6654C 


PM 6654C 
Reciprocal 


The PM 6654C benefits from the 500 MHz internal 
clock, by utilizing RECIPROCAL counting for all 
frequencies. 

The PM 6652C selects, automatically, RECIPROCAL or 
CONVENTIONAL counting in order to achieve the 
highest possible resolution, for any frequency. 


The Actual Trigger Points are 
Displayed 

Automatic hysteresis compensation ensures 
that the actual triggering occurs at the set trigger 
level and is not delayed by the input hysteresis. 
Systematic trigger errors are thus kept to an 
extremely low level. 


Powerfui Extra Trigger Controls 


The PM 6652C & 6654C provide full control 
over start and stop triggering. Arming and trigger 
hold-off enable unwanted signals to be ignored 
which would otherwise trigger the counter. Arming 
avoids false starts while a wide range variable 
trigger hold-off prevents false stops. The set 
hold-off time can be read on the display. 


Designed for Ease-of-Use 


For user-convenience, the PM 6652C & 6654C 
provide .superior intelligence. Both counters 
contain two microprocessors, one to automate 
the operation and for communication with the 
front panel, the other for fast measuring control 
and data handling. 


Simple Function Selection 


Function selection is achieved by means of 
only one single control. The up/down function 
selector with moving cursor in the display win- 
dow indicates clearly which measuring mode is 

- selected. See figure on following page. 


Stored Front Panel ‘Menus’ P1...P8 


Once all front panel controls have been set, all 
the settings can be stored in a memory for later 


324 


recall. Storage capacity for eight such pre-pro- 
grammable front panel menus is provided in 
non-volatile (EAROM) memory. This means 
these programs are not lost during line voltage 
interruptions and no batteries are needed for 
memory back-up. 

The stored programs memorize even numeric 
values such as trigger level voltages, measuring 
time and the mathematical conversion factors K 
and L. Recalling such programmed front panel 
menus is as simple as the selection of a meas- 
uring function: just pushing one button. All front 
panel menus can also be stored and recalled via 
the IEEE-488 bus. 


PM 6654C programmabie high resolution timer/counter 2S singts shot resoton 


to MEASURING TIME 
CISL AY THe 


SranUS TOR. eo MATH a oc ores DER errmry 


ted Min, 
HOD & 


The trigger level READ function displays simultaneously 
the trigger levels of both the A and B channels, whether 
being set manually with a vernier or via the keyboard or 
in the AUTO trigger mode. 


Measured time 


equals 
pulse duration 


The PM 6652C/6654C feature hysteresis compensation. 
The trigger level is lowered on positive slopes and raised 
on negative slopes, resulting in a residual hysteresis 
band which is virtually 10 mV _ p-p. 


Input 
signal 


Arming 
signal 


Measured 
pulse 


The arming input facility prevents the counter from being 
triggered as long as this input is kept high. Releasing this 
inputarms the counter, whichis then ready for triggering, 
immediately on the first incoming signal. 


Spurious signal 
passes 

through 

trigger 

window 


Trigger hold-off ae 
time 

Correct 

measurement 


Measurement obtained 


without trigger 
hold-off 


Use of the variable trigger hold-off prevents false stops 
due to spurious signals such as ringing or relay contact 
bounce. It also enables time measurements to be made 
on double pulses, bursts or other complex signals. 


Automatic Triggering 


The PM 6652C & 6654C have three different 
trigger level setting modes: 


* AUTO selection for foolproof operation and 
maximum convenience. 

® Digital selection via the keyboard for maxi- 
mum setting accuracy. 

* Manual potentiometer setting for increased 
flexibility. 

In the AUTO mode, the counter measures first 
the maximum and minimum voltages of the input 
signals. Thereafter, the microcomputer calcu- 
lates the 50% values to set the trigger levels. 
When measuring rise or fall times, the 10% and 
90% levels are calculated. 


Trigger Indicators 


Tri-state trigger indicator LEDs-on the 
PM 6652C & 6654C blink to indicate that the — 
inputs are triggered. This feature is of great help 
when setting the trigger levels manually or via _ 
the keyboard. 


Variable Measuring Time 


Another microcomputer benefit is the continu- 
ously variable measuring time, which is not lim- | 
ited to decade steps. It is possible, for example, . 
to select 2.4 seconds if one second does not give | | 
sufficient resolution. This avoids the need to - 
select a time-wasting 10-second measuring | } 
period. Pressing the READ button shows instan- 
taneously the measuring time selected. : 

For a microsecond measuring time or meas- - 
urements of one-shot phenomena, MINIMUM/ | 
SINGLE button is used. | 

| 
Trigger Level Outputs | 


Trigger level outputs on the rear panel are | | 
available for readout on an oscilloscope.Set trig- © 
ger levels can then be viewed with respect to the © 
input signals. They can also be used as bus” 
programmable DACs. 
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Hz Be FREQ A 
FREGC 
PERIOD A 
RATIO AB 
RATIO C/B 


RISE/FALL A 
BUTY FACT A 


REMOTE 
ARMED 
FREG AVG 
EXT GATE 
TOT A/MAN STAND BY 
Vmax Vmin A 
Vpp A 

YEST 


TIME A-B 
PWIDTH A 
PHASE A-B* 


INV EX CON 
Math net 
stored 


r—RF OPTION—, 


fr FUNCTION— 
e ft 


Detail of front showing up/down moving cursor fo clear 
indication of selected function. 


Choice of Crystal Oscillators 


The time base crystal oscillator determines the 
accuracy limit of the timer/counters. The Crystal 
oscillator summary shows which of the five sta- 
bility versions best fits the user's requirements. 
The choice ranges from an economy standard 
oscillator to the 5 x 10-'°/24h high-stability oven- 
ized oscillator PM 9691 for high accuracy meas- 
urements and fewer recalibrations. The high- 
stability crystal oscillators are also available as 
retrofittable options for later upgrading of the 
counter performance. By means of the external 
reference input, it is possible to utilize the user’s 
own frequency standard, when available. 


Powerful IEEE-488 Bus Capabilities 


Both the PM 6652C and PM 6654C are fully 
programmable, including all front-end controls 
and trigger level voltages. The optional PM 9696 
interface board makes the counters IEEE-488/ 
IEC-625 bus-compatible at a small additional 
cost. Advanced software features are available, 
including bus learn mode and programmable 
delimiters. In addition, the high-speed dump 
mode allows the user to fully exploit the high- 
resolution / high-measuring speed of the 
PM 6654C, allowing up to 400 - 500 measure- 
ments per second. Pre-set limit monitoring is 
another useful feature, allowing the counter to 
SRQ when low or high limits are exceeded. 


Powerful, Flexible Software for 
User Convenience 

The PM 6652C & 6654C’s bus interface fully 
complies with IEEE-488/IEC-625-1 hardware 
standards, as well as with the code and format 
conventions (software) of IEEE-728/IEC-625-2. 
To satisfy application needs for both temporary 
interfaced instrument clusters — and for perma- 


The ultimate in bus operation simplicity 


It is only required to manually set and store 
all desired timer/counter controls in one of 


nent test systems, the PM 6652C & 6654C 
feature a flexible and powerful software ap- 
proach. Three programming modes give ease 
and simplicity of programming and powerful, 
high-speed bus operation. Other friendly fea- 
tures include: 

° Acceptance of all available input delimiters as 
well as output of any delimiter (hardware and/ 
or software selectable) to suit any controller. 

® In the ‘normal’ programming mode, only modi- 
fications to the current programming status 
need to be sent as program messages. 

°The mnemonics used are short (maximum 
three characters) for maximum communica- 
tion and interpretation speed — but they are 
easily recognized and can be sent in any 
sequence. For instance SM 1.5 means: set 
measuring time to 1.5s. 


° Numerical values for trigger levels, measuring 
times and conversation factors K and L are 
accepted in all three standardized formats: NR 
1, NR2andNR3 (IEEE-728, |EC-625-2, ANSI- 
X3.42). 


Built for ATE Systems 


Particular system requirements are met by the 
inclusion of the following options: The cooling 
fan, PM 9612 can be built-in for operation in rack- 
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systems, with excessive ambient temperatures. 
With the PM 9611, the counter is supplied wired 
with rear panel measuring input connectors in- 
stead of the front panel inputs. The counters can 
also be fitted with rack mount slide PM 9613 for 
quick and easy accessibility, when mounted in a 
rack. 


Bus Learn Mode 


Ease of programming is further enhanced by 
the bus ‘learn’ mode, which lets the counter write 
its own program messages, thereby eliminating 
programming errors and the need for debugging. 
In LOCAL mode the counter can be set manually 
to check whether the measurement is correctly 
performed. The controller can then ask the 
counter for the corresponding program string 
which can be ‘copied’ by the controller and used 
for reprogramming the counter. 


High Speed Data Output 


Depending on the measuring function, the 
PM 6652C & 6654C’s high bus speed allows 30- 
50 measurements per second to be made when 
used in the normal data output mode. To record 
very high-speed phenomena, the high- speed 
dump mode enables some 400-500 measure- 
ments per second to be made. In this mode, the 
raw measuring data from the counting registers 
are output without being processed by the 
counter’s micro-computer. The algorithms for 
subsequent processing in the bus controller are 
given in the manual. A third output data mode is 
for monitoring processes or for ‘go/no-go’ test- 
ing. It completely eliminates the need for bus 
communication, as long as the measurement 


Load program 3 from 
PM 6652/54's own memory. 


PM 6652/54's set address 


results are within set limits. An SRQ-alarm is 
given by the counter as soon as a measuring 
result exceeds the set limits stored inthe counter’s 
memory. 


the counter’s own memory locations 
P1...P8, then recall via the bus the manually 
stored ‘menu’ with a single bus command. 
Example command from aé_é 1722A 
Instrument Controller to a PM 6652C/ 
6654C. 


Bus instruction. 


System Reliability Testing 


Reliable system operation is greatly en- 
hanced by the built-in facility of both hardware 
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and software testing. The self-diagnostic TEST 
1...5 can be activated via the bus, when the 
counter is not busy with measurements, ensure 
dependable hardware performance. System 
hang-ups caused by, for instance, the absence 
of an input signal can easily be identified by the 
comprehensive status byte information. The 
PM 6652C & PM 6654C feature over 30 different 
status byte messages. 


MATE/CIIL Interface 


The counters can be equipped with a MATE/ 
CIIL Interface, for system use in MATE (modu- 
lars ATE) environments. Via the high-level CIIL 
(Control Interface Intermediate Language), all 
counter functions are fully controlled. 


Specifications 


Measuring Modes for PM 6652C 


Frequency A 
Range: 0.1 Hz...120 MHz (0.01 Hz...200 kHz 
when HOLD-OFF is selected). 
Typically 120...160 MHz at 50 mV sensitivity 
Mode: Reciprocal below 10 MHz and when 
HOLD-OFF, EXT GATE or AVERAGE is se- 
lected. Conventional above 10 MHz. 
LSD Displayed: 
2.5x 10 7s x FREQ 
measuring time 
PAE, 
measuring time 


Resolution: 1 or 2 LSD units 


(reciprocal) 


(conventional) 


Accuracy: 
f resolution i trigger error 
FREQ measuring time 


+ time base error 


Signal Mode: CW, SINGLE BURST, MULTIPLE 
BURST AVG. 
Ext. Controls: EXT GATE,AVERAGE, ARMING 


Frequency C Optional 


Range: 100 MHz...1.5 GHz 

Mode: Conventional. (Reciprocal when EXT 
GATE or AVERAGE is selected). 

LSD Displayed: 


40 
measuring time 
2.5 x 10 7s x FREQ 
measuring time 


Resolution: 1 or 2 LSD units 
“Accuracy: 


resolution 
FREQ 


Signal Mode: CW, SINGLE BURST, MULTIPLE 
BURST AVG. 
Ext. Controls: EXTGATE, AVERAGE ARMING. 


(conventional) 


(reciprocal) 


+time base error 


Na a NS il a 
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Period A 


Range: 100 ns...10'°s 
LSD Displayed: 


25x05 XY PERIOD 
measuring time 


Resolution: 1 or 2 LSD units, LSD and resolu- 
tion is 100 ns when SINGLE PERIOD is se- 
lected. 


Accuracy: 
‘i resolution if trigger error 
~ FREQ - measuring time 


+ time base error 
Number of Cycles Averaged: 
measuring time 
PERIOD 
Ext. Controls:EXT GATE, AVERAGE, ARMING 


Time Interval A-B, Pulse Width A, 
Rise/Fall A; Single 


Range: 100 ns...10°°s 
LSD Displayed: 100 ns (TIME <10%s) 


or a single period 


5 x TIME 
———————. (TIME 210°s) 
10'° 
Resolution: 1 LSD unit 
Accuracy: 
a resolution is trigger error 
TIME TIME 


+ time base error 

Min. Amplitude for 
Measurements: 500 mV, 
Ext. Controls: ARMING 


Time Interval A-B, Pulse Width A, 
Rise/Fall A; Averaged 

Range: 

Time Interval: 0 ns...100s 

Pulse Width: 4 ns...100s 

Rise/Fall Time: 8 ns...100s 

LSD Displayed: 


RISE/FALL TIME 


2.0 % 10'S 
VN 
Resolution: 
100 ns 
VN 
or 1 LSD unit, whichever is greatest. 
Accuracy: 
i resolution " trigger error 
TIME VN x TIME 
; syst. error 
+time base error + ————_—_—_ 
TIME 


Min. Dead Time Stop to Start: 250 ns 
Number of Samples Averaged (N): 


measuring time 


pulse repetition time 


Min. Amplitude for RISE/FALL Measurements: 
500 mV,, 
Ext. Controls: AVERAGE, ARMING. 


Measuring Modes for PM 6654C 


Frequency A 


Range: 0.01 Hz...120 MHz (0.01 Hz...200 kHz 
when HOLD-OFF is selected). 
Typically 120...160 MHz at 50 mV sensitivity 
Mode: Reciprocal 
LSD Displayed: 

5 x 10°s x FREQ 


measuring time 


When HOLD-OFF or EXT GATE is selected, see 
specification for PM 6652C. 


Resolution: 1 or 2 LSD units 


Accuracy: 
; resolution i trigger error 
FREQ ~~—___ measuring time 


+ time base error 


Signal Mode: CW, SINGLE BURST, MULTIPLE 
BURST AVG. 
Ext.Controls:EXT GATE, AVERAGE, ARMING 


Frequency C optional 


Range: 100 MHz...1.5 GHz 
Mode: Reciprocal 
LSD Displayed: 


5 x 10°s x FREQ 
measuring time 


When EXT GATE is selected, see specification 


for PM 6652C. 


Resolution: 1 or 2 LSD units 
Accuracy: 


‘ resolution 
FREQ 


+ time base error 


Signal Mode: CW, SINGLE BURST, MULTIPLE | 


BURST AVG. 
Ext.Controls:EXT GATE, AVERAGE, ARMING - 
Period A 


Range: 8 ns...100s 
LSD Displayed: 


5 x 10°s x PERIOD 


measuring time 


When HOLD-OFF or EXT GATE is selected, see 
specification for PM 6652C. 


Resolution: 1 or 2 LSD units, LSD is 1 ns and | 
resolution 2 ns, when SINGLE PERIOD is se- 
lected. 
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Inaccuracy: 
f resolution " trigger error 
' PERIOD measuring time 


+ time base error 
Number of Cycles Averaged: 
measuring time 
PERIOD 
Ext.Controls: EXT GATE, AVERAGE, ARMING 


Time Interval A-B, Pulse Width A, 


or a single period 


Rise/Fall A; Single 


Range: 8 ns...10'°s 
LSD Displayed: 1 ns (TIME <10s) 


5 x TIME 
10° 


Resolution: 2 ns (TIME <10s); 1 LSD unit 
(TIME =10s) 


(TIME >10s) 


Inaccuracy: 
d resolution trigger error 
TIME TIME 
syst. error 
+ time base error + ———————— 
TIME 


Min. Amplitude for RISE/FALL TIME Measure- 
ments: 500 mV, 

Ext. Controls: ARMING 

Note: When HOLD-OFF is selected, see specifications 
for PM 6652C. 


Time Interval A-B, Pulse Width A, 
Rise/Fall A; Averaged 


Range: 

Time Interval: 0 ns...100s 
Pulse Width: 4 ns...100s 
Rise/Fall Time: 8 ns...100s 
LSD Displayed: 


2.5x10°%s 
VN 
Resolution: 
10 ns 
VN 
or 1 LSD unit, whichever is greatest. 
Inaccuracy: 
: resolution mi trigger error 
 . TIME VN x TIME 
F syst. error 
+ time base error + ————————_ 
TIME 


Min. Dead Time Stop to Start: 50 ns 
Number of Samples Averaged (N): 


measuring time 
pulse repetition time 
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Min. Amplitude for RISE/FALL Measurements: 
500 mVpp 
Ext. Controls: AVERAGE, ARMING. 


Note: When HOLD-OFF is selected, see specification 
for PM 6652C. 


Measuring Modes Common for 
PM 6652C and PM 6654C 
Duty Factor A 


Range: 0...1 - (250 ns x Pulse rep. rate) 
Example: 0...0.9999 at 50 Hz; 0...0.9997 at 1 
kHz; 0...0.5 at 2 MHz 

Frequency Range: 0.03 Hz...2 MHz 

LSD Displayed: 


2.5x 107s 
measuring time 


Resolution: 100 ns x pulse rep. rate/VN or 1 
LSD unit, whichever is greatest 
Accuracy: 


4 ns x FREQ 
~ DUTY FACTOR ~ 
trigger error 
~ VN x PULSEWIDTH 


Number of Cycles Averaged (N): Measuring 
time x pulse rep. rate 
Ext.Controls: None 


resolution 
DUTY FACTOR 


Totalize A 


Range: 1...10" 

Frequency Range: 0...120 MHz and 0.01 
Hz...200 kHz when HOLD-OFF is selected 
Pulse Pair Resolution: 8 ns 

Manual Mode: Controlled by pushbutton START/ 
STOP 

External Mode: Totalizing on A during pulse 
duration on B or between start/stop pulses on B. 
Accuracy: 


Pulse rate A x trigger error B 


total counts 


Ext. Controls: ARMING (not valid in manual 
mode). 


Ratio A/B 


Range: 10°...10° 
Frequency Range: 
0.1 Hz...120 MHz/0.01 Hz...10 MHz 
(0.01 Hz...200 kHz/0.01 Hz...10 MHz when 
HOLD-OFF is selected). 
LSD Displayed: 
2.5 x RATIO 
measuring time x FREQ A 


Resolution: 1 or 2 LSD units 


Inaccuracy: 
s resolution if trigger error B 
Sei Al | Cunmien measuring time 


Ext. Controls: ARMING 


Ratio C/B 


Range: 10'...10" 

Frequency Range: 

100 MHz...1.5 GHz/0.01 Hz...10 MHz. 
LSD Displayed: 


40 x RATIO 
measuring time x FREQ C 


Resolution: 1 or 2 LSD units 
Inaccuracy: 


Ps resolution 4 trigger error B 


RATIO measuring time 
Ext. Controls: ARMING 
Phase A-B 


Range: 0...360° x (1 - 250 ns x FREQ) 
Example: 0...360° at 50 Hz; 0...359.9° at 1 kHz; 
0...180° at 2 MHz 

Frequency Range: 0.03 Hz...2 MHz 
LSD Displayed: 

1° Measuring time <180us; 

0.1° Measuring time 180 us...1.8 ms; 
0.01° Measuring time =1.8 ms 
Resolution: 1 LSD unit 

Inaccuracy: 

‘ 4 ns x 360° x FREQ ¢ resolution 


PHASE PHASE 
FREQ x 360° x trigger error 


VN x PHASE 
systematic error 


PHASE 


Input Voltage: 100 mV...3.5V or 1V...35V (RMS 
sine). 

Number of Cycles Averaged (N): Measuring 
time x FREQ A 

Ext. Controls: None 


Vinad Menins Mop A 


Range: -50V...+50V; DC and 100 Hz...120 MHz 
LSD Displayed: 

10 mV for signals within +5V 

100 mV for signals outside +5V 

Resolution: 1 LSD-unit 


Typical Inaccuracy (mV): 
DC and 100 Hz...20 MHz 
Input Signals Within +5V: 
+(20 mV + 2% of reading) 
Input Signals Outside +5V: 
+(200 mV + 3% of reading) 


Typical Inaccuracy (mV): 
20 MHz...80 MHz (50 Ohm): 
Input Signals Within +5V: 
+(20 mV + 6% of reading) 
Input Signals Outside +5V: 
+(200 mV + 7% of reading) 


High-Freq. Error: >80 MHz (50Q) or 
>20 MHz (1 MQ) deviation is typically +3 dB 
Ext. Controls: None 


min} 


327 


Systems Timer/Counters 


PM 6654C & PM 6652C 


Definitions 
Synchronization Modes: 


Conventional Mode means that the gate time is 
synchronized with an integer number of clock 
pulses. The error is +1 input cycle. (Only used in 
the PM 6652C above 10 MHz). 

Reciprocal Mode means that the gate time is 
synchronized with an integer number of input 
cycles. The error is +1 clock pulse, i.e. +100 ns 
(PM 6652C) or +2 ns (PM 6654C). The use of this 
mode gives 7 digits (PM 6652C) or 9 digits (PM 
6654C) resolution for a one second measuring 
time. 


LSD Displayed: 

Unit value of the Least Significant Digit dis- 
played. All calculated LSDs (see section Meas- 
uring modes) should be rounded to the nearest 
decade before display (e.g. 5 ns willbe 10 ns and 
0.4 Hz will be 0.1 Hz) and cannot exceed the 10th 
digit. 


Accuracy: 


The accuracy (relative error) of a measurement 
is dependent on 4 factors: 

° rel. resolution 

* rel. time base error (if any) 

° rel. trigger error (if any) 

* rel. systematic error (if any) 

Accuracy + + rel. resolution + rel. time base error 
+ rel. trigger error + rel. systematic error 


Resolution 


For Multiple Event Measurements: 
FREQUENCY, PERIOD and RATIO,the resolu- 
tion is the smallest increment between two 
measuring results. The measuring resolution is 
due to the +1 count error. After calculation, the 
result to be displayed is truncated to include only 
significant digits, giving a measuring resolution 
of 0.2...2 LSD units. Total resolution, including 
LSD resolution is therefore 1 LSD unit (70% 
probability) or 2 LSD units (30% probability) but 
can always be reduced to 1 LSD unit by increas- 
ing the measuring time somewhat. 

For Single Event Measurements: PERIOD 
SINGLE and TIME INTERVAL SINGLE, resolu- 
tion is one clock pulse period, regardless of the 
measuring time. 

For Statistical Measurements: TIME INTER- 
VAL AVERAGE, RISE/FALL TIME, PULSE 
WIDTH, PHASE and DUTY FACTOR, the reso- 
lution is the smallest increment between two 
measuring results with a confidence level of 
95%. 


Time Base Error: 


The relative time base error is the relative devia- 

‘tion of the clock pulse frequency from 10 MHz. 
Rel. time base error = Af/10 MHz. See spec. for 
oscillators. 
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Trigger Error: 


Trigger error (T.E.) is the absolute measurement 
error due to input noise causing triggering which 
is too early or too late. 

Frequency, Period, Ratio: T.E. = + Noise Volt- 
age (V_,)/Signal slew rate (V/s); 

T.E. = + 1/FREQ x 1 x S/N-ratio (Sinewave) 
Time Interval, Rise/Fall Time, Pulse Width, 
Duty Factor: T.E. = + Noise Voltage (V,)/slew 
rate at START point + Noise Voltage (V,)/slew 
rate at STOP point 

Phase: T.E. = + 1/(FREQ x 2 x S/N-ratio) (sine- 
wave, same S/N-ratio for both channels). 


Systematic Errors: 


When a systematic error is known, the meas- 
ured value can be compensated by using the 
MATH function. 

Time Interval, Pulse Width: Syst. error < +2 ns 
(PM 6654C) or < +4 ns (PM 6652C) 

Rise/Fall Time: Syst. error = TIME INTERVAL 
Syst. error + 


2% of V,, (A) + 5 mV 


slew rate (A) at 10% (V/s) 
2% of V_, (A) +5 mV 


slew rate (A) at 90% (V/s) 


Phase (AC-Coupling, Trigger Level 
Sinewave: 

Syst. error 

<arcsin (5 mV/U__ A) - 
Triangular wave: 


5 mV x 90° 5 mV x 90° 
Syst.error <_§ ———— _ - ——______ 


A Ue 


= OV) 


arcsin (5 mV/U__B) 


max 


max 


Input Specification 
Inputs A and B 


Frequency Range: DC-coupled: 0...120 MHz; 
AC-coupled: 20 Hz...120 MHz 

Rise Time: Approx 1 ns 

Sensitivity: 20 mV,,,, sinewave or 60 mV. 
(0...60 MHz); 30 mV,,,, sinewave or 90 mV. 
(60...120 MHz) 

Min. Pulse Duration: 4 ns 

Attenuation: x 1, x 10 (fixed) 

Hysteresis Band: Approx. 40 mV, 

Hysteresis compensation is automatically per- 
formed in TIME A-B, P Width A, RISE/FALL A, 
PHASE A-B and DUTY FACTOR measuring 
modes; resulting in a residual hysteresis band 
which is virtually 10 mV... 

Dynamic Input Voltage Range: 

60 mV, within +5V_ +5V_.. (x 1); 

600 mV) within +50V vp DOV og (x 10) 

Trigger’ ‘Level Selection: Manually via key- 
board (10 mV steps); Manually via potentiome- 
ters; Auto trigger 

Trigger Level Range: -5V...+5v (x 1); 
-50V...+50V (x 10) 

Trigger Slopes: Positive or negative 


-Trigger Level Output: Set trigger levels for 


channel A and B, -5V...+45V, available at rear 
panel (BNC-connectors). 


Trigger Level Readout: Set trigger levels for 
channel A and B are displayed with a resolution 
of 10 mV (x 1) or 100 mV (x 10) 

Trigger Indicators: Tri-state LED indication 
On: Signal is above the set trigger level 
Blinking: Triggering occurs 

Off: Signal is below the set trigger level 

AUTO Trigger: The AUTO trigger will automati- 
cally set A and B trigger levels to 50% of input 
signal amplitude (10% and 90% for rise/fall time 
measurements). 

Frequency range: 100 Hz...120 MHz 
Measuring cycle time: Approx. 300 ms + mea- 
suring time. 

Note: Auto trigger requires a repetitive signal. Input 
signal may have any duty factor. 

Coupling: DC/AC 

Channel Input: Separate A and B or common 
via A 

Impedance:Separate A and B: 1 MQ//35 pF or 
50Q nominal (A and B); 

Common A: 0.5 MQ//70 pF nominal or 50Q 
nominal (A). Open input (B). 

Max. Voltage Without Damage: 

1 MQ (x 1): 260V,,,,, $20 kHz, declining to 12 V,,, 
at =>1 MHz 

1 MQ (x 10): 260V,,,, $20 kHz, declining to 
100V,,,,, at 1 MHz and to 25V,,,, at 120 MHz 
502: 12V,,,, DC...120 MHz 


Input C (Option/PM 9610) 


Frequency: 100 MHz...1.5 GHz 
Operating Input Voltage Range: 


RMS 


10 MV,,,5--12 MV,.,,(100 MHz...1 GHz) 
30 MVaygee-12 MVays (1...1.5 GHz) 
Coupling: AC 


Impedance: 50Q nominal; VSWR <2 
AM Tolerance: 98%; minimum signal must 
exceed minimum operating input voltage 


Max. Voltage Without Damage: 12V,,,.; over-_ 


load protection with PIN diodes 


Input D (Ext. standard in) 
Range: 100 kHz...10 MHz 
Coupling: AC 

Impedance: 1.5 kQ nominal 
Sensitivity: 400 mVRMS 


Max. Voltage Without Damage: 25V | 


RMS 


Note: As external reference frequency, only 10 MHz will . 


give correct decimal point and unit indication. With the 


optional frequency multiplier PM 9697 references of a) 


and 5 MHz can also be accepted. 


Input E (Ext. reset) 


Electrical reset, equivalent to front panel RESET | 
pushbutton. Counter is reset when input E is ! 
high. A new measurement can be made after ; 
input E has returned low. The measurement will 
start after a delay of approx. 50 ms to 100 ms | 
(depending on selected function) plus time | 
needed for synchronization with the input signal. | 4 
Active High Level: >2V 
Passive Low Level: <0.5V | 
Impedance: 2 kQnominal 

Max. Voltage Without Damage: +25V 
Min. Pulse Duration: 50 ns 
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Input F (Arming, Ext. gate, Average) 


A 4-position rear panel switch gives choice of 
external control of the counter 

OFF: No function selected 

ARMING: The counter is prevented from start- 
ing a new measurement when input F is high. A 
high-to-low transition arms the counter to start a 
new measurement. Arming is not applicable in 
TOT A (manual), PHASE and DUTY FACTOR 
measurements. 

AVERAGE: Frequency (channel A or C), period 
A and time interval A-B measurements are inter- 
rupted when input F is high. The measurement 
is continued again when input F is low. 

EXT. GATE: The signal on input F defines start 
and stop of the measuring time and overrides the 
set MEASURING TIME. The measurement will 
start when input F goes high, after a synchroni- 
zation delay. The measurement will stop when 
input F returns low, after a synchronization de- 
lay. 

High Level: >2V 

Low Level: <0.5V 

Impedance: 2 kQ nominal 

Max. Voltage Without Damage: +25V 

Min. Pulse Duration (Arming): 200 ns 

Min. Pulse Duration(Ext. gate): 500 ‘ns 

Min. Pulse Duration (Average): 

PM 6652C: 500 ns; PM 6654C: 200 ns 
Internal Delay: Approx. 50 ns 


Output Specifications 


Output G (10 MHz out) 


Output Frequency: 10 MHz 
Output Level: 1.3V_. in 50Q load 
Output Protection: Short-circuit proof 


Output H (Gate Open) 


The gate status output allows monitoring on an 
oscilloscope of the actual measuring time and 
the trigger hold-off time. 

Output Levels: 

Main gate closed: Approx.4.5V; 

Main gate open: Approx. OV; 

Hold-off time: Approx. 1.2V 

Output Impedance: Approx. 1.5 kQ 

Internal Delay: Approx. 150 ns 

Output Protection: Short-circuit proof 


Outputs | and J (Trigg Level Out) 


Buffered output for set trigger levels on chan- 
nels A and B. The range is -5V...+5V unaffected 
by the input attenuator setting ( x 1 or x 10). The 
Outputs can be used as two independent bus 
programmable DACs. 
Output Levels: -5V...+5V 
Output Impedance: Approx. 2 kQ 
Output Protection: Short-circuit proof 
Non-Linearity Error: Less than +5 mV 
DC-Offset: Less than +7 mV 
Setting Time: Less than 1 ms 


| 
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Measuring Time/Display Time 


The measuring time can be selected in three 
different ways: 

Variable: The measuring time is continuously 
variable 0.1 ms...96s, with clear setpoints at 0.1 
ms, 1 ms, 10 ms, 0.1s, 1s, 10s and 96s. Selected 
variable measuring time is displayed, without 
any delay, when depressing the measuring time 
“READ” push-button. 

Minimum/Single: With minimum/single activated 
the counter will perform single event measure- 
ments for: PERIOD A, RATIO A/B, RATIO C/B, 
TIME A-B, P WIDTH A, and RISE/ FALL A. 

A minimum measuring time of approx. 2us is 
performed for FREQ A, FREQ C in PM 6654C. 
A minimum measuring time of approx. ius is 
performed for FREQ A, FREQ C in PM 6652C 
and for PHASE A-B and DUTY FACTOR A in 
both PM 6652C and PM 6654C. 

The variable MEASURING TIME/DISPLAY TIME 
control will now act only as display time control. 
The measured result is displayed during the set 
display time and a new measurement will start at 
the next input signal. 

Ext. Gate: The use of EXT GATE (see INPUT 
specifications) will override the set measuring 
time. The external gate duration must be in the 
range 500us...96s. 


Display Hold: 

Depressing the DISP HOLD push-button sets 
display time to infinity and freezes the last meas- 
urement result. A new measurement can be 
initiated using RESET. 


Hold-Off: 


With trigger HOLD-OFF activated the counter 
ignores re-triggering (channel A) or stop-trigger- 
ing (channel B) during the set hold-off time. The 
hold-off function is applicable in all channel A 
measuring modes and also on channel B in the 
TIME A-B mode. The hold-off function can be 
used as low-pass filter with variable cut-off fre- 
quency between 5 Hz...150 kHz for FREQUENCY 
and PERIOD measurements. 

Range: 5us...200 ms or 0 (OFF) 

Read-Out: The hold-off time is measured and 
displayed by pressing the READ push-button. 
Monitor: The set hold-off duration is visible via 
the GATE OPEN output. 

Note: When hold-off is active, the frequency 
measurements are limited to 0.01 Hz...200 kHz (PM 
6652C and PM 6654C) and clock resolution in all 
measuring modes will always be 100 ns (PM 6654C). 


Time Interval Delay (T.I. delay): 


The T.I. delay is a bus-programmable Hold-off, 
active in PM 6654C in the modes: 

* Time Interval A-B, single 

* Pulse width A, single 

° Rise/Fall Time A, single 

Range: 100 us...99s 

Accuracy: 25 ps +1% of set value 


PM 6654C & PM 6652C 


Mathematics: 


The mathematical functions of PM 6652C and 
PM 6654C make it possible to offset a measur- 
ing value or to change scale factor (normalizing). 
The offset facility allows adding or subtracting a 
reference value to the measured value before 
display, e.g. measurement of tuned receiver 
frequency, by measuring the local oscillator fre- 
quency (IF-offset). 

The scaling facility allows multiplying of the 
measured value by a constant before display, 
e.g. conversation of frequency to RPM. 

The scaling and offset features may be com- 
bined, so that the displayed value equals K*X+L. 
X is the measured value and K and L are con- 
stants. 


Check: 


10 MHz internal reference is connected to the 
counting logic of input channels A and B. Self- 
test of most measuring functions can be se- 
lected. 


Reset: 


Manual via push-button or electrical via input E. 
Reset will clear keyboard entry status, clear an 
active STORE state, and/or start a new meas- 
urement. 


Power On/Stand By: 


In “ST BY” position, power is available to main- 
tain an ovenized crystal oscillator. 


Test Function: 


The counter performs a choice of 5 self test 
routines of the logic and computing functions. 
The functions tested are: ROM (No. 1), RAM 
(No. 2), EAROM (No. 3), measuring logic (No. 4) 
and display (No. 5), Test No. 6 when selected will 
perform all tests 1...5 in a sequence. 

At power-up a limited test sequence is per- 
formed. 


Programs P1...P8: 


Eight front panel “menus” can be stored in and 
recalled from a non-volatile memory. All front 
and rear panel settings can be stored; except 
hold-off value (but status of push-button “HOLD- 
OFF on/off” is stored). Programs P7 and P8 can 
not store the mathematical functions. 


Time Base: 
For specifications see chart on following page. 


General Specifications 


Display 

Read Out: 10 digits, sign and exponent (engi- 
neering notation) 11 mm high-efficiency LED. 
Unit Indicators: 3 LEDs indicating Hz, s or V. 
Any prefix (KHz, ts) is indicated by the exponent 
on the display. 

Gate Lamp: Indicates that main-gate is opened 
and measurement takes place. 
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St By: Stand-by indication with LED when in- 
strument is not switched ON. 

Remote: Indicates that the counter is remotely 
controlled via the BUS interface option (IEC- 
625, IEEE-488). 

Armed/Freq Avg/Ext Gate: Indicates position 
of rear panel EXT CONTROL switch (LOCAL 
mode) or programmed setting of EXT CON- 
TROL function (REMOTE mode). 

Cursor: Indicates selected measuring function 
and/or selected front panel menu (Programs 
Pietro): 


Power Requirements: 


In addition to the normal line voltage supply, the 
PM 6652C and PM 6654C can also be powered 
by an external DC voltage; 17V...29V. 

Line: 115/230V +15%; 45...440Hz 60 VA 

Line Interference: Below VDE 0871 (B) and 
MIL STD 461 

Safety: According to IEC 348 and CSA 556 B 


Dimensions and Weight: 


440 mm W x 89 mm H x 440 mm L (excl. 19" 
brackets) (17.3 in W x 3.5 in H x 17.3 in L) 
Net: Approx. 8 kg (17.5 Ib) 

Shipping: Approx. 10 kg (22 Ib) 


Environmental Conditions 


Ambient Temperature: 

Storage and transport: -40°C...+70°C; 

Rated range of use: -5°C....50°C 

To allow air convection, at least 2 cm free space 
is required above and below the counter. With- 
out any free air space around the counter (tightly 
packed 19 inch racks), the built-in fan option PM 
9612 is necessary at ambient temperatures 
above 40°C. 

Humidity: 

Operating: 10...90% RH, no condensation; 
Storage: 5...95% RH 

Altitude/Barometric Pressure: 

Operating: 5 000m (15 00 ft) -53.3 kKN/m2 
Storage: 15 000m (50 000 ft) -15.2 KN/m? 


GPIB/IEEE-488 Bus Data 

(PM 9696 Installed) 

The PM 6652C and PM 6654C timer/counters 
are IEEE-488 bus programmable through the 
optional hardware interface PM 9696B. 


Programming Instructions: 


Programming modes:The counter can be pro- 
grammed in 3 different ways: 

Remote recall of P1...P8: Manually stored front 
panel menus are recalled with one single bus- 
command (LP1...LP8). 

Bus learn mode: The programming codes for all 
manually set controls are sent from the counter 
and stored in the controller's memory with one 
single bus-command. The string of codes can 
later be returned to the counter for reprogram- 
ming. 


Normal mode: Only changes in the current pro- 
gramming status need to be programmed, and 
can be sent in an arbitrary order. Any number of 
spaces can be inserted anywhere in the pro- 
gramming string. The counter complies with IEC- 
625-2 and IEEE-728 and accepts all standard- 
ized formats for numeric values; NR1, NR2 and 
NR3. 


Output Messages: 


High Speed Dump Mode: The contents of the 
counting registers are sent to the controller with- 
out being processed by the internal microcom- 
puter. The processing must be done in the con- 
troller instead. 

Limit Monitoring: The MATH constants K and L 
will specify upper and lower limits for the meas- 
urement. When the input signal exceeds either of 
the limits, an SRQ-alarm is sent to the controller. 
Limit monitoring is not applicable in the V_.. V., 
measuring mode. © 


in 


Timing Characteristics: 


Max. Data Output Rate: 

Normal mode: 30-50 readings/sec.; 

High speed dump mode: Approx. 420 readings/ 
Sec. 

V 


max? 


Vin OF V,.: 3-4 readings/sec. 


Optional Accessories 


Analog Recorder Output PM 9695 


The digital-to-analog converter PM 9695 pro- 
vides a high resolution analog output e.g. for 
recording frequency stabilities of oscillators, fil- 
ters and crystals on a strip chart recorder. In 
frequency control systems having analog feed- 
back, the DAC serves as an extremely accurate 
frequency-voltage converter. The PM 9695 per- 
mits conversion of any three consecutive digits; 
as such it functions as a magnifying glass to 
focus on the most important part of the readout. 
Decade Conversion: Any 3 consecutive digits 
can be selected. The value of the least significant 
of the 3 digits can be selected with a 12-position 
switch. 

Normal Mode: Analog output is directly propor- 
tional to digital input. 000 produces 0.000V. 999 
produces 0.999V. 

Output: 

Zero output: OV; 

Full scale deflection: 0.999V 

Connector: BNC 


Ext. Reference Frequency Multiplier 
PM 9697: 


To accept external reference frequencies other 
than 10 MHz, the frequency multiplier PM 9697 
can be ordered. 

With this option installed, the PM 6652C or PM 
6654C can accept external reference frequen- 
cies of 1 MHz, 5 MHz or 10 MHz. All other input 
specifications as for “Input D”. 

Included With Instrument: Operating manual, 
power cord, rackmounting brackets 


Ordering Information | 


Models January 1989 prices 


PM 6652C 120 MHz, 100 ns 
Timer/Counter:....to ee 


Optional Configurations 


When ordering, select basic “PM” Model desired 
from above, plus construct a 3-digit /suffix by 
selecting 1 digit in each suffix column to identify 
Input Frequency, Reference Oscillator, and In- 
terface. 

Input Frequency Option: 

/0-- Standard 120 MHZ.............::ce.ee 


Reference Oscillator Option: 

/-1- Standard Crystal .............cccceeeee 
/-2- TCXO (PM 9678B/01)...........c0:0000 add 225 
/-3- Ovenized Crystal (PM 9679E/01) . add 450 
/-4- Very High Stability Ovenized 


Crystal (PM 9690/01) ............cseeeeeee add 645 
/-5- Ultra High Stability Ovenized 
Crystal (PM 9691/01) .......c.ccceeeeeeee add 845 


/-8- Standard Crystal plus Externally 
Referenced Frequency Multiplier 
(PM 9697/00) «0.220.222 ee ee add 175 


Interface Option: 


/--1 Standard Front Panel Control ....... N/C 
/--2 Blind Panel Version with GPIB ..... consult 
IEEE-488 I/F (PM 9696B/00)........... factory 


/--5 Standard Front Panel with Analog 

Recorder Output (PM 9695/00) ....... add 405 — 
/--6 Standard Front Panel with GPIB 

IEEE-488 I/F (PM 9696B/00)........... add 300 
/--7 Standard Front Panel with GPIB 

IEEE-488 and MATE/CIIL 

Interfaces |... .:.5.2.0 ee add C/F — 


Example, Ordering Configuration 

To order the 120 MHz, 100 ns resolution version 
with TCXO oscillator and standard front panel 
with GPIB IEEE-488 I/F, select: 


Model Price | 
Configuration PM 6652C $2280 
Option Suffix - Input /0-- N/C 
Oscillator /-2- 225) | 
Interface /--6 306 | 
Yields Complete 
Model Number PM 6652C/026 2805 


i a ee eae eee 
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Options and Accessories 


Crystal Oscillator Summary 


PM 9610/01 1.5 GHz Option (input C) $695 | PM66../...Version : ‘ ; , 
ne > : /.1. Standard /.2. Version /.3. Version /.4. Version /.5.Version 
inne } peohie Rear Panel Input es Bess Onion Version PM 9678 PM 9679 PM 9690 PM 9691 
BM 2012001 Fa enn 220 
ack-Mount Slide Kit ...... Raima ee aT 
: ging:/24h N/A N/A N/A sales) x6 al) <5 x 10 
PM 9678B/01 TCXO Time Base /Month <5 x 10” <1 x10” <1 x 107 <3 x 10° <1 x 10° 
Men, 2 Time B ae S bape 225 /Year <OeXelie <OExe Oi <5 x 107 <1.5 x 10-7 </.5x 10° 
. ; Temperature: 
Put 96800 Ovenized Time Base 72) =i Ret t 2 ‘ ; : 
Oscillator (version/.4.) ......ccceccceeee 645 Litel tapes 
PM 9691/01 Ovenized Time Base Change in supply 
Oscillator (version/.5.) ......0c..escccs0uc4- 845 Mode: line/int. battery <3 xX 107 <o xel|O® Sil 10" <3 x 110° <3) x lOe 
PM 9695/00 Analog Recorder Output.. 405 | /ext. DC 12V to 28V 
PM 9696B/00 IEEE-488 Bus 
HDte TAGS Wee startet eecee ta bcs coneess cobssasses 300 Warm-up time to reach ‘ : : 
PM 9697/00 External Reference 107 of final value N/A N/A <10 min <15 min <15 min 
Frequency Multiplier «.................00 175 ; 
PM 9585/01 50Q Feed-Through “After 48 Hours of continuous operation. 
BETMMIMTAU ONS el Wie. ..ccscccct-oec.ssssneeece 30 
PM 9665B/01 50 kHz Low Pass 
UCR 5 GL RES EE Bee ee ee 35 
PM 9666/01 Trigger Level Output 
CELEIS cece Sateccos oc See eee eee 75 


The time base oscillators PM 9678 to PM 9691 
can also be ordered separately for later upgrad- 
ing of the counters. 

The PM 9611 option is not customer retrofittable, 
but must be ordered factory installed. The PM 
9697 multiplier can be installed only in the /-1- 
versions. 

Older versions of bus interface, PM 9696 (with- 
out “RTL-update”), cannot be used in a PM 
-6652C or PM 6654C. 


Service & Support 


Warranty 

One-year product warranty. See Page 470 for 
further information on warranty terms and condi- 
tions. 

Note: The above configurations meet North American 
power requirements. For other power options, see page 
491. 
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1953A Universal Counter/Timer 

Frequency to 125 MHz (optional 520, 1000, 1250 MHz) a 

Time interval measurements to 100 ns (single shot); 0.1 us (averaged) _ 
Gated totalizing, frequency ratio and period measurements e 
‘Fully GPIB/IEEE-488 programmable, nos trigger levels 


Q digit display 


The 1953A is a systems counter with a wide 
array of options allowing you to select just the 
Capability you need. 

The 1953A can provide a variety of measure- 
ments: frequency, frequency ratio, period, period 
averaging, time interval, and gated totalizing. 
Trigger level controls allow selection of a preset 
level (OV dc), or adjustment to suit conditions. 
DMM output jacks and LED status indicators 
help the user to set the trigger levels properly. 

Signal conditioning switches permit the opera- 
tor to select positive or negative slope trigger, ac 
or de coupling, and X1 or X10 attenuation. A 
marker output is provided for use with an oscillo- 
scope for accurate determination of trigger points. 

The GPIB/IEEE-488* interface option allows 
full programming of function, range, and signal 
conditioning, including trigger levels. Data out- 
put includes 9 digits of display information, deci- 
mal point, and exponent. Front panel lockout is 
provided. TTL level parallel remote program- 
ming and digital output options are also avail- 
able. 


*The terms GPIB and |JEEE-488 may be used inter- 
changeably throughout this catalog. 


Specifications 


Technical Specifications 


Frequency Measurements 


Range: 0 to 125 MHz (dc coupled); 5 Hz to 125 
MHz (ac coupled) 

Gate Time: 0.1 ms to 10s in 6 decade steps 
Resolution: 1/gate time (in Hz) 


Period Measurements 


Range: 0 to 25 MHz (dc coupled); 5 Hz to 25 MHz 
(ac coupled) 

Periods Averaged: 1 period to 10° in decade 
steps 

Resolution: 10°’/periods 


Time Interval Measurements 


Range: 0.1 us to 10’s 
Input: Channels A and B, common or separate 
Resolution: 10 ms to 0.1 us in 6 decade steps 


Totalize Measurements 


Range: 0 to 125 MHz (dc coupled); 5 Hz to 125 
MHz (ac coupled) 


Ratio Measurements 

Display: Ch A/Ch B 

Range: 

Ch A: 0 to 125 MHz (dc coupled); 5 Hz to 125 
MHz (ac coupled) 

Ch B: 0 to 25 MHz (dc coupled); 5 Hz to 25 MHz 
(ac coupled) 


Sensitivity 

Channel A: 30 mV rms sinewave to 75 MHz, 
increasing to 50 mV at 125 MHz; 100 mV pulse 
amplitude with minimum pulse width of 10 ns 
Channel B: 30 mV rms sinewave to 25 MHz; 100 
mV with minimum pulse width of 50 ns 
Channel C: 

520 MHz Channel C Input (-07) 

Covers frequency range of 50 to 520 MHz, using 
a scaling ratio of 4. Sensitivity is 15 mV rms 
(AGC). Maximum allowable input is 5V rms (fuse 
protected). VSWR less than 2:1 into 508 for 
levels less than 1V rms 

1000 MHz Channel C Input (-13) 

Covers 50 to 1000 MHz using a scaling ratio of 8. 
Sensitivity is 15 mV rms, and maximum al low- 
able input is 5V rms (fuse protected). VSWR is 
less than 2.5:1 for levels less than 1V rms 
1250 MHz Channel C Input (-14) 

Covers 50 to 1250 MHz using a scaling ratio of 8. 
Sensitivity is 15 mV to 1000 MHz, decreasing to — 
30 mV rms at 1250 MHz. Maximum input is 5V 
rms (fuse protected). VSWR is less than 2.5:1 
(508) for levels less than 1V rms 


Input Impedance 


Channel A or B: 1 MQ <30 pF 
Channel C: 502 nominal 


Rear Panel Signals 


External Timebase: 10 MHz, 250 mV to 8V 
Gate Time: High True, TTL level output 

Time Interval Marker: Low True, TTL level 
output 
Trigger Level Output: Channels A & B only 


ik 
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Timebases 


Temp Accuracy cE exenl Ole 


0°C-50°C 


tPeak-to-peak variation 


General Specifications 


Temperature: 0°C to 50°C, operating; -40°C to 
+75°C, non-operating 

Power: 115 or 230V ac +10% (100V available), 
50 to 400 Hz, 30W nominal 

Size: 8.8 cm H x 36.2 W x 34.3 cm D (3.45 in H 
x 14.25 in W x 13.5 in D) 

Weight: 4.32 kg (9.5 Ib) 


Ordering Information 


Models January 1989 prices 
1953A Universal Counter/Timer........ v2 61995 
1953A-12 w/ Option -12 Installed............. 2555 
1953A-15* w/Option -15 Installed ............ 2550 


*Not compatible with Option -02 or -11 


10.00 MHz 10.00 MHz 10.00 MHz 10.00 MHz 


Aging Rate +3 x 10°’/mo +3 x 10°’/mo +1 x 41.5 x 
(Constant Temp) 1 ppm/yr 1 ppm/yr 10°7/mo 10°/mo 


aes) 3< “(0)” 


Line Vliage (70%) 


<7 x 10°F 


+1 x 10° 
Salexe 11072 


Options 

-02: DigittalOutout Unit cr eee aes. 5. nes $300 
-04**Superion T OXO rise aoccscs-sccke se cctune 285 
-05 Timebase Multiplier .............. PAPE SSE 125 
-O7* S20IMA Ze a hornente tee nett 575 
-10** Oven-Stabilized Timebase ............ 475 
-11** Basic Remote Programming ......... 400 
$13 2 1OOOiMINZ terrae teen eles ees Secu 725 
=A SH250) MI Zmeety: 8: oe. tevee eee es cee 925 


-16** Rear Inputs (Channels A,B,C)....... 95 

-20** Superior Oven-Stabilized Timebase 950 

* Factory or Service Center installation only. Options 
-04, -10, and-20 are mutually exclusive in one main- 
frame. 

** Factory installation only 


1953A 


Accessories (Also see page 485) 


A5S3 WhippAntenna cm-orass.ton eee eet $30 
Y7201 Attenuator/Filter ..................::008 65 
M00-200-622 3" Rack Adapter............... 65 
MO00-200-626 3" Rack Adapter 

w/slides, for DEC cabinets ................. 135 
Y7206 3" Adapter w/slides, 

fomnon- DEC cabinets steerer 120 
Y8021 1m Cable, IEEE-488 bus ............ 130 
Y8022 2m Cable, IEEE-488 bus ............ 145 
Y8023 4m Cable, IEEE-488 bus ............ 155 


Y9103 502 BNC Feed-thru Terminator . 35 
Y9111 3 ft (0.93m) Coaxial Cable 


50Q7 BNGiciBNG =e. eee 20 
Y9112 6 ft (1.85m) Coaxial Cable 
5OORBNG to BNGSt re. ter. eeneee 20 


Service & Support 


Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 
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PM 6666 


"1.3 GH? RE-ino 


Introduction 


The PM 6665 and PM 6666 are very versatile 
timer/counters with many functions included as 
standard, spanning frequencies from 0.1 Hz to 
120 MHz, and optionally up to 1.3 GHz. The 
measuring functions include FREQUENCY, 
PERIOD, FREQRATIO, TOTALIZE pulses, TIME 
INTERVAL, RPM (PM 6665) and VOLT peak 
values (PM 6666). 

The units have a built-in microprocessor that 
uses the reciprocal frequency counting tech- 
nique, which yields high resolution measuring 
results under all conditions, even on low fre- 
quency measurements. 

Measuring accuracy is increased by the high 
performance counter front-ends, providing vari- 
able sensitivity and noise immunity. Accuracy 
can be further improved with the optional high 
stability time-base. 

Both units provide unmatched value for money 
and offer a high degree of programmability 
through the GPIB/IEEE-488* interface. All major 
functions can be programmed with the PM 6665; 
and the PM 6666 offers 100% programmability 
including trigger level and sensitivity settings. 


* The terms GPIB and IEEE-488 may be used inter- 


changeably throughout this catalog. 
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PM 6665 


The PM 6665 timer/counter is specifically 
designed for applications with a small budget but 
a demand for a broad range of high performance 
counting and timing. It is low cost and offers the 
same high quality as other Philips test and 
measurement instruments. For example: 

* Design is highly integrated, ensuring reliable, 
low power operation 


* Stability is exceptional with Philips’ MTCXO 
temperature compensated crystal oscillator, 
which delivers stability comparable to that of 
costly oven stabilized oscillators at the price 
level of a conventional TCXO 

* An all-metal cabinet gives excellent RFI shield: 
ing and mechanical stability 

° PM 6665 offers the best solution for both fre- 
quency and time measurements with its high 
quality inputs. Frequency measurements have 
continuously variable sensitivity and noise 
immunity and time measurements can be trig- 
gered within a wide +5V/+50V range. A noise 
rejection filter is included as standard. 


Optimal Time Measurements 


The inputs for time measurements in the 
PM 6665 incorporate high speed synchronizers 
and equalized input channels to eliminate differ- 
ences in delay and risetime. High sensitivity 
inputs reduce the possibility of trigger errors; 
trigger levels can be selected in the range from 
-50 to +50V and trigger indicators simplify level 
setting. 


Frequency Measurements 


Frequency measurements must have a vari- 
able noise immunity — which in practice means 
variable sensitivity — for correct triggering. On 
the PM 6665 this is accomplished with the con- 
tinuously variable x1 ... x100 input signal attenu- 
ator. 


Noise Rejection Filter Standard 


The built-in noise rejection filter is useful for 
cleaning up noisy LF signals and for filtering off 
HF noise, even at levels higher than the input 
signal. 


PM 6666 


The PM 6666 is the first low cost timer/counter 
with high accuracy frequency, time and voltage 
measurements that also offers 100% program- 
mable GPIB operation. With the GPIB bus, all 
measurement functions including trigger level 
settings and sensitivity can be programmed. A 
bus learn mode is provided to speed and simplify 
programming. 

The PM 6666 is also an excellent all-purpose 
instrument for bench-top use, with 9 front panel 
selectable measuring functions including volt- 
age max./min. measurements. 

Time-out and separator settings are also pro- i 
grammable on both the PM 6665 and PM 6666 
and a high speed mode delivers high-speed | 
output of unformatted data at over 100 measure- 
ments/s. An optional rack mount adapter is 
available for both units for integration into meas- 
uring systems. 


Error-Free Triggering \ 
Triggering is error-free on the PM 6666 for all 


waveforms. Trigger-level setting can be auto- — 
matic on all input signals over 100 Hz. Resolution 


ii 
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is 20/200 mV, over a very wide range (-50 ... 
+50V) that allows measurements to be accurate 
even on high voltage events. The trigger level 
can be displayed immediately with one key- 
stroke; and inputs can be instantly checked for 
triggering with the tri-state LED trigger indica- 
tors. 

To give the various noise immunity settings, 
input sensitivity has six steps, from 20 mV to 1 
Vrms . 


Peak Voltage Measurements to 
50 MHz 


The PM 6666 has a unique capability for an 
instrument in this price range, i.e. Vpeak meas- 
urements (-50...450V) at up to 12 MHz at an 
error level of no more than a few percent. Vpeak 
measurements are possible over the range 
12...50 MHz with slightly higher errors. When 
displaying Vmax./min. measurements, positive 
and negative signal peaks of the input signal are 
shown simultaneously with a resolution of 20/ 
200 mV. 


PM 6665 & PM 6666; Leading 
Technology 


The latest technology is used in these timer/ 
counters to give them their unrivalled perform- 
ance for instruments in their price class. 

Special emphasis was placed on reliability and 
integration to decrease the component count, 
which reduces heat dissipation and gives a high 
MTBF figure. For example, the entire counting 
logic circuitry consists of just two chips — the LSI 

-counter-on-a-chip and a single chip control 
microcomputer. Also, a unique crystal oscillator 
is used for the timebase facilities — the MTCXO 
(see below). All this combines to give very 
powerful instruments in a small package and low 
price. 

The PM 6665 and PM 6666 have high input 
protection, allowing them to withstand inputs of 
12 Vrms on the optional 50 ohm RF input, and 
350V (dc + ac peak) on the 1 Mohm LF input. 


Unique MTCXO Timebase 


Until now, choice of the timebase crystal oscil- 
lator, which determines the final accuracy of the 
counter, was only between the low-cost uncom- 
pensated standard crystal oscillators, medium 
price TCXOs (temperature compensated crystal 
oscillators) and high price, high stability oven- 
controlled oscillators. 

Now, Philips has developed a mathematically 
compensated crystal oscillator which costs the 
same as a normal TCXO yet has a stability of 2 
x 107 (0...50°C), comparable with that of an oven 
Stabilized oscillator. 

This new oscillator is called the MTCXO or 
Mathematically Temperature-Compensated 
Crystal Oscillator. It has an associated non- 
volatile memory in which are stored the fre- 
quency deviations from the factory measured 
temperature dependent frequency curve, ateach 
temperature. During a measurement, the tem- 


perature of the crystal is measured, the deviation 
for that temperature is retrieved from the mem- 
ory and the result is automatically compensated 
before display. In addition, because the tem- 
perature of the crystal is always compensated for 
each measurement, no warm up time is required 
for high accuracy. measurement. Calibration is 
performed with the touch of a button, without 
warm-up. 


High Resolution 


Both PM 6665 and PM 6666 can measure low 
frequency signals to high resolution with syn- 
chronized multiple period measurements and 
computing the reciprocal values. 

Resolution is at least 7-digits on a 1S measur- 
ing time, because the traditional +1 input cycle 
error is eliminated by the built-in microprocessor. 
This high resolution applies to all input frequen- 
cies, whether high or low. Thus long gate times 
are no longer needed to obtain high resolution 
when measuring low frequency input signals. 
There is also no risk of instrument rounding error, 
because of the full 9-digit display. 

Time interval measurements are high resolu- 
tion as well as high accuracy, due to the time 
interval averaging technique. The 100 ns resolu- 
tion is improved by a factor VN (N + number of 
time intervals averaged) when compared with 
single time interval measurements. The maxi- 
mum obtainable N is 4 x 10’, resulting in a 
resolution of better than 20 ps. 


Versatility for All-Purpose Use 


Several variations and options are available so 
the user can chose exactly the configuration 
required for his application. The options are 
factory installed and tested in each user configu- 
ration. However, all options can also be field 
installed by the user allowing upgrading of the 
counter at any time. 

The full range comprises: 

* GPIB interface 

* Highly stabilized timebase (MTCXQ) 
° 1.3 GHz HF input 

° Battery power pack 

* Rack mount kit 

° Carrying case 


Specifications i 


Measuring Functions 


Frequency A or C 

(frequency B via GPIB only) 

Range: 

Freq A: 0.1 Hz...120 MHz: typically...160 MHz 
Freq B: 0.1 Hz...12 MHz (via GPIB only) 

Freq C: 70 Mkz...1.3 GHz (optional) 

Mode: Reciprocal frequency counting 

LSD Displayed: 


2.5 x 10 -7 x FREQ 
measuring time 


PM 6665 & PM 6666 


RPM A (PM 6665 only) 


A FREQUENCY A measurement is taken, multi- 
plied by 60 and shown on the display as revolu- 
tions per minute (RPM). 

Range: 6 RPM...720 x 10®°RPM 


Period A 


Range: 8 ns...2 x 108s 

Mode: Single period measurement (SINGLE) or 
average period measurement (at 0.2, 1 or 10s 
measuring times) 

LSD Displayed: 

SINGLE period measurement: 100 ns (TIME 
<100s) 

Average period measurement: 


2.5 x 10” x PERIOD 
measuring time 


Ratio A/B (ratio B/A, C/A or C/B via 
GPIB only) 


Range: 1 x 107...2 x 10° (A/B); 

1 x 10%...2 x 108 (B/A); 

0...1 x 10° (A/B SINGLE and B/A SINGLE); 
8...6 x 10'° (C/A, C/B) 

Frequency Range: 

Input A: 0...120 MHz (A/B); 0...12 MHz (B/A, C/ 
A, A/B SINGLE) 

Input B: 0...12 MHz 

Input C: 70 MHz...1.3 GHz 


Time Interval A-B (time interval B-A via 
GPIB only) 


Range: 100 ns...2 x 108s (SINGLE); 

0 ns...20 s (average) 

Mode: Single time interval (SINGLE) or aver- 
age time interval measurements (at 0.2, 1 or 10s 
measuring times) 

LSD Displayed: 

SINGLE time interval measurements: 100 ns 
(TIME <100s) 

Average time interval measurements: 


2.5 x 107s 
N 
Averaged Number of Intervals N: 
measuring time 


pulse repetition time 
Note: Input signals must be repetitive and asynchronous 
with respect to the time base. 
Min Dead Time from Stop to Start: 250 ns 
Timing Difference A-B Channels: 4 ns max. 


Totalize A (totalize B via GPIB only) 


Range: 0...1 x 10° with indication of K or M 
(Kilopulses or Megapulses). The result is trun- 
cated if out of display range. 

Frequency Range: 0 Hz...12 MHz 

Pulse Pair Resolution: 80 ns 

Gated by B (A) Mode: Event counting on input 
A (B) during the duration of a pulse on input B (A). 
Start/Stop by B (A) Mode: Event counting on 
input A (B) between two consecutive pulses on 
input B (A). 
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Manual Mode: Event counting controlled by the 
START/STOP button. Sequential start-stop 
counts are accumulated. RESET closes the gate 
and resets the timer/counter to zero. 


Volt Max./Min. A, PM 6666 only (volt 
max./min. B via GPIB only) 


Range: -51V...+51V 

Frequency Range: DC and 100 Hz...50 MHz 
(input A); 

DC and 100 Hz...5 MHz (input B) 

Resolution: 

Input signals within +5V: 20 mV 

Input signals outside +5V: 200 mV 

Inaccuracy DC and 100 Hz...12 MHz (A), or...1 
MHz (B): 

Input signals within t5V: 30 mV +1% of reading 
+3% of V,, 

Input signals outside +5V: 300 mV +3% of read- 
ing +3% of V,, 

Inaccuracy 12 MHz...50 MHz (A) or 1 MHz... 5 
MHz (B): 

Input signals within £5V: 30 mV +10% of reading 
+10% of V,, 

Input signals outside +5V: 300 mV +10% of 
reading +10% of V,, 


Definitions 


LSD Displayed 


LSD = unit value of the least significant digit 
displayed. All calculated LSDs (see measuring 
functions section) should be rounded to the 
nearest decade (e.g. 0.3 Hz is rounded to 0.1 Hz 
and 5 Hz to 10 Hz) and cannot exceed the 9th 
digit. 

Resolution 

Resolution = smallest increment between two 
measuring results on the display, due to the +1 
count error. 


Freq A, Freq C, Period A: Resolution can be 1 
or 2 LSD if: 


LSD x measuring time 


FREQ or PERIOD 


the resolution is 2 LSD units (30% probability). 
Otherwise resolution is 1 LSD unit (70% proba- 


<10°7, 


bility). 
Ratio A/B: Resolution can be 1 or 2 LSD. If: 
LSD x measuring time 10 


RATIO = TEREGR 
the resolution is 2 LSD units (30% probability). 
Otherwise resolution is 1 LSD unit (70% proba- 
bility). 
SINGLE Period A and SINGLE Ratio A/B: 
Resolution is 1 LSD 
Time A-B: Resolution (95% confidence) = 1 
LSD or 100 ns/VN, whichever is greater 


Inaccuracy 


Inaccuracy, i.e. the relative error, depends on 
the following factors: 


Resolution 
+ ——_—_—__—_—_—— + relative trigger error 
FREQ, PERIOD 
RATIO or TIME 
+ relative time base error 
+ relative systematic error 


Relative Trigger Error: 


Freq A, period A: 
+ noise voltage A (Vpp) 


signal slope A (V/s) x meas. time 


Ratio A/B: 
+ noise voltage B (Vpp) 


signal slope B (V/s) x meas. time 
Totalize A gated or start/stop by B: 
sts noise voltage B (Vpp) 


signal slope B (V/s) x gate time B 
Time A-B: 
BE noise voltage A:(Vpp) 


signal slope A (V/s) x TIME x VN 
aE noise voltage B (Vpp) 


signal slope B (V/s) x TIME x VN 
Relative Time Base Error: 
as deviation from 10 MHz 


10 MHz 


Relative Time A-B Systematic Error: 
Inaccuracy caused by timing difference between 
A and B channels <+4 ns/TIME 


Input Specifications 


Input-A and Input-B; PM 6665 only 


Frequency Range: 

DC-coupled: DC...120 MHz 

AC-coupled: 20 Hz...120 MHz 

Minimum Pulse Duration: 4 ns 

Coupling: AC or DC 

Impedance: 1 MQ//35 pF 

Channel Input: Separate A and B, or common 
via A 

Maximum Voltage Without Damage: 350V 
(DC + ACpk) between 0 and 440 Hz, falling to 8 
Vrms at 1 MHz. 

Sensitivity; DC Coupled: 

Sine: 20 mVrms, 0 Hz...100 MHz; 

30 mVrms, 100 MHz...120 MHz 

Pulse: 60 mVpp, 0 Hz...100 MHz; 

90 mVpp, 100 MHz...120 MHz 

Sensitivity decreases to 60 mVrms at 160 MHz 
typically 

Sensitivity; AC Coupled: 

Sine: 20 mVrms...200 mVrms at 20 Hz...100 
MHz; 30 mVrms...300 mVrms at 100 MHz...120 
MHz, continuously variable 

Sensitivity decreases to 60 mVrms at 160 MHz 
typically 

Filter: Switchable 50 kHz low pass noise filter 
with approx. 40 dB suppression at 1 MHz 
Attenuation: x1 or x10 

Trigger Slopes: Positive or negative 


Trigger Level Range: 

DC-coupled: +5V...-5V (x1); -50V...+50V (x10) 
AC-coupled: OV fixed 

Trigger Indicators: Indication on LCD display 
when triggering on inputs A or B occurs. 


input-A and Input-B; PM 6666 only 


Frequency Range: 

DC-coupled: DC...120 MHz 

AC-coupled: 20 Hz...120 MHz 

Minimum Pulse Duration: 4 ns 

Coupling: AC or DC 

Impedance: 1 MQ//35 pF 

Channel Input: Separate A and B, or common 
via A 

Maximum Voltage Without Damage: 350V 
(DC + ACpk) between 0 and 440 Hz, falling to 8 
Vrms at 1 MHz 

Sensitivity; DC Coupled: 

Sine: 20 mVrms, 0 Hz...30 MHz; 

40 mVrms, 30 MHz...120 MHz 

Pulse: 60 mVpp, 0 Hz...30 MHz; 

110 mVpp, 30 Hz...120 MHz 

Sensitivity decreases to 60 mVrms at 160 MHz 
typically 

Sensitivity; AC Coupled: Sensitivity is se- 
lectable in 6 steps; 20 mV, 50 mV, 100 mV, 200 
mV, 500 mV and 1 Vrms (sine); nominal 
Maximum sensitivity: 20 mVrms at 20 Hz...30 
MHz; 40 mVrms at 30 MHz...120 MHz 
Sensitivity decreases to 60 mVrms at 160 MHz 
typically 

Attenuation: x1 or x10, switch selectable or 
AUTO 

Trigger Slopes: Positive or negative 

Trigger Level Range: 

DC-coupled: -51V...+451V, adjustable via up/ 
down control or AUTO 

AC-coupled: OV fixed or AUTO level 

Trigger Level Resolution: 20 mV; signals within 
+5V 

200 mV; signals above +5V 

Trigger Level Setting Accuracy: +10 mV +1% 
of setting 

AUTO Trigger Level: Trigger Level on input A 
(and B when required) is automatically set to 
50% of input signal amplitude. 

Frequency range: 100 Hz...120 MHz 

Trigger Indicators: Tri-state LED indicators 


Input C (Option PM 9608B) 


Frequency Range: 70 MHz...1.3 GHz 
Coupling: AC 

Operating Input Voltage Range: 

10 mVrms...12 Vrms, 70...900 MHz; 

15 mVrms...12 Vrms, 900 ...1100 MHz; 

40 mVrms...12Vrms, 1100...1300 MHz 

AM Tolerance: 94% at max. 100 kHz modula- 
tion frequency; minimum signal must exceed 
minimum operating input voltage requirement 
Input Impedance: 502 nominal, VSWR <2:1 
Max. Voltage Without Damage: 12 Vrms, 
overload protection with pin diodes. 


a ee eee eee 


336 


1989 Fluke and Philips Catalog 


Benchtop/System Timer Counters 


External Reference Input 


Input Frequency: 10 MHz +0.1 MHz 
Coupling: AC 

Sensitivity: 500 mVrms 

Input Impedance: Approx. 3002 at 10 MHz 
Maximum Input Voltage: 15 Vrms 


General Specifications 


Power Requirements 


Line Voltage: 115 or 230 Vrms +15%; 46...440 
Hz, <22 VA (PM 6665) resp. <24 VA (PM 6666) 
incl. all options 

Safety: In accordance with IEC 348 Class | and 
CSA 556B 

Line Interference: Below VDE 0871 B and MIL 
STD 461 

Battery Unit: See PM 9605 option 


Timebase 


Oscillator version: Standard 
Stability against: Lae 


per month <5x107 <1x107 
per year <5x10° <OXil Om 


Temperature 
changes 0...50°C <1x10° <2x10°7 
Line Voltage 
changes 10% <1x10° <1x10° 


Display 
Read Out: 9 digit LCD with unit and cursor 
indication 

GATE Indicator: Indicates that the counter is 
measuring 
REMOTE Indicator: Indicates when the counter 
is remotely controlled via an installed GPIB inter- 
face (PM 9604) 


Pein aia 


Environmental Conditions 


Temperature: 

Operating: 0°C...+50° 

Storage: -40°C...+70° 

Altitude: 

Operating: 5000m (53.3 kKN/m?) 

Storage: 15000m (15.2 kN/m?) 

Humidity: 

Operating: 10%...90% RH, no condensation 
Storage: 5%...95% RH 


Dimensions and Weight 


Dimensions: 186 mm W x 88 mm H x 270 mm 
L (7.3 in W x 3.5 in H x 10.6 in L) 
Weight: 2.1 kg (4.6 Ib) 


Auxiliary Functions 


RESET 


The RESET button has three functions: 
RESET: starts a new measurement. The set- 
tings are not changed. 


LOCAL: makes the counter go to LOCAL opera- 
tion, when in remote operation (unless Local 
Lock-Out is programmed). 
START/STOP: opens/closes the gate in TO- 
TALIZE A, manual mode. 


Measuring Time 


A measuring time of 0.2s, 1s, 10s or SINGLE can 
be selected 


Display Hold 
The current measuring result is frozen on the 


display. A new measurement starts when the 
RESET button is pressed. 


Optional Accessories 


GPIB Interface, PM 9604 


Mounting: Inside counter cabinet 

Interface Functions: SH1, AH1, T5, L4, SR1, 
RE Per; DT E2 

Programmable Device Functions: 
Measuring functions 

Measuring time 

Trigger slope 

Trigger levels (PM 6666) 

Sensitivity (PM 6666) 

Input coupling (PM 6666) 

Input attenuator (PM 6666) 

Manual totalize gate control 

Output separator selection 

Device clear 

Device trigger 

High speed dump 

Short output format 

Set time-out 

Free run/triggered measurements 

Set SRQ-mask 

Program data out 

Device identity 

Max. Data Output Rate: 

Normal Mode: Approx. 5 readings/s 

High Speed Dump: Approx. 100 readings/s 
The highest output rate is obtained at SINGLE 
measuring time. 

High Speed Dump: The contents of the count- 
ing registers are transferred to the controller, 
without being processed by the counter. The 
processing must be done in the controller in- 
stead. 

Output Time for Measuring Data: 

Normal Mode: Approx. 9 ms (20 bytes) 

High Speed Mode: Approx. 4 ms (15 bytes) 


Response Time for Addressing: Approx. 1 Ls 
Response Time for Trigger Command (GET): 
Approx. 10 ms 

Typical Read Time for Programming Data: 
Approx. 1 ms/byte 


Battery Unit PM 9605 


The PM 9605 is a rechargeable battery unit for 
mounting inside the counter. The unit contains a 
standard 6V sealed lead-acid battery and an 
automatic battery charger. 


PM 6665 & PM 6666 


Battery Capacity (20°C): Approx. 15 Wh 
Operating Time when Battery Powered: 
Approx. 2 hours of continuous operation 
Recharging Time: 5 hours to approx. 75% of full 
capacity 

Battery Protection: Overcharge protection and 
deep discharge (auto shut off) protection 


Temperature: 
Operating: 0...+40°C 
Storage: -40...+50°C 
Weight: 0.8 kg (1.7 Ib) , 


Rack-Mount Kit HM 9606 


The HM 9606 rack kit is designed for use with 
the PM 6665/6/9 family of counters. The 
HM 9606/01 allows mounting of one counter on 
the left of the rack and a blank panel on the right. 
The HM 9606/00 allows mounting of one counter 
plus one Fluke model 8840/2 or Philips PM 2534 
or PM 2535 DMMs. The HM 9606 requires 5-1/4 
inches of rack space. (See photo page 358.) 


Carrying Case PM 9609 


Included with the Instrument: Operating 
Manual, line cord 


Ordering Information 


Models January 1989 prices 


PM 6665 Timer/Counter ....................0008 $895 
PM 6666 Timer/Counter ......................055 


Optional Configurations 


When ordering, select basic “PM” Model desired 
from above, plus construct a 3-digit/suffix by 
selecting 1-digit in each suffix column to identify 
Input Frequency, Reference Oscillator, and In- 
terface 

Input Frequency Option: 

(O== Standard, 120) ME Zjevencccs-t cee. -a- 5 N/C 
/4-- 1.3 GHz (PM 9608B/00) ................ add 310 


Reference Oscillator Option: 
fat -POtanGard e Mahecie nae. ce herceeteess N/C 
/-3- MTCXO (PM 9607/00) ........0::000 add 240 


Interface Option: 
/--1 Standard line voltage, non 

GPIB IEBE-488 meee eccctaeac seca 
/--3 Battery (PM 9605/00)...........::0006 add 245 
/--6 GPIB IEEE-488 (PM 9604/00) ...... add 295 
Example, Ordering Configurating 
To order the PM 6666 with standard 120 MHz 
input, MTCXO Oscillator, and standard inter- 
face, select: 


Price 
Model PM 6666 $995 
Configuration 
Option Suffix - Input /0-- N/C 
Oscillator /-3- 240 
Interface /--4 N/C 
Yields Complete 
Model Number PM 6666/031 1235 
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Benchtop/System Timer Counters 


PM 6665 & PM 6666 


Options and Accessories 


PM 9604/00* GPIB Interface .................. $295 
PM 9605/00* Battery Unit ........0.000... 245 
HM 9606/00 Rack Kit for PM 6665/6 

and 8840/2 or PM 2534/35 DMMs ..... 95 
HM 9606/01 Rack Kit for PM 6665/6 ..... 90 
PM 9607/00 MTCXO Timebase ............. 240 
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PM 9608B/00 1.3 GHz HF-Input ............ $310 
PM 9609 Carrying Case ...........ccceeee 75 
PM 9581/01 50Q Termination 3W .......... 65 
PM 9585/01 50Q Termination 1W.......... 30 


All options can be field installed by the user. 


* The GPIB interface PM 9604 and the battery unit 
PM 9605 cannot be installed together in a PM 6665/66 
counter. 


Service and Support 


Warranty 3 

One-year product warranty. See page 470 for 2 
further information on warranty terms and condi- } 
tions!” ~~ 


Note: The above configurations meet North American 
power requirements. For other power options, see page 
491. Sa 
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7200 Series Counters 


The 7200 Series consists of four counters, 
capable of measuring frequencies up to 1300 
MHz, packaged in the versatile Portable Test In- 
strument case. 

The 7220A Communications Counter provides 
frequency measurements to 1300 MHz. The 
7250A Universal Counter/Timer is the lowest 
priced member of the family, and offers fre- 
quency, period, time interval, and totalizing 
measurements up to 80 MHz. The 7260A offers 
these same features, plus trigger hold-off and an 
optional Channel C for frequency measurements 
to 1300 MHz. The top-of-the-line 7261A adds 
increased resolution through a 100 MHz time- 
base, and offers a phase modulated time base to 
ensure valid time interval averaging of clock- 
synchronous signals. 


The PTI Concept 


The Fluke-developed Portable Test Instrument 
(PTI) packaging concept allows you to easily 
configure low-cost, convenient mini-test systems 
using the Fluke 1120A IEEE-488 Translator. A 
number of compatible Fluke instruments can be 
interfaced using the 1120A, including counters 
and voltmeters. With the 1120A, any PTI instru- 
ment cluster may be operated in a GPIB/IEEE- 
488* system. The unique stack-and-latch design 
makes them easy to carry; requires less rack 
space, too. 


Low Susceptibility, 
Minimal rf Radiation 


A lightweight, interval stainless steel shield 
completely surrounds the instruments and mates 
with the metal front and rear panels to provide an 
rf enclosure meeting most requirements of MIL- 
STD-461. This means low susceptability in high 
rf environments, as well as minimal radiated 
energy to interfere with nearby rf-sensitive equip- 
ment. 


Portable Counters With Ovenized 
Accuracy 


For applications demanding the best possible 
accuracy, ovenized timebase oscillators are 
available. These oscillators consume such low 
power they can be used when the counters are 


*The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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operating from batteries. When you go out ona 
field assignment you can switch to battery power 
and keep the oscillator warm and standing by for 
instantaneous use with laboratory stability and 
accuracy. There are two oven options to choose 
from, one with an accuracy of +1 x 10’, and one 
with an accuracy of +3 x 10® over the 0°C to 40°C 
temperature range. 


Simple, Hands-Off Operation 


All counter/timer models (7250A, 7260A, 
7261A) feature AUTO ranging resolution. Sim- 
ply select the desired measurement function, set 
the resolution switch to AUTO range, and the in- 
strument will automatically choose the correct 
range for best resolution, position the decimal 
point properly, and light an annunciator LED 
indicating the units of measurement. 


7220 Communications Counter 


The 7220A gives you 10 Hz to 1300 MHz 
coverage via two separate channels. Channel A 
is for low-frequency applications (10 Hz to 125 
MHz), where the loading of the signal source and 
the effects of high frequency noise must be 
minimized. Channel B has a 50 ohm input and is 
for signals from 100 MHz to 1300 MHz. 

An ac-coupled, 1 megohm input and versatile 
front-end controls for Channel A let you measure 
signals having extremely high noise levels and 
still produce stable, accurate readings. A con- 
tinuously variable X1 to X10 wideband at tenu- 
ator plus switchable 1X or 10X attenuation lets 
you minimize noise without losing the signal. 
And a switchable 100 kHz low-pass filter solves 
the problem of high frequency contamination of 
audio frequencies. Used together, the attenu- 
ator and filter can solve most noise problems. 

The resolution multiplier (Option -351) in 
creases measurement resolution by a factor of 
1000 for frequencies from 10 Hz to 10 kHz with 
out requiring any more measurement time. 
Resolution goes from 0.001 Hz for 10 Hz signals 
to 0.1 Hz for 10 kHz signals. 


7250A Universal Counter/Timer 


The 7250A measures frequencies to 80 MHz, 
time intervals down to 100 ns, and periods down 


7200 Series 


«ap 


IEEE-488 


to 100 ns with 1 ps resolution (in the average 
mode). In addition it will measure the ratio of two 
signal frequencies, counts per minute, or totalize 
events to 9,999,999 counts. 

A broadband, continuously variable, x100, 
analog attenuator lets you add just enough at 
tenuation to minimize the input signal noise level 
and optimize the signal amplitude for count- ing. 
A switchable 100 kHz, lowpass filter solves the 
problem of high frequency contamination of audio 
signals. You can use the filter and attenuator 
separately or in combination to solve tough noise 
problems, like calibrating audio oscillators near 
high power rf transmitters. For timing measure- 
ments, there are +slope controls, fixed-offset 
trigger level switches, and a separate/common 
switch at your fingertips. 


7260A & 7261A Universal 
Counter/Timers 


The 7260A and 7261A will measure frequen- 
cies to 125 MHz, or (optionally) to 520 MHz or 
1300 MHz, with a 50Q channel (Channel C). 

The instruments are essentially alike except 
the 7261A has a 100 Mtz clock, with a corre- 
sponding basic resolution of 10 ns, and the 
7260A has a 10 MHz clock, with 100 ns resolu- 
tion. Both counters will amke time-interval or 
signal-period measurement and will average 
from 10° to 10° such measurements per reading 
when greater resolution or accuracy is desired. 
That extends the resolution of the 7261A to 31.6 
ps for time-interval measurements or to 0.1 ps 
for period measurements. In addition, the 7261A 
is available with a unique phase-modulated 
timebase option to assure averaging out small 
consistent errors. 

A broadband attenuator lets you select 1X, 
10X or 100X attenuation to minimuze interfer- 
ence from signal noise and to trigger near the 
peak of high amplitude signals. And a switchable 
100 kHz low-pass filter solves the problem of 
high frequency contamination of audio frequency 
signals. The signal may be dc coupled or ac 
coupled and weither + or - slope of the sign may 
be selected for triggering. The Channel A and 
Channel B trigger level controls have a zero-volt 
preset position for easy triggering on sinewaves 
and other signals that cross the zero-volt level. 

Trigger status lights tell when triggering is 
unstable, and the precise trigger level setting of 
both channels may be monitored at a rear panel 
connector. Also at the rear panel is a marker 
output — a gate signal that brackets each period 
or time- interval measurement. The marker is for 
use with an oscilloscope. The trigger level and 
marker outputs are for making accurate timing 
measurements such as the rise time and fall time 
of complex signals. Atime interval hold-off con- 
trol with a 1000:1 ratio (20 us to 20 ms) delays the 
end of the marker gate to measure the precise 
protion of a signal. 


339 


Benchtop Timer/Counters 


7200 Series 


7220A Specifications 


Frequency Measurements 


Channel A Range: 10 Hz to 125 MHz 
Channel B Range: 100 MHz to 1300 MHz 
Resolution: 0.1 Hz to 100 kHz in decade steps 
Accuracy: +1 count + timebase error* 
Display: MHz 

Burst Mode: Minimum burst equals gate time 
+40 ms 

*See Timebase Characteristics chart 


Channel A Input Characteristics 


Bandwidth: 10 Hz to 125 MHz, ac-coupled 
Sensitivity: 10 mV rms, 10 Hz to 50 MHz; 15 mV 
rms, 50 MHz to 100 MHz; 25 mV rms, 100 MHz 
to 125 MHz 

Impedance: 1 MQ, <60 pF 

Filter: 100 kHz, low pass 

Attenuator: X1 to X100; X1 or X10 fixed, plus X1 
to X10 continuously variable 

Maximum Input: 250V rms from 10 Hz to 5 kHz 
decreasing linearly from 250V rms at 5 kHz to 5V 
rms at 2 MHz; 5V rms from 2 MHz to 125 MHz 


Channel B Input Characteristics 


Bandwidth: 100 MHz to 1300 MHz 
Sensitivity: 5 mV rms, 100 MHz to 600 MHz: 
10 mV rms, 600 MHz to 1000 MHz; 40 mV rms, 
1000 MHz to 1300 MHz 

Impedance: 50Q 

VSWR: 2.5:1, maximum 

Maximum Input: 5V rms 


i 
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7250A Specifications 


Frequency Measurements (CH A) 


Range: 5 Hz to 80 MHz, ac coupled 
Resolution: 0.1 Hz to 10 kHz, in decade steps 
Accuracy: +1 count + timebase error* 

*See Timebase Characteristics chart 


Period Measurements (CH A) 


Range: 100 ns to 99,999.99 seconds 
Frequency Range: 5 Hz to 1 MHz 
Resolution: 10 ms to 100 ns in decade steps 
Accuracy: +1 count + timebase error + trigger 
error 

Display: ms, or sec with decimal 


Period-Average Measurements (CH A) 


Range: 1 ps to 999,999.9 us 

Frequency Range: 5 Hz to 1 MHz, sinewave 
Resolution: 100 ns to 1 ps in decade steps 
Accuracy: +100 ns + N* + timebase error + 
trigger error + N* 

Display: us or ms with decimal 

*N = 10° to 10° in decade steps set by resolution switch. 
Indicates the number of periods averaged in period 
average mode, the number of intervals averaged in time 
interval average mode, or the number of cycles of B 
averaged in ratio mode. 


Time-interval Measurements (CH A/B) 


Range: 100 ns to 99,999.99 sec 

Frequency Range: 5 Hz to 1 MHz 
Resolution: 100 ns to 10 ms in decade steps 
Accuracy: +1 count + timebase error + trigger 
error 

Display: ms or sec with decimal 


Totalize 

Range: 5 Hz to 80 MHz for channel A 

Count Capacity: 9,999,999 

Display: Digits only , no decimal or annunciator 


Ratio Measurements 

Range: 5 Hz to 80 MHz for channel A, 5 Hz to 1 
MHz for Channel B 

Resolution: + frequency of B = (N* x frequency 
of A) 


Accuracy: +Resolution +(frequency of B x trig- 
ger error of B + N*) 
Display: Digits with decimal, no annunciator 


Counts Per Minute (cpm x 200,* CH A) 


Range: 5 Hz to 80 MHz 

Count Time: 600 ms (1/100 minute) 
Resolution: 100 cpm, fixed 

Accuracy: + 1 count + timebase error 
Display: Digits only, no decimal or annunciator 
*Reads RPM direct of 100-tooth wheel/sensor 


Channel A & B Input Characteristics 


Selection: Separate or A connected to B (Sep/ 
Com) 

Sensitivity: 10 mV rms 5 Hz to 50 MHz, 15 mV 
rms, 50 MHz to 80 MHz 

Impedance: 1 MQ, 50 pF, nominal 

Coupling: ac only 

Attenuator: X 1 X 100, continuously variable 
Filter: Low pass, 100 kHz 3 db point, nominal 
Trigger Level: +150 mV, OV, or -150 mV, OV or 
-150 mV, switch-selectable 

Maximum Input: 100V rms 5 Hz to 45 Hz, 250V 
rms 45 Hz to 50 kHz decreasing to 5V rms at 1 
MHz to 80 MHz 


7260A & 7261A Specifications 


Technical Specifications 


Frequency Measurements (Channel A) 
Range: 0 Hz to 125 MHz 

Resolution: 0.1 Hz to 10 kHz, in decade steps 
Accuracy: +1 count + timebase error* 
Display: kHz or MHz with decimal 

*See Timebase Characteristics chart 
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Frequency Measurements, Channel C 
Option (-310 or -331) 

Range: 50 MHz to 520 MHz (Option -310); 100 
MHz to 1300 MHz (Option -331) 

Resolution: 0.1 Hz to 10 kHz, in decade steps 
Accuracy: +1 count + timebase error” 


Display: kHz or MHz with decimal 
*See Timebase Characteristics chart 


Ratio Measurements (A/B) 


Range: 0 Hz to 125 MHz for channel A, 0 Hz to 
2 MHz for Channel B 

Resolution: + frequency of B + N* x frequency of 
A 

Accuracy: Resolution + frequency of B x trigger 
error of B + N* 

Display: Decimal, no annunciator 


Period Measurements (Channel A) 


Range: 100 ns to 999,999.99 seconds for 7260A, 
or 10 ns to 99,999.999 seconds for 7261A 
Frequency Range: 0 Hz to 2 MHz, sinewave 
Pulse Width: >500 ns from 0 Hz to 100 kHz, 
>250 ns from 100 kHz to 2 MHz 

Resolution: 10 ms to 100 ns in decade steps for 
7260A, or 1 ms to 10 ns in decade steps for 
7261A 

Accuracy: +1 count + timebase error + trigger 
error 

Display: ms, or sec with decimal for 7260A, us, 
ms, or sec with decimal for 7261A 


Period-Averaged Measurements (CH A) 


_ Range: 1 ps to 9,999,999.9 us for 7260A; 0.1 ps 
to 999,999.99 us for 7261A 

Frequency Range: 0 Hz to 2 MHz, sinewave 
Pulse Width: >500 ns from 0 Hz to 100 kHz, 
2250 ns from 100 kHz to 2 MHz 

Resolution: 100 ns to 1 ps in decade steps for 
7260A; 10 ns to 0.1 ps in decade steps for 7261A 
Accuracy: 100 ns + N* +timebase error + trigger 
error + N* for 7260A, or 10 ns + N* + timebase 
error + trigger error + N* for 7261A 

Display: us or ms with decimal 

*N = 10° to 10° in decade steps set by resolution switch. 
Indicates the number of periods averaged in period 
average mode, the number of intervals averaged in time 
interval average mode, or the number of cycles aver- 
aged in ratio mode. 


Time-Interval Measurements 

(CH A/CH B) 

Range: 100 ns to 999,999.99 sec, for 7260A, or 
10 ns to 99,999.999 sec 7261A 

Frequency Range: 0 Hz to 5 MHz, sinewave 
Pulse Width: 250 ns, for 7260A, 210 ns for 
7261A 

Resolution: 100 ns to 10 ms in decade steps for 
7260A, 10 ns to 1 ms in decade steps for 7261A 
Accuracy: +1 count + timebase error + trigger 
error 

Display: ms or sec 7260A; tus, ms, sec 7261A 
Time Interval Holdoff: 20 ts to 20 ms, continu- 
ously variable 


Time-interval-Averaged Measurements 
(CH A/CH B) 


Range: 1 ns to 9,999,999.9 +s for 7260A, or 0.1 
ns to 999,999.99 us for 7261A 

Frequency Range: 0 Hz to 5 MHz, sinewave 
Pulse Width: 250 ns for 7260A, 210 ns for 7261A 
Resolution: 100 ns + VN* for 7260A, 10 ns + VN* 
for 7261 

Accuracy: 100 ns = VN* +10 ns + timebase error 
+ trigger error + VN* for 7260A; 10 ns + VN* + 
timebase error + trigger error + VN* for 7261A 
Dead Time: 4 us 

Display: us or ms with decimal 

*N= 10° to 10° indecade steps set by resolution switch. 
Indicates the number of periods averaged in period 
average mode, the number of intervals averaged in time 
interval average mode, or the number of cycles of B 
averaged in ratio mode. 


Totalize (CH A Gated by CH B) 


Range: 0 Hz to 125 MHz for channel A, 0 Hz to 
2 Mt for channel B 

Count Capacity: 99,999,999 

Display: Total count, no decimal or annunciator 
Time Interval Holdoff: Range, 20 us-20 ms, 
cont variable 


Counts Per Minute (cpm x100, CH A) 


Range: 0 Hz to 125 MHz 

Count Time: 600 ms (1/100 minute) 
Resolution: 100 cpm, fixed 
Accuracy: +1 count + timebase error 
Display: No decimal or annunciator 


Channel A & B Input Characteristics 


Bandwidth: 0-125 MHz, dc coupled; 5 Hz-125 
MHz, ac coupled 

Selection: Separate or A connected to B (Sep/ 
Com) 

Sensitivity: 10 mV rms, 0 to 50 MHz; 15 mV rms, 
50 to 100 MHz; 35 mV rms, 100-125 MHz 
Minimum Pulse: 50 ns at 50 mV pk (7260A); 10 
ns at 50 mV pk (7261A) 

Impedance: 1 MQ, 50 pF, nominal 

Coupling: ac or dc 

Attenuator: X1, X10, X100, switchable 

Slope: < or —, switchable 

Filter: Low pass, 100 kHz 3 dB point, nominal 
Trigger Level Range: +1.5V to -1.5V 

Linear Operating Range: +2.5V to -2.5V 
Maximum Input: 100V rms 0 Hz to 45 Hz, 250V 
rms 45 Hz to 50 kHz decreasing to 5V rms at 1 
MHz, 5V rms 1 MHz to 125 MHz 


Channel C Input Characteristics Option 
(-310 or -331) 


Bandwidth: 50 MHz to 520 MHz (Option -310); 
100 MHz to 1300 MHz (Option -331) 
Sensitivity: 10 mV rms (Option -310);5 mV rms 
to 600 MHz, 10 mV rms from 600 MHz to 1000 
MHz, 40 mV rms from 1000 MHz to 1300 MHz 
(Option -331) 


7200 Series 


Impedance: 50Q, 2.5: 1 VSWR, maximum 
Maximum Input: 5V rms, fused 


Triggering 

Trigger Level Output: +1.5V level indicates dc 
trigger level set on either Channel A or B, switch- 
selectable 

Trigger Status Indicators: Two per channel 
provide positive indication that the input signal is 
triggering the input amplifier and relative in dica- 
tion as to where on the signal the input amplifier 
is being triggered 

Cont/Trig Mode: Rear panel switch activates 
external trigger mode for initiating a measure 
ment 


General Specifications 


External Timebase Input 


Frequency: 10 MHz, ac coupled 
Sensitivity: 300 mV rms 
Impedance: 1 kQ, 30 pF, nominal 
Maximum Input: 3V rms 


Display: LED with leading zero suppression, 
decimal, and annunciators. 9-digits (7220A), 8- 
digits (7260A, 7261A), 7-digits (7250A) 

Cycle Rate: Fixed 250 ms between readings 
Reset: Reset button clears display, lights all 
display segments and, on release, activates a 
new measurement 

Self Check: Counts and displays 10 MHz clock 
Temperature: 0°C to 40°C, operating; -40°C to 
+70°C, non-operating 

EMI: Internal metal RFI shield meets most re 
quirements of MIL-STD-461, Notice 3 

Safety: Designed to meet requirements of UL 
1244 and IEC 348 

Power: 100V, 120V, 220V or 240V ac +10%, 47 
to 63 Hz, 32 VA max 

Size: 32.7 cm L x 20.3 cm W x 10.8 cm H (12.9 
in L x 8.0 in W x 4.3 in H) 

Weight: 3 kg (6.5 Ib), 7250A, 7260A, 7261A; 3.2 
kg (7 |b), 7220A 

Included: Instruction manual, power cord, se- 
rialized and dated calibration certificate 


Option Specifications 


Battery Pack Option (-010) 


Type: Nickel-Cadmium, size F 

Operating Time (Typical): 7220A, 5.5 hours; 
7250A, 3.5 hours; 7260A, 2.8 hours, 7261A, 2 
hours 

Charge Time: 16 hours at room temperature 
Charge Protection: Thermistor-actuated shut 
down of charging circuit if battery temperature 
exceeds 65°C 

Discharge Protection: Automatic low-voltage 
shutdown to prevent over discharge 
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Timebase Characteristics 


Character [Option _—_—=*d 


istics Stan- | -112 
dard | TCXO 
10 MHz | 10 MHz | 10 MHz 


Aging Rate 


(Const 
Temp) 
Temperature 
Accuracy <SX1 Oj) EOXT0O Weed Xd Oi eEsxd Oi 
(0°C to 40°C) a 
Line Varia- 
tion (+10% +1x10°7 | +2x10°8 | +2x10°°| +4x10°9 
change) 
Battery 
Operation se1 bol || a2 e1[(0)2 |leatay (C0) | feet l(a) 
Warm-up 
10 Minutes +5x10°7 | +5x10°” 
20 Minutes +3x10%| +3x10° 

“After five days of continuous operation 

**Peak-to-peak variation over temperature range 

*“*Compared to frequency 24 hours after turn on 

(1) Timebase error is the sum of all errors specified for 
the particular timebase (see timebase specifica - 
tions) 

(2) Trigger error is the measurement error caused by 
noise on the input signal triggering the input am - 
plifer too early or too late, calculated as follows: 

Microseconds 

of trigger ~ 2 x pk noise voltage (V) 

error signal slope at trigger point (VA.s) 

or Trigger error ++0.3% of one period divided by number 

of periods averaged for signals with better than 40 dB 
signal to noise ratio and 100 mV rms ampli tude, which- 
ever is greater. 

Timebase Phase Modulation 

Option (-190) 7261A only 

Description: Option insures valid time interval 


averaging of clock-synchronous signals by phase 
modulating internal timebase 


520 MHz Channel C Option (-310) 
(7260A, 7261A) 


Range: 50 MHz to 520 MHz 
Sensitivity: 10 mV rms 
Input Impedance: 50 Ohms 
VSWR: 2.5:1, maximum 


1300 MHz Channel C Option (-331) 
(7260A, 7261A) 


Range: 100 MHz to 1300 MHz 

Triggered Mode: Handles bursts as short as 3.6 
ms 

Sensitivity: 5 mV rms to 600 MHz, 10 mV rms 
from 600 MHz to 1000 MHz, 40 mV rms above 
1000 MHz 

input Impedance: 50 Ohms 

VSWR: 2.5:1, maximum 

Maximum Input: 5V rms, fuse protected 


Resolution Multiplier Option (-351) 
(7220A only) 


Description: Frequency-locked loop circuit de 
signed to increase low frequency resolution 1000 
times 

Range: 10 Hz to 10 kHz 

Lock Time: 1.5 seconds 

Resolution: 0.0001 Hz to 0.1 Hz in decade 
steps 

Accuracy: +2 counts + timebase accuracy“ 
*See timebase characteristics for timebase accuracy 


Data Output Option (-521) 


Type: Serial BCD output of all digits and mea 
surement units 
Levels: TTL, “1” state low 


Personality Card Option (-522K) 


For 1120A IEEE-488 Translator. Part of Option 
-529 


iIEEE-488 Interface Option (-529) 


Description: Interfaces to IEEE-488 via the 
Fluke 1120A IEEE-488 Translator. (Note: 1120A 
must be purchased separately.) Provides full 
measurement output capability as well as re- 
mote selection of all functions and ranges. 
Repertoire: SH1, AH1, T5, L4, SR1, RL2, DC1, 
DT1 


Ordering Information 


Models January 1989 prices 
7220A Communications Counter ........... $1525 
7250A Universal Counter/Timer............. 1250 
7260A Universal Counter/Timer............. 1575 
7261A Universal Counter/Timer............. 1825 


Options 


All options may be ordered with all models, ex- 
cept as indicated. 


72XXA-010* Rechargeable Batter Pack 475 
7220A-111 1 ppm TCXO (7220A only).. 210 
72XXA-112* 2 ppm TCXO 

(Z250AN 7 260A ZONA) Eee. orca 275 
72XXA-131* Low Power Oven............... 350 
72XXA-132* Superior Low Power Oven 575 
72XXA-190** Timebase Phase 

Modulationiene eee eee one eee 205 
72XXA-310* 520 MHz Channel C 

(72G0AL 7 2OVAY SE hotter oe ee 425 
72XXA-331*** 1300 MHz Channel C 

(,Z60R,. 2OTA) wtre-cet rete roan 750 
7220A-351* 1000X Resolution 

Multiplier (7220A only) ...............c00000 105 
72XXA-521* PTI Interface w/PTI Cable. 225 


72XXA-522K Personality Card for 
TIZOA.. iss cases tes Accent ee 


*Factory or Service Center installation only. 
*“Factory installation only. 
***Not compatible with Option -010. Also factory op- tion 
only. 
'The -529 Option can be ordered and installed at time 
of manufacture only. Includes parts needed to interface 
the 7260A or 7261A to IEEE-488 via the Fluke 1120A 
IEEE-488 Translator. Includes -521, -522K, and Y7203 
2 ft ribbon cable. For existing instruments which do not 
have the -529 Option installed, an IEEE interface can be 
added by order ing -521 and -522K Options (1120A also 
required). 


Accessories (Also see page 485) 


1120A IEEE-488 Translator ................... 590 
A53 Whip Antenna ............cccceesccesneceeeees 30 
Y7201 Attenuator/Filter ........... cece 65 
Y9111 3 ft (0.93m) Coaxial Cable, 

500, BNC. to. BNC ain. eee eee 20 
Y9112 6 ft (1.85m) Coaxial Cable, 

500, BNC to: BNG .2.c.:-cpseeen nee 20 


Y9103 50QBNC Feed-thru Termination . 35 


Y¥2014 5" Rack Adapter, Single .............. 95 
Y2015 5" Rack Adapter, Double ............ 95 
Y2020 Panel Mounting Kit..................... 95 
Y7203 2 ft PTI Ribbon Cable ................. 55 
Y7204 5 ft PTI Ribbon Cable ................. 70 


Y2023 PTI Accessory Case ............:0005 


Service & Support 
Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 
Extended Warranty 


SC1-7220A Repair (w/calibration) ......... 90 
SC1-7220A Repair (cal w/in or out data) 105 
SC1-7220A Repair (cal w/in and out data) 120 


SC2-7220A Cal (1 per yr recommended) 45 
SC2-7220A Cal (1 per yr w/in or out data) 60 
SC2-7220A Cal (1 per yr w/in & out data) 75 


SC1-7250A Repair (w/calibration) ......... 95 
SC1-7250A Repair (cal w/in or out data) 110 
SC1-7250A Repair (cal w/in and out data) 125 


SC2-7250A Cal (1 per yr recommended) 45 
SC2-7250A Cal (1 per yr w/in or out data) 60 
SC2-7250A Cal (1 per yr w/in & out data) 75 


SC1-7260A Cal Repair (w/calibration) ... . 114 
SC1-7260A Repair (cal w/in or out data) 149 
SC1-7260A Repair (cal w/in and out data) 184 


SC2-7260A Cal (1 per yr recommended) 63 
SC2-7260A Cal (1 per yr w/in or out data) 98 
SC2-7260A Cal (1 per yr w/in & out data) 


SC1-7261A Cal Repair (w/calibration) ... 
SC1-7261A Repair (cal w/in or out data) 
SC1-7261A Repair (cal w/in and out data) 
SC2-7261A Cal (1 per yr recommended) 63 
SC2-7261A Cal (1 per yr w/in or out data) 98 
SC2-7261A Cal (1 per yr w/in & out data) 
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High resolution frequency measurements 


GPIB/IEEE-488 option 
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PM 6672 
PM 6671 
PM 6670 


High stability Crystal oscillators, up to 5 x 107°/24h 
Time interval average with down to 10 ps resolution 


High trigger accuracy 
Excellent 10 mV sensitivity 


Burst frequency average, Phase and RPM 


PM 6670, PM 6671 & PM 6672 


<a) 


These microcomputer-based timer/counters 
satisfy virtually all frequency and time measure- 
ment requirements. Their general purpose ver- 
satility, wide frequency range, high accuracy 
crystal oscillators and new powerful measuring 
features make them ideal for research and de- 
velopment applications. 

Lightweight, compact construction results from 
the dramatically reduced number of components 
— down to only a few state-of-the-art LSI cir- 
cuits, including a custom-designed counter-on- 
a-chip and a one-chip microcomputer. Philips 
advanced R & D capability allows size and cost 
reduction while still providing the ultimate in 
reliability and performance. 

A choice of interfaces, including the GPIB/ 
IEEE-488* bus puts this capability at the user's 
disposal for production andquality assurance 
testing. In addition, the optional battery unit ex- 
tends the use of the instruments to field service 
applications. 


Choice of Time Base Oscillator 


The time base crystal oscillator determines the 
accuracy limit of the counters. 

Note that even the most stable version 
(5 x 10*°/24h) can be operated from internal bat- 
teries. This unique feature is achieved by spe- 
cially developed oven-stabilized crystal oscilla- 
tors with extremely low power consumption. Thus 
laboratory accuracy is now available for field ap- 
plications — without irritatingly long warm-up 
times after changing location. 

By means of the external reference input, the 
user’s own frequency standard can be used 
when available. 


High Resolution Computing 
Frequency Counting 


By making a synchronized multiple-period 
measurement and computing the reciprocal value 
these timer/counters perform high resolution 
frequency measurements on all low frequency 
signals. The built-in microcomputer eliminates 
traditional +1 input cycle errors and as a result 
gives at least seven digits resolution per second 
of measuring time. This avoids the need for long 
gate times, period measurements or phase- 
locked frequency multipliers, normally required 
to obtain a high resolution. 


High Time Resolution 


For time interval measurements these instru- 
ments also feature a very high measuring reso- 
lution. By using the time interval averaging tech- 
nique, these timer/counters greatly improve both 
the measuring accuracy and resolution. 

Compared to single time interval measure- 
ments, the basic 100 ns resolution is improved 
by a factor of VN, where N is the number of time 
intervals being averaged. 


* The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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With the PM 6670/71/72, N can be more than 
10°. The resolution then becomes: 


100 ns 


We =10ps 


High Trigger Accuracy... 


Ultimately, no counter is better than its front- 
end circuitry. Therefore the PM 6670 series 
employs the best front-end circuit concept avail- 
able. 

These timer/counters feature special input 
signal conditioning configurations, which are 
optimized for both frequency and time interval 
measurements, e.g. either adjustable trigger 
levels for time interval measurements or adjust- 
able sensitivity and noise immunity for frequency 
measurements. 


.. for Time Measurements 


Meaningful use of the averaging technique is 
made through the high-speed synchronizers and 
equalized input channels. Amplifiers and Schmitt- 
trigger circuits for both start and stop channel are 
all on the one |C-chip, thereby avoiding differ- 
ences in delay and rise times. This reduces 
systematic trigger errors which cannot be elimi- 
nated by averaging. 

Systematic trigger errors are further reduced 
by the low hysteresis via the use of high sensitiv- 
ity input amplifiers, as shown in the counter’s 
introduction section. 

The PM 6671 and 6672 feature trigger level 
outputs on the front panel, allowing accurate 
measurements to be made of the set trigger level 
with a DVM. The trigger level can also be posi- 
tioned accurately with respect to the waveform 
using an oscilloscope. 


.. for Frequency Measurements 


For frequency measurements, the trigger 
control can be selected to act as a wide-band, 
continuously variable input attenuator (x1...x100) 
to allow optimum matching of trigger sensitivity 
and noise immunity. 


Noise Rejection Filter 


To obtain full benefit from the high resolution 
reciprocal design, noise and interference can be 
excluded by a switchable built-in noise-rejection 
filter for low frequency measurements. This filter 
even rejects HF noise or interference that is 
stronger than the input signal itself. 


Automatic Triggeringon RF Signals 


The 1 GHz model PM 6672 has a special RF 
input with front-end circuits that feature advanced 
RF techniques, including automatic PIN-diode 
-attenuators that bring a number of user benefits: 
* Automatic triggering 
* Excellent overload protection; 12 Vrms 
* High AM tolerance: up to 98% 

* Wide dynamic range: 15 mVrms...12 Vrms 
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RFI Suppression 


Effective precautions have been taken to re- 
duce radiation and susceptibility to radio fre- 
quency interference (RFI) to minimum levels. 
For example, all the counters are encased in 
sturdy metal cabinets, which provide excellent 
RFI shielding. Reduction of RFI radiation far 
below the most severe requirements, including 
VDE 0871 (B) and MIL STD 461, contributes to 
the superior accuracy of these models. 


Variable Measuring Time 


A valuable microcomputer benefit is the con- 
tinuously variable measuring time, which is no 
longer limited to decade steps. It is possible, for 
example, to select a measuring time of 2.4 sec- 
onds if one second does not give sufficient 
resolution. This avoids the need to switch di- 
rectly to a time-wasting 10 second measurement 
period. 


Phase and RPM 


Another microcomputer benefit in these timer/ 
counters is the possibility of new measuring 
functions — such as phase and RPM (revolu- 
tions/minute) — which are not normally found in 
counters. 

A simultaneous measurement of period dura- 
tion and the phase delay between two signals 
allow the microcomputer to calculate and display 
phase delays directly in degrees. 


Trigger Hold-Off and Arming 


The PM 6671/6672 give full control over the 
start conditions of a measurement. With an ex- 
ternal gate signal, one can prevent the timer/ 
counter from triggering on the first input signal. 

Another useful feature, found on the PM 6671 
is trigger hold-off, which avoids false stop trig- 
gering on spurious or unwanted signals. A typi- 
cal example is the pulses from relay contact 
bounce (see fig. 1). 


Trigger Indicators 


Tri-state trigger indicator LEDs on the PM 6671 
and PM 6672 facilitate quick setting of the trigger 
level. LEDs for channel A and B blink to indicate 
that these inputs are triggered. Lights on/off 
indicate that the trigger level is too low/high. This 
feature is of great help, particularly when making 
time interval measurements, where both chan- 
nels have to be triggered correctly. 


Spurious signal 
passes 
through 

trigger 

window 


Trigger hold-off 


time 


Correct 


measurement | 


Measurement obtained 
without trigger 
hold-off 


Fig. 1. The use of the PM 6671 variable trigger hold-off 
enables the influence of spurious signals such as ringing 
or relay bounce to be ignored and correct measurements 
obtained. 


Specifications 


Measuring Modes 


Frequency 


Range: 0.1 Hz...120 MHz (all models); 0.1 Hz...1 
GHz (PM 6672) 

Mode: Input signal synchronized, high resolu- 
tion computing measuring method (reciprocal). 
Signal Mode: CW, SINGLE BURST, MULTIPLE 
BURST FREQUENCY AVERAGE 

LSD Displayed: 10’ Hz...10° Hz (PM 6670, 
6671). 107 Hz...10* Hz (PM 6672), depending on 
measuring time and input frequency. At least 7 
digits displayed per second of measuring time. 
Resolution: LSD* 

Inaccuracy (rel. error): 


a resolution trigger* error 


FREQ measuring time 
+ rel. time base error 


+ 


Period Average 

Range: 100 ns...100s 

*LSD Displayed: 10°°...10*s, depending on 
measuring time and period duration. At least 7 
digits displayed per second of measuring time. 
Resolution: LSD* 

Inaccuracy (rel. error): 


ié resolution trigger* error 
~ PERIOD 

+ rel. time base error 
*See definitions 


measuring time 
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Time Interval A to B; Single 


Range: 100 ns...108s 

LSD Displayed: 10’s...10°s 
Resolution: LSD* 
Inaccuracy (rel. error): 


resolution + trigger* error 


TIME INT 
rel. time base error 


Pulse Width A 


Pulse width measurements are similar to single 
time interval measurements. Both start and stop 
triggering take place in channel A, with common 
trigger level setting and automatic trailing edge 
trigger slope inversion with respect to selected 
leading edge trigger slope. 

All other specifications are identical to single 
time interval. High resolution, pulse width meas- 
urements on narrow pulses can be made in the 
time interval average mode with manual selec- 
tion of common source and stop slope polarity. 


I+ 


I+ 


Time Interval A to B; Average 


Range: 0 ns...100s 

LSD Displayed: 10*‘s...10*s, depending on 
measuring time and time interval. 

Resolution: 


10’s 
VN 
Inaccuracy (rel. error): 
iM 4 ns + resolution M5 trigger* error 


TIME INT ~ VN x TIME INT 
+ rel. time base error. 


Number of Intervals Averaged (N): Measuring 
time x interval repetition rate. 

Minimum Dead Time from Stop to Start: 300 ns 
Note: Input signal must be repetitive and asynchronous 
with respect to the time base. 


Count A 


Totalize Range: 1...10", with indication of M- 
pulses and G-pulses beyond the 10® display 
range. 

Pulse Pair Resolution: 80 ns 

Mode: 

Manual: Start-stop by DISPL. HOLD push but- 
ton. Sequential start-stop periods are accumu- 
lated or individually totalized after reset. 
External: Totalizing interval controlled via input 
B, selectable: count A gated during pulse dura- 
tion on B or count A gated between start and stop 
pulse on B. 

Inaccuracy: Pulse repetition rate A x trigger* 
error B. 


Phase A-B 


Phase is the result of a simultaneous time inter- 
val average and period average measurement. 
The maximum phase range is therefore limited, 
due to the 300 ns dead time between stop and 
Start of the next time interval, and consequently 


or 1 LSD unit, whichever is greater 


frequency dependent. For phase measurements 
between 180° and 360° on high frequency sig- 
nals, measure the complementary phase 
0°...180° by changing the input leads (phase B to 
A). 
Phase Range: 
0.1°...360° x [1-(300 ns x FREQ)] 
Example: 0.1°...359.995° at 50 Hz 
OseeO0ieo mal couwkKHz 
0.1°...180° at 1.666 MHz 


Frequency Range: 0:03 Hz...1.6 MHz 

LSD Displayed: 10*...10? degrees, depending 
on measuring time and phase difference. 
Resolution: 


107s x FREQ x 360° 
VN 


Inaccuracy (rel. error): 


f 4 ns x 360° x FREQ re resolution 
PHASE PHASE 

PI trigger* error x FREQ x 360° 

3 VN x PHASE 


Number of Input Cycles Averaged (N): 
Measuring time x FREQ A. 

Minimum Input Signal: 100 mVrms 

Phase Jitter Tolerance: The tolerated phase 
jitter peak-value < phase difference, i.e. phase 
jitter around 0° should not cause consecutive 
measurement results of slightly above 0° and 
slightly below 360° since the total measurement 
results is the statistical average of all individual 
results. 


Ratio 
Range: FREQ A _ 0...10 MHz 


FREQB  0...10 MHz 


LSD Displayed: 107...10° 
Resolution: LSD* 
Inaccuracy (rel. error): 


resolution 


RATIO 


Note: Frequency ratio measurements 
FREQ A (or C)* * 0.1 Hz...120 MHz(or 1 GHz)* * 


FREQ D 50 kHz...10 MHz 
can also be made in the frequency mode, by making use 
of the external reference input D. However, this 
arrangement does not give correct decimal points. 


RPM 


The RPM (revolutions per minute) mode is simi- 

lar to the frequency mode. The measured fre- 

quency is multiplied x 60 before being displayed. 

Range: 0.6 RPM...10® RPM ( with one pulse per 

revolution). 

LSD Displayed: 107” RPM...10° RPM, depend- 

ing on measuring time and RPM. 

Resolution: LSD* 

Accuracy (rel. error): 
resolution 


RPM 
rel. time base error 


(all models) 


+ rel. trigger* error B 


trigger” error 
measuring time 


H+ 


Auxiliary Functions 
Measuring Time 


The measuring time is “continuously” variable 
(33 steps/decade): 10 ms...96s, with clear set- 
points at 10 ms, 100 ms, 1s, 10s and 96s. 
Selected measuring time is displayed, without 
any delay, when depressing the measuring time 
control. 


Hold-Off 


With trigger hold-off activated, the counter ig- 
nores retriggering (channel A) or stop triggering 
(channel B) during the set hold-off time. The 
hold-off time can be digitally measured by press- 
ing CHECK. 

Applicable in all time modes. 

Range: 200us...200 ms, in period, time interval 
and pulse width mode, the set hold-off time is 
visible with CHECK depressed. 

On/Off Indication: LED indicates when hold-off 
is activated. 

Monitor: The selected hold-off duration can be 
made visible via the gate monitor output. 


On/Stand By 


In “ST BY” position, power is available to main- 
tain an ovenized crystal oscillator heated and to 
recharge the optional battery pack. 


Check 


10 MHz internal reference connected to logic 
circuitry. Self-test of most measuring functions 
can be selected. By using this mode, the COUNT 
function provides a stop-watch facility. 


Display Hold 

Depressing “DISP HOLD” button sets display 
time to infinite and freezes the last measurement 
result. A new measurement can be initiated 
using reset. 

In the COUNT mode, the “DISP HOLD” control 
is used to start and stop manual totalizing. 


Reset 
Manual via push button or electrical via input E. 


Input and Output Specifications 


Inputs A and B 


Frequency Range: DC coupled: 0...120 MHz; 
AC coupled: 50 Hz...120 MHz 

Rise Time: Approx. 4 ns 

Sensitivity: 

DC coupled:10 mVrms sinewave or 30 mV, 
(0...75 MHz), 20 mV rms sinewave or 60 mV 
(75...120 MHz) 

AC coupled: 10 mVrms...100 mVrms sinewave 
(0...75 MHz), 20 mVrms...100 mVrms sinewave 
(75...120 MHz) 


*See definitions 
**C only on PM 6672 
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Attenuation: x 1/x 10 fixed. 

For frequency related measurements, the fixed 
attenuator can be used in combination with the 
continuously variable attenuator x 1...x 10 (AC 
coupled position). 

Noise Immunity/Hysteresis Band: 

DC coupled: approx. 20 mV, _/200 mV, , 

AC coupled: approx. 20 mV,,_....2V,_ 
Dynamic Input Voltage Range: 
DC coupled: 30 mV,,--OV,,,/ 

300 mV,....50V. 

AC coupled: 10 mVrms...2 Vrms/100 mVrms... 
20 Vrms 

Trigger Level: 

DC coupled: -2.5V...+2.5V/-25V...+25V 

AC coupled: fixed OV; level control acts as con- 
tinuously variable attenuator, which is more 
suitable for frequency related measurements. 
Trigger Level Output: Set trigger voltage -2.5V 
...+2.5V, available on 1 mm jacks at the front for 
monitoring of set trigger level. (Not available on 
PM 6670). 

Trigger Indicators: Tri-state LED trigger lights 
to indicate trigger status: 

Coupling: DC/AC 

Impedance: Approx. 1 MQ//35 pF, independent 
of sep/com switch position. 

Channel Input: Separate A and B or common A 
Noise Filter: Switchable 50 kHz Low pass filter 
in channel A. Noise suppression approx. 40 dB 
at 1 MHz. 

Maximum Voltage Without Damage: 

DC: 300V 

AC: 260 Vrms at <440 Hz declining to 12 Vrms at 
>1 MHz (in ATT x 1 position), 260 Vrms (in ATT 
x 10 position). 


Input C (PM 6672 only) 


Frequency Range: 70 MHz...1 GHz 
Operating Input Voltage Range: 15 mVrms... 
12 Vrms (70 MHz...800 MHz). 

25 mVrms...12 Vrms (800 MHz...1 GHz). 
Impedance: 50Q nominal; VSWR <2 
Coupling: AC 

AM Tolerance: 98%; minimum signal must 
exceed minimum operating input voltage. 
Maximum Voltage Without Damage: 12 Vrms; 
overload protection with PIN diodes. 


p 


Ext. Reference and Ratio Input (Ch. D)* 


Frequency Range: 50 kHz...10 MHz 
Sensitivity: 500 mVrms 

Impedance: Approx. 2 kQ 

Coupling: AC 

Max. Voltage Without Damage: 25 Vrms 
Note: as external reference frequency, only 10 MHz will 
give correct decimal point and unit indication. With the 
optional frequency multiplier PM 9697 references of 1 
and 5 MHz can also be accepted. 


‘Internal Standard Output (Ch. D)* 


Crystal Frequency: 10 MHz 
Output Level: LS-TTL compatible 


Output Impedance: Approx. 400Q 
Coupling: DC 
Overload Protection: Short circuit proof 


Ext. Arming/FREQ-Avg/Reset (Ch. E)* 


A 3-position rear panel switch gives choice of 
external control over: 

Arming: In this position, the counter is pre- 
vented from starting a new measurement when 
input E is high. A high-to-low going pulse arms 
the counter to start a new measurement. 

Note: Arming not applicable in COUNT A, manual mode. 


Frequency Average: Frequency measurements 
(max. 100 MHz) and period measurements are 
interrupted when input E is high. The measure- 
ment is continued again when input E is low. 
Each individual frequency sample must contain 
at least 20 pulses (FREQ mode) or 2 pulses 
(PERIOD mode). 

The effective measurement time (defining reso- 
lution and accuracy) is the sum of external gate 
times that occurs during the selected measure- 
ment time. 

Ext. Reset-Start: Electrical reset, equivalent to 
the front panel RESET push button. (See HOLD 
and RESET). Counter is reset when input E goes 
high. A new measurement can be made after 
input E has returned low. 

Input Levels: High: 22V; Low: <0.5V 

Input Impedance: Approx. 2 kQ 

Max. Input Voltage Without Damage: +25V 
Minimum Pulse Duration: Arming and fre- 
quency avg.: 500 ns; External reset: 200 us 


Gate Monitor Output (Rear) 


The gate status monitor output permits observa- 
tion on an oscilloscope of the measured time 
interval and the trigger hold-off time (PM 6671 
only). 

Output Level: Main gate open: approx. 0.4V; 
Hold-off active: approx. 1.2V; 

Main gate closed: approx. 2.5V 

Output Impedance: Approx. 1.5 kQ 

Delay: Internal dealy between actual triggering 
and gate monitor output is approx. 150 ns. 
Overload Protection: Short circuit proof 


General Specifications 
Time Base 
For specifications, see table on following page. 


Display 

Readout: 8 digits, 7.6 mm high-efficiency LEDs. 
Microprocessor control of display format, deci- 
mal point and unit indication: Hz, kHz, MHz, 
GHz, ns us, ms and s. 

Display Time: Continuously variable 80 ms... 
96s plus DISP HOLD. 

Gate Lamp: Indicates that main-gate is opened 
and measurement takes place. 

ST BY: Stand-by indication with LED when in- 
strument is not switched ON. 


REMOTE: Indicates when control over coun- 
ter is taken by the installed BUS interface option 
(IEC 625-IEEE 488). 
Low-Battery*: Indication by blinking display 
some 15 min. before recharging is needed. 


Power Requirements 


In addition to the normal line voltage supply, the 
PM 6671 and PM 6672 can also be powered 
from an optional battery pack or external DC 
voltage. 

Line: 115/230V +15%; 45...440 Hz; <25 VA 
Internal Battery Unit*: PM 9693 

External DC Source: 11.8V...28V 

Line Interference: Below VDE 0871 (B) and 
MIL STD 461 

Safety: According to IEC 348 and CSA 556 B 


Dimensions and Weight 


Dimensions: 210 mm W x 89 mm H x 280 mm 
L (8.25 in W x 3.8 in H x 11 in L) 
Weight: 2.5 kg (5.5 Ib) 


Environmental Conditions 


Temperature 

Rated Range of Use: -5°C...+50°C 
Storage and Transport: -40°C...+70°C 
Humidity 

Operating: 10...90% RH, no condensation. 
Storage: 5...95% RH. 
Altitude/Barometric Pressure 
Operating: 5000m (15000 ft) -53.3 kKN/m? 
Storage: 15000m (50000 ft) -15.2 kKN/m? 


Definitions 


LSD Displayed 
Unit value of least significant digit, displayed. 


For FREQUENCY, PERIOD AVERAGE, RPM 
and PHASE 


PAS 
measuring time 
FREQ or PERIOD or RPM or 360° 
10°’ Hz 


LSD= 


For RATIO 
2.5 x prescaling factor (P) x RATIO 


measuring time x FREQ A or C 
(P) + 1 Channel A, all models 
(P) + 256 Channel C, PM 6672 
For SINGLE TIME INTERVAL and PULSE 
WIDTH 
LSD = 100 ns (for times <10s). 


5 x TIME 


LSD = 


LSD = (for times >10s) 
10° 


*Not available on PM 6670 
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For TIME INTERVAL AVG 

2.5 x 107s 
meas. time x time int. rep. rate in Hz 
All calculated LSDs shall be rounded to nearest 


decade (e.g. 5 ns will be 10 ns and 0.4 Hz will be 
0.1 Hz) and cannot exceed the 8th digit. 


LSD = 


Resolution 


For Multiple Event Measurements: 
FREQUENCY, PERIOD AVERAGE, RPM AND 
RATIO, the resolution is the smallest increment 
between two measuring results, being most of- 
ten 1 LSD unit. Due to arithmetic truncation, the 
resolution can be 2 LSD units if: 


LSD x measuring time 


FREQ or PERIOD or RPM or RATIO 


but can then be reduced to 1 LSD unit, by 
doubling the measuring time. 

For Single Event Measurements: 

PULSE WIDTH and SINGLE TIME INTERVAL, 
the measuring resolution is 100 ns (one clock 
pulse). The counter can accumulate up to 10° 
clock pulses, of which only the 8 most signifi- 
cant digits are shown. 

For Statistical Measurements: 

TIME INTERVAL AVERAGE and PHASE, the 
measuring resolution is the smallest increment 
between two measuring results, with confidence 
level of 95%. 


<10°’s 


Trigger Error 


Trigger error is the absolute measurement error 
due to noise on the input signal causing a too 
early or too late triggering. 


For any Waveform (FREQ, PERIOD, RATIO, 
RPM and PULSE WIDTH): 


peak-to-peak noise voltage 
signal slope (V/s) x measuring time 
For Sinewave (FREQ, PERIOD, RATIO, RPM): 
"| 


FREQ x rx S/N ratio 


Example: For S/N ratio of 100 (40 dB) and 1 
second measuring time, the trigger error is: 


83 xe TOFS 
FREQ 
For Separate Source TIME INTERVAL: 
peak noise voltage (input A) 
signal slope A (V/s) 
peak noise voltage (input B) 
signal slope B (V/s) 
For PHASE: 
1 1 
FREQ x 2n ‘i S/N ratio (input A) 
1 


>_< ——_______ 
S/N ratio (input B) 


Note: S/N ratios calculated with peak-to-peak signal and 
noise values. 


Crystal Oscillator Summary 


PM 66../...Version 
Including Time 
Base Option 


Aging:/24h 
/Month 
/Year 


Temperature: 

0°C to 50°C 

Ref. to +23°C 
Change in supply 
Mode: line/int. battery 
/ext. DC 12V to 28V 


Warm-up time to reach 


107 of final value N/A 


N/A 


“After 48 hours of continuous operation. 


/.1. Standard /.2. Version /.3. Version 
Version PM 9678 PM 9679 


Stabilty Against TOXO 


N/A N/A N/A 
<OeXen Oi Za) SAO =x 07 
dayyg 7] 2 <x OM <5) xa O4 


Interface Data 


IEEE interface option PM 9696: Can be sup- 
plied fitted (to order), or retrofitted in the field. 
Connector: 24-pole: address set by switches 
Output Data: Measuring data including function 
code, overflow and range. Status data, gener- 
ated at serial poll or after instruction, including 
full programming status data and function status 
Output Rate: 10...20 readings per second 
Input Data: Programing data for all manually 
controllable functions except input trigger func- 
tions 


Included with Instrument: Operator's manual, 
line cord 


Ordering Information 


Models 


For ordering information, see counter models 


PM 6673 - PM 6676, page 351 
/.5.Version 
PM 9691 


/.4. Version 
PM 9690 


<1 59x) 1072) cae} 5¢ ftof S 
RO XelOS SX Ow 
<1.5 x 10-7 ed XO 
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PM 6673, PM 6674, PM 6675 & PM 6676 


«ay 


IEEE-488 


i 2M 6673 universal frequency é 


High resolution frequency measurements 


Error-free triggering 


© OM 6675 universal frequency counter 1.5GHz. 


PHILIBS | 


SENSITIVITY 
Bove 


real frequenny counter 550MHz 


PM 6676 
PM 6674 
PM 6673 


High stability crystal oscillators up to 5 x 10*/24h 


Programmable via GPIB/IEEE-488 option 


High 10 mV sensitivity 
Multiple burst frequency average 
BCD or analog output 


These microcomputer-based universal fre- 
quency counters satisfy virtually all frequency 
measurement requirements. Their high accu- 
racy concept, wide frequency ranges and new 


348 


powerful measuring features make these count- 
ers ideal for research and development of tele- 
communication, broadcast, TV, radio control and 
navigation equipment. 


Lightweight, compact construction results from 
the dramatically reduced number of components 
— down to only a few state-of-the-art LSI circuits, 
including a counter-on-a-chip and a one-chip 
microcomputer. Philips’ advanced R & D capa- 
bility yields reduction in size and cost while still 
providing the ultimate in reliability and perform- 
ance. 

A choice of interfaces, including the GPIB/ 
IEEE- 488% bus puts this capability at the user’s 
disposal for production and quality assurance 
testing. In addition, the optional battery unit ex- 
tends the use of the instruments to field service 
applications. 


High Resolution Computing 
Counting 


By making a synchronized multiple-period 
measurement and computing the reciprocal 
value, the counters perform high resolution fre- 
quency measurements on all low frequency 
signals. The built-in microcomputer eliminates 
traditional +1 input cycle errors and as a result 
gives at least seven digits resolution per second 
of measuring time. This avoids the need for long 
gate times, period measurements or phase- 
locked frequency multipliers, normally required 
to obtain a high resolution. Above 10 MHz, the 
conventional counting method is automatically 
selected, to give improved resolution atthe higher 
frequencies (see fig. 1). 


Error-Free Triggering 


Ultimately, no counter is better than its front- 
end circuitry. Therefore the PM 6670 series 
employs the best front-end circuit concept avail- 
able. The wideband, continuously variable input 
attenuator allows optimum matching of trigger 
sensitivity and noise immunity over a wide dy- 
namic range from 20 mV, to 10V,,. See introduc- 
tion of the counter section. 

To obtain full benefit from the high resolution 
reciprocal design, meaningless digits can be 
excluded by a switchable built-in noise-rejection 
filter for low frequency measurements. This filter 
even rejects HF noise or interference that is 
stronger than the input signal itself. 


AutomaticTriggering on RF Signals 


The UHF counter models PM 6674, 6675 and 
6676 have special RF inputs up to 550 MHz, 600 
MHz and 1.5 GHZ respectively. Their front-end 
circuits feature advanced RF techniques, includ- 
ing automatic PIN-diode attenuators that bring a 
number of user benefits: 

* Automatic triggering 

° Excellent overload protection; 12 Vrms 

* High AM tolerance: up to 98% 

* Wide dynamic range: 10 mV rms...12 Vrms 

For high-speed/high-accuracy measurements, — 
the “extra powerful” 600 MHz model PM 6675 
offers direct gating (non-prescaled) and a high 5 
mVrms sensitivity. 


* The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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RFI Suppression 


Effective precautions have been taken to re- 
duce radiation and susceptibility to radio fre- 
quency interference (RFI) to minimum levels. 
For example, all the counters are encased in 
sturdy metal cabinets, which provide excellent 
RFI shielding. Reduction of RFI radiation far 
below the most severe requirements, including 
VDE 0871 (B) and MIL STD 461, contributes to 
the superior accuracy of these models. 


Variable Measuring Time 


Another microcomputer benefit is the continu- 
ously variable measuring time, which is no longer 
limited to decade steps. It is possible, for ex- 
ample, to select a measuring time of 2.4 seconds 
if one second does not give sufficient resolution. 
This avoids the need to switch directly to a time- 
wasting 10 second measurement period. 
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Fig. 1. The PM 6670 series benefits from both 
RECIPROCAL and CONVENTIONAL measuring 
principles. Automatic selection of the measuring mode 
always gives the best possibel resolution. 


Choice of Time Base Oscillator 


The time base crystal oscillator determines the 
accuracy limit of the counters. 

Note that even the most stable version 
(5 x 10'°/24h) can be operated from internal bat- 
teries. This unique feature is achieved by spe- 
cially developed oven-stabilized crystal oscilla- 
tors with extremely low power consumption. 
Thus laboratory accuracy is now available for 
field applications — withoutirritatingly long warm- 
up times after changing location. 

By means of the external reference input, the 
user's own frequency standard can be used, 
when available. 


Frequency Average 


The use of microcomputers provides new 
Opportunities in frequency measurements. The 
computing measuring principle, with sychron- 
ized sample-taking, enables frequency and 


period measurements to be made during one or 
a great number of measuring intervals. Start and 
duration of these intervals are controllable via an 
external gate input. 

Individual samples may be as short as 500 ns 
or as long as 96 seconds. 

Multiple-burst-frequency measurements or 
sampling frequency-sweep-profiles can be acti- 
vated by a single control. 


Specifications 


Measuring Modes 


Frequency 


Range 
Sine: 10 Hz...120 MHz (PM 6673) 
10 Hz...550 MHz (PM 6674) 
10 Hz...600 MHz (PM 6675) 
10 Hz... 1.5 GHz (PM 6676) 
Pulse: Minimum frequency down to 0.1 Hz 


Mode: RECIPROCAL and CONVENTIONAL. 
For the highest possible resolution for both LF 
and HF measurements, the counter employs the 
RECIPROCAL mode for LF signals. Above 10 
MHz it automatically uses the CONVENTIONAL 
mode. 

For special applications, one can select either 
RECIPROCAL or CONVENTIONAL. 

Signal Mode: CW, SINGLE BURST, MULTIPLE 
BURST FREQUENCY AVERAGE. In the FRE- 
QUENCY AVERAGE mode (rear panel se- 
lectable), the counter measures the average of 
a multiple of frequency samples. Samples are 
taken with external gate control (=>500 ns) and 
totalized during the selected measuring time (10 
ms...96s) to allow multiple burst frequency 
measurements or to sample frequency sweep 
profiles. 

LSD Displayed: 10* Hz...10? Hz (PM 6673 and 
PM 6675), 10*® Hz...10° Hz (PM 6674 and PM 
6676), depending on measuring time and input 
frequency. At least 7 digits displayed per second 
of measuring time. 

Resolution: LSD* 

Inaccuracy (rel. error): 


resolution 


FREQ 
+ time base error 


+ rel. trigger* error 


Period Average 

Range: 100 ns...100s 

LSD Displayed: 10'°...10%s, depending on 
measuring time and period duration. At least 7 
digits displayed per second of measuring time. 
Resolution: LSD* 

Inaccuracy (rel. error): 

e resolution 


PERIOD 
+ time base error 


+ rel. trigger* error 


Ratio 

Range: 
FREQA 10 Hz...120 MH 

(a DE Nesebar! (PM 6673) 
FREQ D 1 kHz...10 MHz 

FREQ AorB- 10 Hz...550 MH 

ERE AO 8 alee oon ev cca 
FREQ D 1 kHz...10 MHz 

FREQAorB 10 Hz...600 MHz 

———__—_—_— = ——————__ (PM 6675) 
FREQ D 1 kHz...10 MHz 

FREQ AorB 10 Hz...1.5 GH 

ee PATER TO 
FREQ D 1 kHz...10 MHz 


LSD Displayed: 

10*...107 (A/D all models and B/D; PM 6675) 
10°...10° (B/D; PM 6674) 

10*...10° (B/D; PM 6676); depending on mea- 
suring time and ratio 

Resolution: LSD* 

Inaccuracy (rel. error): 


resolution 
+ 


+ rel. trigger* error D 
RATIO oe 


Count 


Totalize Range: 1...10', with indication of k- 
pulses, M-pulses and G-pulses beyond the 10° 
display range 

Frequency Range: 

Sine: 10 Hz...10 MHz 

Pulses: 0 Hz...10 MHz 

Sequential start-stop periods are accumulated 
or individually totalized after reset. 


Auxiliary Functions 


Measuring Time 


The measuring time is “continuously” variable 
(33 steps/decade): 10 ms...96s, with clear set- 
points at 10 ms, 100 ms, 1s, 10s and 96s. 
Selected measuring time is displayed, without 
any delay, when depressing the measuring time 
control. 


On/Stand By 


In “ST BY” position, power is available to main- 
tain an ovenized crystal oscillator heated and to 
recharge the optional battery pack. 


Check 


10 MHz internal reference connected to logic 
circuitry. Self-test of most measuring functions 
can be selected. By using this mode, the COUNT 
function provides a stop-watch facility. 


Display Hold 

Depressing “DISP HOLD” button sets display 
time to infinite and freezes the last measurement 
result. A new measurement can be initiated 
using reset. 

Inthe COUNT mode, the “DISP HOLD” control is 
used to start and stop manual totalizing. 


* See definitions 
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Reset 
Manual via push button or electrical via input E. 


Input and Output Specifications 


LF-Input (Channel A) 


Frequency Range: 10 Hz...120 MHz 
Sensitivity: 
Sine: 10 mVrms (20 Hz...120 MHz), 6 dB down 
at 10 Hz 
Pulse: 30 mV, (0 Hz...120 MHz), minimum pulse 
duration 4 ns 
Attenuation: Continuously variable in two ranges 
between x 1...x 500. Noise immunity band (hys- 
teresis band) can be continuously adjusted over 
the range: 20 mV,,... 10 V_, nominal. 
Noise Filter: Switchable 50 kHz Low Pass filter. 
Noise suppression >20dB at 500 kHz 
Impedance: 1 MQ//<25 pF 
Trigger Level: Switchable with waveform selec- 
tors for optimum triggering on signals of various 
duty factors. 
J1___|J : for duty factor of <0.25 

7-\_/ : for duty factor of 0.25...0.75 

S- LS: for duty factor of >0.75 
Coupling: AC 
Maximum Voltage Without Damage: 
DC: 300V 
AC: 260 Vrms at 1440 Hz declining to 
12 Vrms at >1 MHz (in 10 mVrms range), 260 
Vrms (in 200 mVrms range) 


RF-Input (Channel B) 


Frequency Range: 

PM 6674: 50 MHz...550 MHz; 6 x prescaled 
PM 6675: 50 MHz...600 MHz; direct gating 

PM 6676: 100 MHz...1.5 GHz; 16 x prescaled 
Operating Input Voltage Range: 

10 mVrms ...12 Vrms 

PM 6675: Sensitivity is 5 mVrms (100 MHz ... 
500 Mrz) 

PM 6676: sensitivity above 1 GHz decreases to 
30 mVrms (worst-case) or 15 mVrms (typical) at 
Ute (Ela. 

Impedance: 50Q nominal; VSWR <2 
Coupling: AC 

AM Tolerance: 98%; minimum signal must 
exceed 30 mV, 

Maximum Voltage Without Damage: 12V; 
overload protection with PIN diodes 


Ext. Reference and Ratio Input (Ch. D) 


Frequency Range: 1 kHz...10 MHz 
Sensitivity: 500 mVrms 

Impedance: Approx. 2 kQ 

Coupling: AC 

Max. Voltage Without Damage: 25 Vrms 
Note: As external reference frequency, only 10 MHz will 
-give correct decimal point and unit indication. With the 
optional frequency multiplier PM 9697 references of 1 
and 5 MHz can also be accepted. 


Ext. ARMING/FREQ-AVG/RESET (Ch. E) 


A 3-position rear panel switch gives choice of 
external control over: 


ARMING: In this position the counter is pre- 
vented from starting a new measurement when 
input E is high. A high-to-low going pulse arms 
the counter to start a new measurement. 
Note: Arming not applicable in COUNT mode. 


FREQUENCY A AVERAGE: When making 
reciprocal frequency or period measurements, 
the measurement is interrupted when input E is 
high. The measurementis continued again when 
input E is low. 

To allow frequency average measurements up 
to 100 MHz, the automatic switching to the 
CONVENTIONAL mode above 10 MHz is omit- 
ted. 

The effective measurement time (defining reso- 
lution and accuracy) is. the sum of external gate 
times that occurs during the selected measure- 
ment time. 

EXT. RESET-START: Electrical reset, equiva- 
lent to the front panel RESET push button. (See 
HOLD and RESET). Counter is reset when input 
E goes high. A new measurement can be made 
after input E has returned low. 

Input Levels: High: >2V; Low: <0.5V 

Input Impedance: Approx. 2 kQ 

Max. Input Voltage Without Damage: +25V 
Minimum Pulse Duration: 

Arming and Frequency Avg: 500 ns 

External Reset: 200 us 


Time-Base Oscillator Output 


Crystal Frequency: 10 MHz 

Output Level: LS-TTL compatible 
Output Impedance: Approx. 4008 
Coupling: DC 

Overload Protection: Short-circuit proof 


General Specifications 


Time Base 


For specifications, see table on page 358. 
Display 

Readout: 9 digits, 11 mm high-efficiency LEDs. 
Microprocessor control of display format, deci- 
mal point and unit indication: Hz, kHz, MHz, 
GHz, ns us, ms and s. 

Display Time: Continuously variable 80 ms... 
96s plus DISP HOLD. 

Gate Lamp: Indicates that main-gate is opened 
and measurement takes place. 

ST BY: Stand-by indication with LED when in- 
strument is not switched ON. 

REMOTE: Indicates when control over counter 
is taken by the installed bus interface option 
(IEEE-488). 

Low-Battery: Indication by blinking display some 
15 min. before recharging is needed. 


Power Requirements 


These counters can be powered from: line 
voltage,and optional battery or external battery 
voltage. 


Line: 115/230V +15%; 45...440 Hz; <25 VA 
Internal Battery Unit: PM 9693 

External DC Source: 11.8V...28V 

Line Interference: Below VDE 0871 (B) and 
MIL STD 461 

Safety: According to IEC 348 and CSA 556 B 


Dimensions and Weight 

Dimensions: 210 mm W x 89 mm H x 280 mm 
L (8.25 in W x 3.8 in H x 11 in L) 

Weight: 2.5 kg (5.5 Ib) 


Environmental Conditions 
Temperature: 

Rated Range of Use: -5°C...+50°C 
Functional Operation: -10°C...+55°C 
Storage and Transport: -40°C...+70°C 
Humidity: 

Operating: 10...90% RH, no condensation. 
Storage: 5...95% RH. 
Altitude/Barometric Pressure: 
Operating: 5000m (15000 ft) -53.3 kKN/m? 
Storage: 15000m (50000 ft) -15.2 kSN/m? 


Definitions 
LSD Displayed: 


Unit value of Least Significant Digit displayed 
For Frequency <10 MHz or Period Average: 


US, FREQ or PERIOD 
measuring time 10’ Hz 
For Frequency >10 MHz: 
2.5 x prescaling factor’? 


ESD.= 


LSD = 3 | 
measuring time 

For Ratio: 

LSD = 2.5 x prescaling factor’?! x RATIO. 


measuring time x FREQAorB 


Resolution: 


Smallest increment between two measuring re- 
sults, being most often 1 LSD unit. Due to arith- 
metic truncation the resolution can be 2 LSD 
units, but can then be reduced to 1 LSD unit, by 
doubling the measuring time. 


The Resolution is 2 LSD Units: 
1 


SO were eee 
measuring time 


(Freq. >10 MHz) 
LSD x measuring time 
FREQ or PERIOD or RATIO 
(Freq. <10 MHz, Period or Ratio). 


In all other cases the resolution is 1 LSD unit. 
All calculated LSD’s shall be rounded to near- 
est decade (e.g. 5 ns will be 10 ns and 0.4 Hz will 
be 0.1 Hz) and cannot exceed the 9th digit. 


or if <10’s 
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Resolution: 

Smallest increment between two measuring re- 
sults, being most often 1 LSD unit. Due to arith- 
metic truncation the resolution can be 2 LSD 
units, but can then be reduced to 1 LSD unit, by 
doubling the measuring time. 


Rel. Trigger Error 
For any Waveform: 

peak-to-peak noise voltage 
signal slope (V/s) x measuring time 


For Sinewave: 
1 


FREQ x measuring time x m x S/N ratio 


Example: For S/N ratio of 100 (40 dB) and 1 
second measuring time, the trigger error is: 


3X 1,02 
FREQ 


IEEE-488 Interface Data 


IEEE Interface Option PM 9696: Can be sup- 
plied fitted (to order), or retrofitted in the field. 
Connector: 24-pole: address set by switches 
Output Data: Measuring data including function 
code, overflow and range. Status data, gener- 
ated at serial poll or after instruction, including 
full programming status data and function status 
Output Rate: 10...20 readings per second 
Input Data: Programing data for all manually 
controllable functions except input trigger func- 
tions 


‘Included with the instrument: Operating man- 
ual, line cord 


Ordering Information 


Models January 1989 prices 


PM 6670 120 MHz timer/counter, 

100 ns single shot resolution, 

standard oscillator 5 x 107/month ...... $1075 
PM 6671 As PM 6670 but with 


extended facilities ....2........cccscccccecseeee 1195 
PM 6672 As PM 6670 but with 

extended facilities and frequency 

BOG LOML GI Zasccccstes peters rocity ss sces nance 1495 
PM 6673 120 MHz counter, standard 

oscillator 5 x 10°?/month ..........eeeeee 975 


PM 6674 As PM 6673 but with 

frequency range to 550 MHz............... $1250 
PM 6675 As PM 6673 but with 

frequency range to 600 MHz 


(Girectigated Wear moter Te he 1395 
PM 6676 As PM 6673 but with 
frequency range to 1.5 GHz................ 1395 


Optional Configurations 

When ordering, select basic “PM” Model desired 
from above, plus coristruct a 3-digit /suffix by 
selecting 1-digit in each suffix column to identify 
Input Frequency, Reference Oscillator, and In- 
terface 


Input Frequency Option: 
/0-- 120 MHz for PM 6670, 6671, 


OO LS rete eee eee eneceee aero N/C 
/1-- 600 MHz (direct gated) for 

PM G67 5: Onl Wir. saerneeoe ercearce se N/C 
/3-- 550 MHz for PM 6674 only ........... N/C 
/4-- 1 GHz for PM 6672 onlly ............... N/C 
/5-- 1.5 GHz for PM 6676 onlly ............ N/C 
Reference Oscillator Option: 
feteStandardte. coco. ee ee, N/C 
/=2- TCXO“(PM 96/8B/0i1) as eens add 225 
/-3- Ovenized Crystal Oscillator 

CPMIEGOs SE) OT) gener nee teereeer erect add 450 
/-4- Very High Stability Crystal 

Oscillator (PM 9690/01) .................. add 645 
/-5- Ultra High Stability Crystal 

Oscillator (PM 9691/01) .............005 add 845 
/-8- Externally Referenced Frequency 

Multiplier (PM 9697/00), with 

Standard Oscillator only .................. add 175 
Interface Option: 
/--1 Standard, non GPIB IEEE-488 ..... N/C 


/--3 Battery (PM 9693/00) for all 

eXCepishM 66 (Oi ae ee ee, concen eae add 250 
/--4 BCD Output & Display Offset 

(PM 9694/00) for all except 


EM 66 (Ore tere renea hea oat add 325 
/--5 Analog Output (PM 9695/00) 

for all except PM 6670 ................2.+. add 405 
/--6 GPIB IEEE-488 (PM 9696B/00) 

for all except PM 6670................00. add 300 


Example, Ordering Configuration: 

To order the PM 6671 with standard 120 MHz 
input, temperature compensated oscillator, & no 
interface, select: 


Model Price 
PM 6671 $1195 
Configuration 
Option Suffix - Input /0-- N/C 
Oscillator /-2- 225 
Interface /--4 N/C 
Yields Complete 
Model Number PM 6671/021 1420 
Options and Accessories 
PM 9669/01 19-in Rackmount Adapter 
LOMIGONELINSthUMeMtpeeessee ee cee eee $75 
PM 9669/02 19-in Rackmount Adapter 
to fit two instruments ...............0cee 110 
PM 9672/70 Carrying Case .................... 70 
PM 9678B/01 Temp. Compensated 
Oscillato te wrceeteict Heschel ee 225 
PM 9679E/01 Ovenized Crystal 
OSCAR See eR ON tate 450 
PM 9690/01 Very High Stability 
Oscillator peste. n8 Ne pee ae, 645 
PM 9691/01 Ultra High Stability 
Oscillaton tie. ete ee ean 845 
PM 9693/00 Battery Unit ............000000.0.. 250 
PM 9694/00 BCD Output and Display 
Ofisetal miteeerere ei icc os. sccte cessatee 325 
PM 9695/00 Analog Recorder Output.... 405 
PM 9696B/00 IEEE-488 Bus Interface .. 300 
PM 9697/00 External Reference 
Frequency Multiplier ....................00000 175 
PM 9581/01 509 Feed-Through 
henminationxS We. -rsee ot eeere eee 65 
PM 9585/01 50 Feed-Through 
Ae KMminattonmliW gee crerce Goce erence, 30 


Note: PM 6670 cannot be equipped with options PM 
9693, PM 9694, PM 9695 and PM 9696. 

PM 6671...PM 6676 can be equipped with max. one of 
these options. 

The PM 9697 multiplier can only be_ installed 
simultaneously with the /01 oscillator. For installation in 
other versions the oscillator has to be removed first. 


Service & Support 


Warranty 

One-year product warranty. See Page 470 for 
further information on warranty terms and condi- 
tions. 
The above configurations meet North American 
power requirements. For other power options, see 
page 491. 
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Fluke’s versatile 1900A Multi-Counter provides 
frequency, period, period averaging, and totalize 
measurements over a wide range of applica- 
tions. In frequency mode, the 1900A verifies the 
accuracy of signal sources such as generators, 
oscillators and transmitters. Period mode meas- 
ures the time duration of a single input cycle, 
which allows high resolution of low frequency 
measurements. In period average mode, the 
counter averages cycle time over 10, 100 or 
1000 cycles for still finer resolution. Totalize 
mode is similar to frequency mode except that 
the signal gate is open and closed deliberately, 
a feature useful for totalizing the cycles in a 
single RF burst or counting electromechanical 
relay contact bounce. A selectable 1 MHz low- 
pass filter provides input signal conditioning to 
give accurate low frequency measurements in 
electrically noisy environments. A selectable 10:1 
attenuator is provided. 

A rechargeable battery is included in Model 
1900A-01, providing up to 4 hours of operation 
with a 14 hour recharge time. 


Specifications 


Technical Specifications 


~ Frequency: 5 Hz to 80 MHz. Four manually- 
selected gate times of 10 ms (100 Hz resolution), 
100 ms (10 Hz resolution), 1s (1 Hz resolution), 
and 10s (0.1 Hz resolution). Autorange position 
automatically seeks to fill all 6 digits but will not 
select a gate time greater than 1s (1 Hz resolu- 
tion) 


(NSN 6625-01-049-1844) 1900A 


Period: 5 Hz to 1 MHz. Manual selection of 
single period or 3 period-averaging ratios: 

10° single period (100 ns resolution) 

10' periods averaged (10 ns resolution) 

102 periods averaged (1 ns resolution) 

10° periods averaged (100 ps resolution) 
Autorange position automatically seeks to fill all 
6 digits but will not select a period average of 
greater than 10* averages 
Totalizing: Accumulates up to 999999 counts, 
then activates overflow indicator 
Sensitivity: 25 mV, typically 15 mV rms sine 
wave, 5 Hz to 80 MHz. Frequency and totalize: 
200 mV peak-to-peak pulse amplitude with min 
imum pulse width of 20 ns. Duty cycle <10%. 
Period: 200 mV peak-to-peak pulse amplitude 
with minimum pulse width of 200 ns. Duty cycle 
<10% 
Input Impedance: 1 MQ, <30 pF 
Noise Filter: 1 MHz (3 dB point) lowpass 
Attenuator: Decreases sensitivity by 10 
Overload: 250V rms 5 Hz to 1 KHz decreasing to 
20V at 80 MHz 


Timebase 
Frequency: 10.00 MHz 
Aging Rate: <+5 x 10°’/mo 
Temperature Accuracy: 
0°C to 50°C 215x107 
Line Variation: (410%) <+1x 10°’ 


Display: 6-digit LED, leading zero suppression. 
Time between successive measurements is 200 
ms plus measurement time. 

Annunciation: MHz, kHz, ms, ys, overflow 
Autorange: In both frequency and period modes, 
autoranging includes a unique 20% hysteresis in 
its switching thresholds to eliminate redundant 


up-range/down-range commands. This allows 
measurements to be made on signals containing 
large amounts of FM and @M. Hysteresis mem- 
ory can be reset by depressing the “Reset” 
button 


General Specifications 


Autoreset: A new measurement sequence is 
started every time a front panel button is acti- 
vated 

Temperature: 0°C to +50°C operating (40°C 
max in battery version if being charged while 
operating); -40°C to +60°C, non-operating 
Power: 115 or 230V ac +10% (100V ac avail- 
able) 50, 60 or 400 Hz. 6.5W line model, 8.5W 
battery model 

Fuses: 1/8A line version, 1/2 amp slow-blow 
battery version 

Size: 6 cmH x 22cm W x 25cm D (2.5in Hx 8.5 
in W (including handle) x 10 in D) 

Weight: 1.2 kg (2.75 Ib), 1.9 kg (4 Ib) with 
batteries 

Included: Instruction manual, power cord. Or- 
der Y9111, Y9112 coaxial cable(s) and Y9103 
50Q Terminator separately 


Ordering Information 


Models | January 1989 prices 
1900A Multifunction Counter ............2..+ $510 
1900A-01 w/Rechargeable Battery ............ 695 
Accessories (Also see page 485) 
A53 Whip Antenna ...............cesesaleeemmess 30 
C86 Carrying Case, Molded Plastic ....... 20 
Y7201 Attenuator/Filter ..........:::cceeeseceees 65 
Y8205 Soft Carrying Case 

w/shoulder ‘Strap\s....17-s-een sess eeeceenert 35 


Y9111 3 ft (0.93m) Coaxial Cable, 502 . 20 
Y9112 6 ft (1.85m) Coaxial Cable, 502 . 20 
Y9103 50Q Feed-thru Terminator .......... 35 
MO00-100-714 Dust Cover ..........:ceeeneeeeeee 10 
MO00-200-611 3" Rack Adapter, Offset ... 50 
MO00-200-612 3" Rack Adapter, Center.. 50 
MO00-200-613 3" Rack Adapter, Dual ..... 60 


Service & Support 


Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 
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ck version — 


These rugged counters are at home on the 
production line, in the lab, or in the field and do 
the work of counters costing much more. They 
measure frequencies to 125 MHz, 250 MHz or 
520 MHz (depending on model), period of 
signals to 2 MHz, period average to 10 ps reso- 
lution and totalize to 9,999,999 counts. 


Autorange 


Full autoranging is supplemented by select 
able four-range manual operation. In autorange, 
the display is automatically filled to a maximum 
7-digit readout. A unique hysteresis capability 
eliminates undesirable up-and-down ranging for 
between-range signals. 


Autoreset 


This automatic feature is activated every time 
you select a new range or function, which means 
you never have to wait for a second reading, the 
first one in the new measurement sequence is 
always correct. Autoreset saves time and 
reduces errors. 


Automatic Clean Dropout 


The 1911A and 1912A Channel B input has a 
circuit which automatically monitors the input 
and gives you instant warning in the form of zero 
readout whenever your input signal falls below 
the sensitivity threshold of the trigger circuit. 
When the signal level returns to an acceptable 
level, the counter locks on for a correct reading. 


I9I0A, 1911A & 1912A 


Sensitivity 

A basic sensitivity of 15 mV, backed by Fluke’s 
conservative design margin, guarantees you 
will get reliable, solid readings every time. In 
practice, a typical sensitivity of 10 mV will be 
experienced. 


Versatile Timebases 


The standard 0.5 ppm per month timebase 
assures excellent long term stability for bench, 
production or field use. A convenient rear panel 
external timebase input jack and switch let you 
operate from your own 10 MHz frequency stan- 
dard at any time. Choice of optional time bases 
with improved aging rates and temperature 
stabilities allows you to purchase only as much 
Stability as you'll need in your applications. 


Input Signal Conditioning 


Each counter offers trigger level and attenu- 
ator controls which operate over the dynamic 
range of the input to permit accurate readings in 
the presence of noise. Even ringing TTL signals 
can be accurately measured. In addition, the 
1911A offers a separate 50 ohm input for 50 MHz 
to 250 MHz and the 1912A does the same but 
goes to 520 MHz. 


Battery Portability 


All three counters are available with recharge 
able batteries for field portability. Order 1910A - 
01, 1911A-01, or 1912-01. Four hours minimum 
operation gives you plenty of opportunity to 
solve those tough field service problems. 
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1910A, 1911A & 1912A 


Specifications 


age 
520 MHz 
Specifications 


Technical Specifications 


Ch. A Attenuator: X1, X10 (approx.) 

Ch. A Trigger Level: +0.5V range 

Ch. A Totalize: 1 to 9,999,999 counts 

Frequency Accuracy: Timebase accuracy +1 

count 

Period Accuracy: Frequency accuracy plus 

trigger error* 

* Trigger error is less than 0.3% of one period + periods 
averaged for sinewaves of 40 dB signal-to-noise ratio 
or better and amplitude equal to sensitivity of counter 

Frequency Resolution: 0.1 Hz, 1 Hz, 10 Hz, 

100 Hz, manually selected. Autorange automati- 

cally seeks to fill 7 digits but will not select gate 

time <1 second 

Period Resolution: 100 ns, 100 single period; 

10 ns, 101 period averaged; 1 ns, 102 periods 

averaged; 100 ps, 103 periods averaged. 

Autorange automatically seeks to fill 7 digits; if 

input frequency is high enough, may select 104 

periods averaged (10 ps resolution) but will not 

select measurement time <1 second 


Option Specifications 
TCXO Options (-03, -04) 


Timebase Selection Guide 


Type Aging Line ; Temperature 
(10 MHz) Rate Variation Accuracy 
(£10%) 0-50°C 


sr OE 


-7 -6* 

Standard 1OZAAG SrleXe 10) +5 x 10 
Option 3X De oe 
Option +3 x ; 
= -8 -7 


*p-p variation 


500 ns-0.2s 
(5 Hz-2 MHz) 


500 ns - 0.2s 
5Hz 125 MH 
50 MHz- 
250 MHz 
500 ns - 0.2s 
(5 Hz - 2 MHz) 


Ch | Bibi cls Sensitivit Input Overload Prescale 
basis y Impedance (Max Input Voltage) Factor 


1 MQ/30 pF, 
ac coupled 


1 mQ/30 pF 

ac coupled 

502, VSWR dc + ac: <100V pk; 5 
22-04 5V rms, fuse protected 


1 MQ/30 pF 
ac coupled 


15 mV rms, 5 Hz - 100 MHz 
25 mV rms, 100 MHz - 125 MHz 


15mV rms, 5 Hz - 100 MHz 
25 mV rms, 100 MHz - 125 MHz 


15 mV rms, 50 MHz - 175 MHz 
30 mV rms, 175 MHz - 250 Mhz 


15mV rms, 5 Hz - 100 MHz 
25 mV rms, 100 MHz - 125 MHz 


General Specifications 


Display: 7-digit LED, leading zeros suppressed 
Annunciation: MHz, kHz, msec, +sec, overflow 
Operating Temperature: 0°C to 50°C (line 
models). O°C to 40°C (battery models) when 
operating and charging 

Storage Temperature: -40°C to +70°C (line 
models), -40°C to +60°C (battery models) 


External Timebase Input 
Frequency: 10 MHz to 300 kHz (typical) 
Amplitude: 300 mV rms, 5V p-p max 
Input Impedance: <1 kQ 
Power, Line Models: 100, 115, or 230V ac 
+10%, 48 Hz to 440 Hz, 83W maximum 
Power, Battery Models 
100V +10%, 48 Hz to 52 Hz, 8.5W max 
100V +10%, 58 Hz to 62 Hz, 8.5W max 
115V +10%, 58 Hz to 62 Hz, 8.5W max 
230V +10%, 48 Hz to 52 Hz, 8.5W max 


Note: Voltage and frequency must be specified at time 
of order 


Time (between successive measurements): 
200 ms plus measurement time 

Size: 6.4 cm H x 21.7 cm W x 27.1 cm D (2.52 in 
H x 8.55 in W x 10.65 in D) 

Weight: 1.5 kg (3.2 Ib) max, for line models. 2.2 
kgm (4.8 Ib) max for battery models 

Safety: Factory Mutual 3820 approved, CSA 
556B certified 

Included: Instruction manual, powercord. Order 
Y9111 or Y9112 coaxial cable(s) and Y9103 
50-Ohm Terminator separately 


Y7201 Attenuator/Filter 


The Y7201 is acombination variable attenuator 
and selectable low pass filter which can be used 
for input signal conditioning on all counters. 
Typical specifications are: 

Input Impedance: 47 kQ 

Attenuation Range: X5 to X100, continuously 
adjustable 

Low Pass Filter: 1 kHz, 20 kHz or 100 kHz, 
switch-selectable 

Maximum Input: 30V ac 


de + ac; <360V pk; 
250V rms, 5 Hz - 1 kHz 
10V rms above 1 kHz 
dc + ac;<360V pk; 
250V rms, 5 Hz - 1kHz 
10V rms above 1 kHz 


dc + ac; <360 V pk; 
250V rms, 5 Hz - 1 kHz 
10V rms above 1 kHz 


Ordering Information 


Models January 1989 prices 
1910A 125 MHz Multifunction Counter.. $685 
1910A-01 W/Rechargeable Battery........ 845 
1911A 250 MHz Multifunction Counter.. 840 
1911A-01 W/Rechargeable Battery ....... 975 
1912A 520 MHz Multifunction Counter .. 925 
1912A-01 W/Rechargeable Battery ....... 1050 


Specify line voltage and frequency if other than 60 Hz 
and 115V ac 


Options (for 1910A, 1911A & 1912A) 


19XXA-03* 2 ppm TCXO ........ eee 245 
19XXA-04* 0.5 ppm TCXO............ eee 305 
“Factory installation only. 

Accessories (Also see page 485) 

A53 Whip Antenna) <.-2.i.:---usuereseaeeeeeens 30 
Y7201 Attenuator/Low Pass Filter.......... 65 
Y9111 3 ft (0.93m) Coaxial Cable, 

500 BNC to BNC ono... 20 
Y9103 508 BNC Feed-thru Terminator.. 35 
C86 Carrying Case, Molded Plastic ....... 20 
Y8205 Soft Carrying Case w/shoulder 

STAD .n1..--sieseanpdee- paane<nee op pee 35 


MO00-200-611 3" Rack Adapter, Offset ... 50: 
MO00-200-612 3" Rack Adapter, Center.. 50 
M00-200-613 3" Rack Adapter, Dual ..... 60 


Service & Support 


Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 


354 


1989 Fluke and Philips Catalog 


Multifunction Counters 


PM 6669 


«ap 


IEEE-488 


universal frequency counter t2ROMHz /1.1GH=z 


minnie LHS PE 
Ws 1 HOLD i 


FREG FREQ FREQ sits M 


errno 


POWER OISPL 


HOLD 


ity y MTCXO; 2x10: 7 over 0°.5 


Introduction 


The PM 6669 is a multi-function frequency 
counter, spanning the frequency range from 0.1 
Hz...120 MHz, or optionally up to 1.3 GHz. 
Measuring functions include FREQUENCY, 
frequency deviation FREQ A-A,, FREQ A/A,, 
RPM, PERIOD, TOTALIZE counts and PULSE 
WIDTH. 

The built-in microprocessor uses the recipro- 
Cal frequency-counting technique to yield high 
resolution measuring results under all condi- 
tions even on low frequency measurements. 

Measuring accuracy is enhanced by the high- 
performance front-end, providing contin uous 
adjustment of sensitivity and noise immunity. 
Accuracy can be further increased with the op- 
tional high stability time-base. 

The instrument is designed to fulfill a broad 
range of needs with a full range of options, 
including a GPIB bus interface for systems use 
and a battery pack for line independent field use. 


BLANK 
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PM 6669 


stabi 50°C; with sCCpbution calibration. 
ht ‘measuring modes including PULSE WIDTH 

e' satile use with the GPIB ihctis or aed Saati! 

3 GHz RF-input - 


High Stability MTCXO 


Until now, choice of the crystal timebase oscil- 
lator, which determines the final accuracy of the 
counter, was only between the low-cost uncom- 
pensated standard crystal oscillators, medium 
price TCXOs (temperature compensated crystal 
oscillators) and high price, high stability oven- 
controlled oscillators. 

Now, Philips has developed a mathematically 
compensated crystal oscillator which costs the 
same as anormal TCXO yet has a stability of 2 
x 10°” (0...50°C), fully comparable with an oven 
stabilized oscillator. 

This new oscillator is called the MTCXO or 
Mathematically Temperature-Compensated 
Crystal Oscillator. It has an associated non- 
volatile memory, in which are stored the fre- 
quency deviations from the factory measured 
tempera ure dependent frequency curve at each 
temperature. During a measurement, the tem- 
perature of the crystal is measured, the deviation 


for that temperature is retrieved from the mem- 
ory and the result is automatically compensated 
before display. In addition, because the tem- 
perature of the crystal is always compensated 
for each measurement, no warm up time is 
required for high accuracy measurement. 

If ultra-high stability calibrations are needed, 
the PM 6669 is provided with an input for an 
external reference frequency source. 


Unprecedented Counter Value 


The precision and stability of the MTCXO 
oscillator isn’t the only way that PM 6669 sets 
new standards. A durable and stable metal 
cabinet that provides excellent RFI shielding; a 
big benefit over the cheaper plastic cabinets 
found in many other instruments. 

PM 6669 also has high-sensitivity input cir- 
cuitry, with automatic triggering on all input 
waveforms, continuously variable attenuation 
and a switchable low-pass filter for noise reduc- 
tion all features normally found only in higher- 
priced counters. 

PM 6669 also offers an optional GPIB/IEEE- 
488* bus interface that provides full remote pro- 
grammability of all major functions, making it 
probably today’s lowest cost programmable 
precision counter. 

And finally, PM 6669 uses Philips’ state-of-the- 
art electronics technology throughout, including 
a new LSI single-chip counter which, together 
with a single-chip microprocessor, forms the 
complete counter logic. SMD (surface-mounted 
device) technology is also used for precise, 
highly automated assembly. 

Our advanced technology results in compact 
construction, low dissipation and very high relia- 
bility. All these benefits, in combination with 
PM 6669's very attractive price level, add up to 
an unprecedented combination of counter per- 
formance and value. 


High-Resolution Measurements 


Synchronized multiple-period measurements, 
with computation of the reciprocal value, allow 
high-resolution measurements on signals of all 
frequencies. PM 6669’s microprocessor elimi- 
nates traditional +1 input cycle errors, resulting 
in a measurement result of at least 7 digits per 
second of measuring time, regardless of the 
input frequency. This capability eliminates the 
need for the long gate times or period measure- 
ments which are normally required to obtain high 
resolution. 

A full 9-digit display allows complete presenta- 
tion of the measurement result, while unstable or 
insignificant display digits can be blanked to 
avoid erroneous readings of the display. 

Measuring accuracy is further assured by front- 
end circuitry that gives error-free triggering for all 
input waveforms. The low-pass filter effectively 


* The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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suppresses spikes, noise and interference, and 
even rejects spurious HF components that are 
stronger than the input signal itself. In addition, 
the wideband, continuously variable attenuator 
allows optimum matching of trigger sensitivity 
and noise immunity over a wide dynamic range 
from 20 mV p-p to 10V p-p. 


Frequency Range up to 1.3 GHz 


The standard PM 6669 has a measuring range 
that extends from 0.1 Hz up to 120 MHz. Option- 
ally available is a high-frequency input that ex- 
tends the input up to 1.3 GHz, for example for 
telecommunications applications. This input can 
handle voltages from 10 mV rms up to 12V rms 
for maximum versatility in operation. 


The Versatile Counter 


PM 6669's wide frequency bandwidth and high- 
precision performance make it the ideal counter 
for a very wide range of measuring applications: 
on the test bench, telecommunications and 
general purpose lab environments, in IEEE-488 
bus systems and with the optional battery pack, 
in the field. 

A selection of special purpose options can all 
be user-retrofitted as and when needed. This 
choice allows exactly the right instrument con- 
figuration to be selected for each application, 
without the need to buy unnecessary features. 
These options include high-stability timebase, 
1.3 GHz input, GPIB (IEEE-bus) interface, rack 
mount assembly, carrying case and battery pack. 


Specifications 


Measuring Functions 


Frequency A or B 


Range: 
Freg A: 0.1 Hz...120 MHz. Typically...160 MHz 
Freq B: 70 MHz...1.3 GHz (optional) 
Mode: Reciprocal frequency counting 
2.5 x 10°” x frequency 


LSD displayed ae 
measuring time 


Frequency A/A, 


A Frequency A measurement is done. The 
measured frequency is divided by the constant 
A, before display. A, is read from channel A and 
is stored using the STORE A, button. The reso- 
lution of the displayed ratio is determined by the 
Frequency A measurement. At power-on A, is 
set to 1 (default). 


Frequency A-A, 

‘A Frequency A measurement is done. The value 
of constant A, is subtracted from the measured 
frequency before display. A, is read from chan- 
nel A and is stored using the STORE A, button. 
The resolution of the displayed difference is 


determined by the Frequency A measurement. 
At power-on A, is set to 0 (default). 


RPM A 


A Frequency A measurement is done. The 
measured frequency is multiplied by 60, and 
shown on the display as revolutions per minute 
(rpm). 

Range: 0.1 Hz...12 MHz (6 rpm...720 x 10° rpm) 


Period A 


Range: 8 ns...2x108s. For sinewave signals, 
period must not exceed 0.1s 

Mode: Single period measurement (SINGLE) 
and average period measurement (at 0.2, 1 and 
10s meas times). 

LSD Displayed 

Single period measurement: 
<100s) 

Period average measurement: 
Period average 2.5 x 10°” period 


measurement: measuring time 


100 ns (Time 


Totalize A 


The event counting is controlled by the Start/ 
Stop button. Sequential start-stop counts are 
accumulated. Reset closes the gate and resets 
the counter to zero. 

Range: 0...1 x 10*° with indication of K or M (Kilo- 
pulses or Mega-pulses). The result is truncated 
if out of display range 

Frequency Range: 

Sine: 10 Hz...12 MHz; 

Pulse: 0 Hz...12 MHz 


Width A 


Apositive Pulse Width measurement on a repeti- 
tive signal is done. 

Range: 100 ns...2 x 108s 

LSD Displayed: 100 ns (Width <100s) 


Definitions 


LSD Displayed 


Unit value of the least significant digit displayed. 
All calculated LSDs (see measuring functions 
section) should be rounded to the nearest dec- 
ade (e.g. 0.3 Hz is rounded to 0.1 Hz and 5 Hz to 
10 Hz) and cannot exceed the 9th digit. 


Resolution 


Smallest increment between two measuring 
results on the display, due to the +1 count error. 
Freq A, B, Period A: Resolution can be 1 LSD 
unit or 2 LSD units. If 

LSD measuring time 
<0’ 

FREQ or PERIOD 


the resolution is 2 LSD units (30% probability). 
Otherwise resolution is 1 LSD unit (70% proba- 
bility) 


SINGLE: Period A and Width: Resolution equals 
1 LSD unit 


Inaccuracy 
Inaccuracy depends on the following factors: 
" resolutions 


FREQ, PERIOD or WIDTH 
+ rel trigger error + 
+ rel time base error 


Relative Trigger Error: 
noise voltage A (Vpp) 
* signal slope A (V/s) x meas time 
Relative Time Base Error: 

deviation from 10 MHz 


10 MHz 
For WIDTH measurements on non-symmetrical signals, 
the error caused by wrong trigger level setting should be 
added. 


a 


Input Specifications 


Input A 


Frequency Range: 
typically...160MHz 
Sensitivity: 

Sine: 10 mV rms, 10 Hz...120 MHz 

Pulse:30 mV pp, 0 Hz...120 MHz Minimum pulse 
duration: 4 ns 

Sensitivity decreases to 30 mV rms at 160 MHz 
typically 

Coupling: AC 

Impedance: 1 MQ/30 pF 

Attenuation: Continuously variable in two ranges 
between x1...x400 

Filter: Switchable 50 kHz low pass noise filter 
with a suppression of 20 dB at 200 kHz 
Trigger Levels: 3 different levels for triggering 
on signals with various duty factors, and AUTO 


: symmetrical input signals, should be 
selected for input signals with a duty 
factor of 0.25...0.75. 

: positive pulses, for input signals with 
duty factor <0.25. 

: negative pulses, for input signals with 
duty factor >0.75. 

AUTO Trigger Level: The counter will make test 

settings and automatically select the best trigger 

level setting. Auto requires repetitive signals 
with a repetition rate <100 Hz. Auto is not active 
in Totalize A measurements 

Maximum Voltage Without Damage: 350V 

(DC and AC peak); DC to 440 Hz falling to 

11V rms at 1 MHz 


Input B (Option PM 9608B): 


Frequency range: 70MHz...1.3GHz 
Coupling: AC 
Operating input voltage range: 

10 mV rms...12V rms; 40...900MHz 

15 mV rms...12V rms; 900...1100MHz 

40 mV rms...12V rms; 1100...18300MHz 


10 Hz...120 MHz, 
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Multifunction Counters 


AM Tolerance: 94% at max 100 kHz modulation 
frequency. Minimum signal must exceed mini- 
mum operating input voltage requirement. 
Input impedance: 50Q nominal, VSWR <2:1 
Max voltage without damage: 12 Vrms; over- 
load protection with pin diodes 


Input B (Option PM 9615): 

Not available in all countires 

Frequency range: 100MHz...1.0GHz 
Operating input voltage range: 

10 mV rms...12 Vrms; 100...900 MHz 

15 mV rms...12 Vrms; 900...1000 MHz 
For all other specifications, see PM 9608B 


Input C: 


(External reference input). The input automati- 
cally detects when a suitable external reference 
signal is connected. The use of an external 
reference signal is indicated on the display 
Input Frequency: 10 MHz +0.1 MHz 
Coupling: AC 

Sensitivity: 500 mV rms 

Input Impedance: Approximately 300Q at 

10 MHz 

Max Input Voltage: 15V rms 


General Specifications 


Power Requirements 


Line Voltage: 115 or 230V rms 46...440 Hz, 
+15% (<20 VA including all options) 

Safety: According to IEC 348 Class | and CSA 
5568 

Line Interference: Below VDE 0871 B and MIL- 
STD-461 

Battery Unit: See PM 9605 Option 


Timebase 


Crystal Version: Standard MTCXO 
Stability Against: 
Aging: 

<5x107 


per month 
<1x10° 


per year 
Display 


Temperature 
Changes 0...50°C 
Line Voltage 
Changes 10% 

Readout: 9 digit LCD display with unit and 
Cursor indication 

GATE: Indicates that the counter is busy meas- 
uring 

REMOTE: Indicates when control over the 
counter is taken by an installed GPIB interface 
PM 9604 


Dimensions and Weight 


Size: 186mm W x 88mm H x 270mm D (7.3 in W 
X 3.5 in H x 10.6 in D) 
Weight: 2.1 kg (4.6 Ib) 
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Cabinet: The counter is housed in a metal cabi- 
net, to achieve good EMC characteristics and 
mechanical stability 


Environmental 


Temperature 

Operating: 0°C...+50°C 

Storage: -40°C...+70°C 

Altitude: 

Operating: 5000m (53.3 kN/m2 

Storage: 15,000m (15.2 kN/m2) 

Humidity: 

Operating: 10%...90% RH (no condensation) 
Storage: 5%...95% RH 


Auxiliary Functions 
Reset 


The RESET-button has three functions 

1. RESET. Starts a new measurement. The 
settings are not changed. 

2. LOCAL. Makes the counter go to LOCAL 
operation, when in remote operation (unless 
Local Lock-Out is programmed). 

3. START/STOP. Opens/closes the gate in 
TOTALIZE A MAN mode. 


Measuring Time 


A measuring time of 0.2s, 1s, 10s or Single can 
be selected. 


Disp! Hold/Store A, 


The Disp! Hold/Store A, button has two func- 

tions: 

1. DISPL HOLD: The current measuring result 
is frozen on the display. Anew measurement 
starts when Reset button is pressed. 

2. STORE A): This function is active in Fre- 
quency A measurements only. When the 
button is pressed for >1s, the result on the 
display is stored as the constant A,, which is 
used for the calculation of frequency differ- 
ence (A-A,) and ratio (A/A,). 


Blank Digits 


This function blanks any number of least signifi- 
cant digits on the display, in order to hide un- 
stable display digits 


Optional Accessories 


GPIB-Interface PM 9604 


Mounting: Inside counter cabinet 

Interface Functions: SH1, AH1, T5, L4, SR1, 
RE DG; Dit; E2 

Programmable Device Functions: 
Measuring functions 

Measuring time 

Trig level offset selection 

Trigger slope 

Manual totalize gate control 


PM 6669 


Output separator selection 
Device clear 


‘Device trigger 


Set time-out 

High speed dump 

Short output format 

Free run/triggered measurements 

Set SRQ-mask 

Program data out 

Device identity 

Max. Data Output Rate: 

Normal Mode: Approx 5 readings/s 

High Speed Dump: Approx 100 readings/s 
The highest output rate is obtained at SINGLE 
measuring time 

High Speed Dump: The contents of the count- 
ing registers are transferred to the controller 
without being processed by the counter; the 
processing must be done in the controller. Max. 
data output rate: 100 readings/s. 

Output Time for Measuring Data 

Normal Mode: Approx 9 ms (20 bytes) 

High Speed Mode: Approx 4 ms (15 bytes) 
Response Time for Addressing: Approx 1 us 
Response Time for Trigger Command (GET): 
Approx 10 ms 

Typical Read Time for Programming Data: 
Approx 1 ms/byte 


Battery Unit PM 9605 


The PM 9605 is a rechargeable battery unit for 
mounting inside the counter. The unit contains a 
standard 6V sealed lead-acid battery. 

Battery Capacity (20°C): Approx 15 Wh, suffi- 
cient for 2 hours continuous counter operation 
Recharging: The battery unit is continuously 
recharged from the counter in line mode opera- 
tion (overcharge protection circuitry is built-in) 

Recharging Time: 5 hours to approx 75% of full 
capacity 

Battery Protection: Overcharge protection and 
auto shutoff to protect the battery from deep 
discharge 

Temperature 

Operating: 0°C...+40°C 

Storage: -40°C...+50°C 

Weight: 0.8 kg (1.7 Ib) 


Rackmount Kit PM 9606 


The PM 9606 rack kit is designed for use 
with the PM 6665/6/9 family of counters. The 
HM 9609/01 allows mounting of one counter on 
the left of the rack and a blank panel or a Philips 
PM 2534/35 DMM on the right. 


Carrying Case PM 9609 


The PM 9609 is a leather-like carrying case,for 
protection of the counter during transportation. 
Included with the instrument: Operator Man- 
ual, line cord. 


357 


Multifunction Counters 


PM 6669 


Ordering Information 


Model January 1989 prices 


PM 6669 120 MHz Universal 
Frequency Counter ..........:::cceeeneees 


Optional Configurations 


When ordering, select basic "PM" model desired 
from above, plus construct a 3-digit/suffix by 
selecting 1-digit in each suffix column to iden- 
tify Input Frequency, Reference Oscillator, and 
Interface. 


Input Frequency Option 


/0-- Standard 120 Ml ..................0. N/C 

/4-- 1.3 GHz (PM 9608B/00)............. add 310 

Reference Oscillator Option 

f=t= StanGard:scr.sce neta oe ene oeeees $N/C 

/-3- MTCXO (PM 9607/00) ...........++ add 240 

Interface Option 

/--1 Standard line voltage, non 
GPIBMEEE-488 ists. Ace: ois cate N/C 

/--3 Battery (PM 9605/00) ................. add 245 

/--6 GPIB IEEE-488 (PM 9604/00) ... add 295 


Example, Ordering Configurating 

To order the PM 6669 with standard 120 MHz 
input, MTCXO Oscillator, and no interface, se- 
lect: 


Price 
Model PM 6669 $775 
Configuration 
Option Suffix - Input /0-- N/C 
Oscillator /-3- 240 
Interface /--1 N/C 
Yields Complete 
Model Number PM 669/031 1015 


Options & Accessories 


PM 9604/00 GPIB Interface ................... 295 
PM 9605/00 Battery Unit...............0... 245 
PM 9607/00 MTCXO Time Base ........... 240 
PM 9608B/00 1.3 GHz HF-Input............ 310 
PM 9609 Carrying Case ..............0e Us 
PM 9581/01 50Q Termination, 3W ........ 65 
PM 9585/01 502 Termination, 1W ........ 30 
HM 9606/01 Rack kit for PM 6669 ......... 90 
HM 9606/00 Rack kit for PM 6669 

and 8840/2 or PM 2534/35 DMN ....... 95 


All options can be field installed by the user. 
Note: Options PM 9604 and PM 9605 cannotbe installed 
together in a PM 6669 Counter. 


PHILIPS 


Service & Support 


Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 
Note: The above configurations meet North American 
power requirements. For other power options, see page 
491. 


NE een RET SE Ce ONE eo SUNN es PU SESS CO Fa ey eo ee Re UR Pe ae NTO PR (NPN i a a 


358 


1989 Fluke and Philips Catalog 


Frequency Only Counters 


PM 6667 & PM 6668 


PHILIPS 
SENSITIVITY 


solution. oeanter a20MHz 


On FAST 


"] Measunement 
ipoWwER par Gite 


PM 6868 high resolution counter 4GHe 


Om FAST 


Power t ‘ 


‘| MEASUREMENT 
ATE 


_ 15 mVrms sensitivity 


: \uto ics on all pee and an cycles 


PM 6667 
PM 6668 


lear high-contrast liquid crystal display 
Line and battery operation 


The microprocessor-controlled, high resolu- 
tion counters PM 6667 and PM 6668 span a wide 
frequency range of 10 Hz to 120 MHz and 10 Hz 
to 1 GHz, respectively, with excellent economy. 
Operation is fast and the available computing 
power provides very high resolution capabilities 
normally associated with more expensive instru- 
ments. 

The design incorporates an advanced technol- 
Ogy microprocessor and dependable, large-scale 
C-MOS digital circuitry with fully integrated front 
ends which will handle a wide range of input 
signal voltages. Thus, the benefits of electronic 
performance are accompanied by a vastly re- 
duced component count. As a result, reliability 
and performance are increased, size and cost 
reduced. 


Automatic Triggering on all 
Waveforms 


No counter is better than its front end circuitry, 
therefore special attention has been given to 
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High-stability crystal oscillators: 107/month 


facilitate accurate and easy triggering. The 
multi-step attenuator allows attenuation of noisy 
input signals, giving a noise-immunity up to 10 
dB better than with normal x 10 attenuators. 

Another state-of-the-art feature is automatic 
trigger level setting. Depending on the input 
signal waveform, the counter sets automatically 
the required (+, 0, -) trigger level. Correct trigger- 
ing is ensured without tiresome manual adjust- 
ments, for sinewaves and also for both high and 
low duty cycle pulses. In addition to these ad- 
vanced features, the PM 6668 1 GHz front end 
has automatic PIN-diode attenuation, featuring 
automatic triggering and excellent excessive input 
signal tolerance. 


High Resolution Computing 
Counter 

By making a multiple period measurement and 
computing the reciprocal value, these counters 
perform high resolution frequency measurement 
on low frequency signals. 


The microcomputer thus eliminates the tradi- 
tional +1 input cycle error and avoids the need 
for long gate times or period measurements 
or the limitations of phase-locked frequency 
multipliers. 

Choice of two measurement times optimizes 
the measurement rate to the application. In the 
NORMAL mode, a seven digit resolution meas- 
urement is made every one second. 

The FAST mode allows the user to follow 
changing frequency values (as for circuit trim- 
ming) and gives a full six digit resolution every 
200 ms. 


Greater User Convenience 


In addition to automatic triggering, these count- 
ers bring excellent readout convenience by 
eliminating manual range selection. Independ- 
ent of the input frequency, maximum resolution 
is assured, without any risk of overflow. 

This capability plus indication of Hz, kHz, MHz 
and proper decimal point positioning is accom- 
plished by the microprocessor. Easy readout is 
ensured by the clear, high-contrast liquid crystal 
display with large 11.5 mm digits. 


Ideal for Field Use 


Both counters are packed in a rugged, high 
temperature and impact resistant polyphenyle- 
noxide case, containing a completely shielded 
metal inner construction. 

The lightweight yet compact construction to- 
gether with an optional battery pack and carrying 
case make these counters ideal for portable field 
use. A full battery charge gives approx. 5 hours 
of uninterrupted operation. 

Some 15 minutes before recharging is needed, 
a low battery indication ‘LO BAT’ is given on the 
LCD display. 


Self-Diagnostics 


After switch-on a self test routine is executed. 
Should an error be detected, it is shown on the 
display by a diagnostic code, explained in the 
manual. 


Quality without Compromise 


These compact counters have been designed 
to the highest possible reliability standards. They 
employ a PHILIPS CMOS LSI and a single chip 
microcomputer that contribute to the excellent 
MTBF of 40000 hours. 


Specifications | 


Frequency Measurements 


Frequency Range 
PM 6667: 10 Hz... 
PM 6668: 10 #2... 


120 MHz. 
1 GHz 
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Frequency Only Counters 


PM 6667 & PM 6668 


LSD Displayed 
The unit value of the Least Significant Digit 
displayed is: 
In Normal Display Mode: 
<5 
10’ 
In Fast Display Mode: 
<2.5 


10° 


x FREQUENCY 


x FREQUENCY 


(rounded to nearest decade, e.g. 0.4 Hz will be 
0.1 Hz, and 0.5 Hz will be 1 Hz) 


Resolution: 1 LSD unit 
Inaccuracy (relative frequency error): 
LSD 

~ input frequency 

+ time base error 

Rel. Trigger Error 

For any Wave Shape: 
Measurement rate 
Signal slope (V/s) 

For Sinewaves: 

Measurement rate 


+ rel. trigger error 


x peak-to-peak noise voltage 


Input frequency x 2 x S/N ratio 
Example: for S/N ratio of 100 (40 dB) and 
sample rate of 1 measurement/s, the trigger 
error is: 


Bixee 
input frequency 


Input Specifications 


Measuring Inputs 


Input Sensitivity: (In 15 mVrms position) 
LF-Input: 15 mVrms sinewave; 100 Hz...75 MHz 
25 mVrms sinewave; 10 Hz...120 MHz 

45 mVpp for pulses with a pulse duration of 27 ns 
RF-Input: (PM 6668 only) 

15 mVrms sinewave; 70 MHz...800 MHz 

25 mVrms sinewave; 800 MHz...1 GHz 

Input Attenuation: 

LF-Input: x 1 to x 300 in 6 positions 

RF-Input: Automatic attenuation 

Trigger Level: A fixed (+, 0 or -) voltage is 
automatically applied to ensure proper trigger- 
ing on any waveform and duty cycle. 
Coupling: AC 

Input Impedance: 

LF-Input: 1 MQ//~25 pf 

RF-Input: 50Q nominal with VSWR <2 

(PM 6668 only) 

Max. Input Voltage Without Damage: 

DC: 300V 

AC: 260 Vrms at <440 Hz, falling to 12 Vrms at 
1 MHz 


Ext. Reference Input 


Frequency: 10 MHz 
Input Voltage Range: 0.5 Vrms...12 Vrms 
Input Impedance: 2 kQ 


Time Base 


(/.1. Standard Version) 

Frequency: 10 MHz 

Aging: <5 x 107/month 

Temperature Stability: (0...50°C, ref. to 
+23NG)US1x: 10° 

(/.2. TCXO Version) 

Frequency: 10 MHz 

Ageing: <1 x 107/month 

Temperature Stability: (0...50°C, ref. to 
+23 °C): <1 x 10° 


General Specifications 


Display: 7 digits, 11.5 mm, liquid crystal display 
with unit indication of Hz, kHz, MHz and LO BAT 
Measurement Rate: Normal, (out): Approx. 1 
measurement/s; at frequencies below 100 Hz, 
the measurement rate gradually slows down to 
one measurement per second to reduce the 
trigger error influence. 

Power Requirements: 115/230V, +15%, 50..60 
Hz; 15 VA or built-in optional battery pack 
PM 9601 or by external 12V battery. 

Safety: According to IEC 348 and CSA 556 B 

Dimensions: 160 mm W x 77mm H x 180 mm L 
(6.3 in W x 3 in H x 7.1 in L) 

Weight: 1.2 kg (2.6 Ib) 


Environmental Conditions 


Temperature: 

Storage: -40°C...+70°C 

Operating: 0°C...+45°C 
Altitude/Barometer Pressure: 

Storage: 15000m (50000 ft)/15.2 KN/m? 
Operating: 5000m (15000 ft)/53.3 kKN/m? 
Humidity: 10%...90% RH, (26°C dew point) 


Optional Accessories 


PM 9601 Battery Unit 


The PM 9601 is a rechargeable battery unit for 
mounting inside the counters. This unit contains 
a standard 6V, 3 Ah sealed battery of solid gel 
lead-acid type and is provided with charging and 
overcharge-protection circuitry. 

Capacity (typical at 20°C): 

PM 6667: 6h of continuous operation 

PM 6668: 4h of continuous operation 


Recharging Time (typical at 20°C): 

10h to 90% of full capacity; 

5h to 70% of full capacity; 

Trickle charge during operation (Power on). 
Weight: 0.75 kg (1.65 Ib) 


PM 9602 Carrying Case 


Hard-shell, high-impact ABS carrying case pro- 
vides protection during transportation 


Included with the Instrument: Operating man- 
ual, line cord 


Ordering Information 


Models January 1989 prices 


PM 6667 120 MHz Counter.................... $520 
PM 6668 1 GHz Counter .................:0066 


Optional Configurations 


When ordering, select basic “PM” Model desired 
from above, plus construct a 3-digit /suffix by 
selecting 1-digit in each suffix column to identify 
Input Frequency, Reference Oscillator, and In- 
terface 

Input Frequency Option: 

/0-- Standard 120 MHz for 


PM 6667 Onlyc22eccc05)2.5 eee N/C 
/4-- Standard 1 GHz for PM 6668 

ODI. dob tote a se N/C 
Reference Oscillator Option: 
/-1- Standard Oscillator .........c.cceeee N/C 


[D= TOXO occditvesscesas coneeatsesh Sannin eee add 180 


Interface Option: 
/--1 Standard front panel only, line 


VOIAQE a5. secevedseescaccstubees seergeeeganeeenen N/C 
/--3 Battery (PM 9601/01) ..........::cce add 200 
Options and Accessories 
PM 9601/01 Battery Pack ...............0 200 
PM 9602/01 Carrying Case.............05 40 
PM 9603/01 19-in Rack/Panel Mount 

Adaptericclgiciieu tnd careers 13 
PM 9665B/01 50 kHz Low Pass Filter 

BNC-BNG  vis..c004.ci9u) ee ae 35 


Service & Support 


Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 
Note: The above configurations meet North American 
power requirements. For other power options, see 
page 491. 
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Fluke & Philips GPIB/IEEE-488 Instrumentation Selection Guide | 


The following is a selection chart listing all the Fluke and Philips 
test and measurement instruments that support the GPIB/IEEE- 
488 bus. For more information on a particular instrument, refer to 
its section in the catalog. 


REAL TIME OSCILLOSCOPES Page 


PM 3295A 200 MHZ VIF Oscilloscope teense ceeerectrecesec.cersecsneserere U 
PM 3296A AOOIMHZ VIF OscillOSCOp@ ee sestnssttencccass-ssccccosseese-cee= 7 
PM 3285A 200: MHZ VE Oscilloscope tees tcetcerretecccrectcncrecercas----= 7 
PM 3286A 200 MHZ‘ VHE OscillOSCODO tice. ccrctocrscaresens---cecceneeesseceenee 7 
PM 3065 FOOWMHZOSCHIOSCOPOM eerste eee cteeteten sce eccecntssecsece--seae- 11 
PM 3067 PM 3065 with Rackmount .2.i----...-..crceecensseosessnesseerecseneere 14 
PM 3070 100 MHz Oscilloscope with Cursors ...........:ccceeceeeeeeeees 11 
PM 3072 PM SO 70,with) RACKMOUNT. cx cereseestetteccersencersecsssemceossane 11 
PM 3050 50 MHZ:OscilloScopers st cesceeecteseten et ceeneetene ete cet ceo 11 
PM 3052 PM 8050 'With RACKMOUNT ....cc..cc0c--ccctetteeecsecececreourcsesestevs 11 
PM 3055 BO) MHZ OScilOSCODG eine terns eevteceeernsct sects tttetersueteecess 11 


PM 3057 PMiSOSSiwithyRackmountirtierrsmecscs ance te teerereeceen scan: 
DIGITAL STORAGE OSCILLOSCOPES (DSOs) 


PM 3340 2.GHZ Digitizing OSCINOSCOPC as crsceeecesstessscevnssereerenneeverne 26 
PM 3320A 250\MS/Si 200 MH ZIDSO ee eee cterctnecteeceseen sertsstescne 31 
PM 3365 HOOIMS/S;31 00) MEIZID SO ere rere reeecoeet eset csceensssacene 43 
PM 3367 PM’ 3865 With! RACKMOUNT c.cccccercccerecceeseccossnnervcarsran-ccue-ss 43 
PM 3350 100: Ms/S3S5O0/MHZ' DS Ov iter cer eeceeceretctereete tse. csceatecnsars 43 
PM 3352 PM 3350) with RACKMOUNT Sen.-cssstetceesre ee tes-erennnverescccvacrene 43 
PM 3305 B35 MHZ DSO ee aie carta cect et oees Seah tsccnecens cneev sataaes come 50 
PM 3335 ZOIMS/S# 50 MFIZID SO oe erence tees coe teteecte es etter esanecss cs 47 
PM 3337 PM 3335: With RACKMOUNt scccecccuccecteencesescsscvencssccsscserstess 47 
PM 3308 Flat screen, high memory capacity DSO ..............:ccceseee 37 


OSCILLOSCOPE ACCESSORIES X 


PM 2195 Probe: Switchietiercccetecsscemtcor coer oeazsctdnsussarcesasvechevestuncevats 58 
Other oscilloscope accessories available ................:00 53 


RECORDERS 


PM 8155 
PM 8271 
PM 8272 
LOGIC ANALYZERS 


PM 3565 


Full DINVAS-XY Plotter: aetecccrse eeetac et ester cece a. etecres: 
XVtUniversalREcorden..ce-c--cessstecese ceo seacacavectavecuenccscketvase- 
XY CUNiversal: ROCOdO Gs Hes «fers oateoctoecoceotkeecteentereenpserss 


BOGICNAMAlVZOn eee ste sen cuer ere att caanasnnerarereeyeceaneatee nse rnede> 


PM 3570 LOGICFAMAIY Zi taere setts tess tesa coarse cen ctnesesetencedeates cxapctens 145 
PM 3655 Trofe ffoiy Np FEY If orerccrencerbeknec cera eoaacihs o-aceasanaaeneotose nse asaarak 153 
SIGNAL GENERATORS / SYNTHESIZERS 


6011A Synthesized Signal Generator ...........:ccccceseeseeeeseeteeeesees 

6060B 1 GHz General Purpose Signal Generator ................0+ 246 
6060B/AK Pager & Communications Testing Signal Generator ....... 252 
6061A Low-Noise Performance Signal Generator ..............::0:+ 246 
6062A 2.1 GHz General Purpose Signal Generator ................... 246 
6070A Synthesized Signal Generator ...........ccecceecceserseereeseeeseesees 254 
6071A Synthesized Signal Generator .........cccccsercesecsesseesenseseens 254 
6160B Frequency SVMINESIZ On eirss 1. .c1-5.tebivecsesesctcesterten tact cr eeeess 258 
PM 5190X BE-Synthesizenic. aietters a cesceh chess caratiasnvcereputerece ocean 274 
PM 5390 Programmable RF Generator ............:cssseeseesseeeseeetseereeees 301 
PM 5191 Programmable Synthesizer/Function Generator ............. 271 
PM 5192 Programmable Synthesizer/Function Generator .............. 268 


PM 5193 Programmable Synthesizer/Function Generator .............. 
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1953A UniversaliGounter/Titmer <2222.2ececc-eseceecee eee eee ree 332 
PM 6652C 120: MHz/100 ns Timer/Counter <.<..2-...2:c..ssetenaeeasannereses 323 
PM 6654C 120 MHZz/2'ns Timer/Gounter, <..5.2c--cceeee-ceceeeasensueerevemeererene 323 
PM 6654C/XX7 120 MHz/2 ns MATE Timer/Counter ..........::::eceeseeseeerees 323 
PM 6666 120 MHz/1.1 GHz Programmable Timer/Counter ............ 334 
PM 6669 Universal Frequency Counter ...........:ccccscecseeseeresteeeeeerens 365 
PM 6671 120: MHz Tiimer/COUntCH .cccccchecveeeescoe eure eneren erent eeenereeeeene 343 
PM 6672 1-GHz Timor/Counter ....5.c.2:2 ccf caceevesssteteseneseeeneee nen 343 
PM 6673 120 MHz Reciprocal Frequency Counter .......-.:.c:cseeyere 348 
PM 6674 550 MHz Reciprocal Frequency Counter ...........:.:seeeee 348 
PM 6675 600 MHz Reciprocal Frequency Counter .............:ee 348 
7220A 1300 MHz Frequency Counter .........:........c.csercesrenentesereree 339 
7250A Universal! Counter/Mimek x..:.--c00<.-ccve-c-cnecccaseeeesceeemmereeeeents 339 
7260A Universal Counter Timer :.......2:..-4--c:e:.ss---eesseeessereeee ena 339 


7261A Universal Gounter/Timet s...:...cciccsccsvssseesesees <heeree eeeaeneeneena 


SYSTEM DIGITAL MULTIMETERS 


Digital Multimeter, 6-1/2 Digits ..........:ccccceeeetetetreeteees 

Thermal RMS Digital Multimeter, 6-1/2 Digits .................. 72 
Intelligent DMM w/IEEE-488 Interface, 5-1/2 Digits......... 77 
MATE Digital’ Multimeter ......:.0../00.:2 55: aeeneeneereeneeeeee 77 
Precision Temperature SyStem ...........:cccsscsscesseetseeeseeesees Ti 
Digital Multimeter, 5-1/2 Digits .............cc:ecseesseeteeeteeeeees 61 
Digital Multimeter, Mil-Spec Class B Inst., 5-1/2 Digits... 61 
Digital Multimeter, 5-1/2 Digits .............:cceseseeseeseeeteeteens 61 
DVM; BNC, Input, 10.H2-20 MHZ .....:..:..2ct-.seesennennepenreras 95 
DVM, Banana Jack Input, 10 HZ-20 MHZ .........cccceeeeeee 95 
DVM BNG Input; 2)HZ-14 MHZ. co cersvenersyeneereeeeeneenee 95 
Multifunction DMM, 4-1/2/5-1/2 Digits ...........::clecseeeeee 67 
PM 2534 System Multimeter, 5-1/2 Digit ...........:cscsseesseseeseeenseeees 81 
PM 2535 System Multimeter, 5-1/2 Digit ............cccsesesseteeteeseeneenees 


INSTRUMENTATION SYSTEMS COMPONENTS 


Instrument:Controller ....2.....0:..cc.-cccteneessenstesuee eee ae 


8520A 
8520A/AS-1 
8520A/PRT 
8840A 
8840A/AF 
8842A 
8920A 
8921A 
8922A 

PM 2525 


PM 21XX System 21 Modular GPIB Switching System ................... 380 
PM 2201 GPIB Interface Card & Software for PCS ..........ceseeeeeeeeeeee 380 
PM 2202 MC-GPIB Interface Card & Software for PS/2 Machines. 380 


Switch Controller sc .cid.. cose: Sovcss cn odesenncocsaepec sues eee 


Meter’ Calibrator ..:ctccsseie.c.-cassscer'eoos seas seer cententee eaemenaeet 


5101B Meter Calibrator with Tape DeCK .............:ccccescecesteetenees 193 
5102B Meter Calibrator (military) ...............cceccsssssecsseeseseereeeneees 193 
5200A Precision Alternating Voltage Calibrator ............:ccccee 199 
5205A Precision Power Amplifier ...:-0.z-..-..ccsev-:ceve--co-assherenerneanens 203 
5215A Precision Power Amplifier, ......::/5tcccesoeesscancasessvsererteemennene 205 
5220A Transconductance Amplifier ............::ccceserseessceeseeessennee 207 
5440B Direct Voltage: Calibrator .....22::.-<.)-c2 nes -neeewtaneseaeeoeaeeees 197 
5442A Direct Voltage Calibrator =... .....ccc-ceec.nsceccescescecessantemarenenen 197 
5450A Resistance’ Calibrator. ...c625..2.<.cterss toseoneteennelesenetaes eeeeeetee 202 
5700A GAlIDFATOM cvs sevssscdecdecsssscoseenes anesdecceuseenens eeeeee esas oe een 


AM pliietiee veils eee eet aaeesere tes ecesotenets ce 


Computer-Aided Meter Calibration Cluster .............0:006 


7457A Meter Calibration System \........-.:ccsc:-ccsse-esece--ncaseeneennonems 220 
7451A Meter Calibration SyStem)<.:<:2<<c.c-.<s.s0cceccesescseeesnsounesneeeeee 222 
Oscilloscope Calibration System ..........:ccceeseesceseesseeeeseees 


Special Automated Calibration Workstations ...............0 
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Fluke & Philips GPIB/IEEE-488 Instrumentation Selection Guide 


Programmable Power Supply, 100 mA 
Programmable Power Supply, 100 mA 
Programmable Power Supply, 1A 
Programmable Power Supply, 1A 
Programmable Power Supply, 500 mA 
Programmable Power Supply, 500 mA 


Thermometry System 
Thermocouple Digital Thermometer 
Temperature Scanner 

_ RTD System with 2030A Printer 
T/C System with 2030A Printer 
Universal Printer 


Data Logging System 

Data Logger 

Intelligent Computer Front End 
Measurement & Control System 
Data Acquisition System 
Multipoint Data Recorder 
Multipoint Data Recorder 


Disk Drive System 
: Dual Disk Drive System 
1765B/20 20M Byte Winchester Disk Drive 
1765B/20M 20M Multi-User Winchester Disk Drive 


MICRO-SYSTEM TROUBLESHOOTER 
9020A-002 Micro-System Troubleshooter 
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Introduction 


Instrumentation Systems Introduction 


= ATE System 


Philips & Fluke & GPIB/IEEE-488 


Philips and Fluke offer not only a wide range of 
sophisticated test and measurement instruments, 
but also controllers, software and switches for 
GPIB/IEEE-488* systems. 

Philips’ and Fluke’s extensive experience in 
automated test and measurement has resulted 
in instruments ideally tailored for use in GPIB 
instrumentation systems. When combined with 
worldwide sales, support and training facilities, 
the user is assured of simple and timely set-up of 
his own GPIB system. 


Note: All products with a PM prefix are designed and 
manufactured by Philips. Allother products are designed 
and manufactured by John Fluke Mfg. Co., Inc. 
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The GPIB (General Purpose Interface Bus) is 
equivalent to the IEEE-488 and IEC-625 busses 
as worldwide standards supported by all major 
instrument suppliers. Philips and Fluke partici- 
pate in international standardization committees, 
improving existing standards to ensure GPIB 
instrumentation systems are easier to build. 


Instrument Controller 


The instrument controller is the central ele- 
ment in a GPIB instrumentation system. The test 
program covering instrument control, data proc- 
essing/analysis and display will, in most cases, 
be developed and executed on the controller. 

Philips and Fluke offer a number of software 
packages to ease programming of instruments, 
data processing/analysis and data presentation 
on screen for their dedicated and PC-based 
instrument controllers. 


Dedicated Instrument Controller 


The dedicated instrument controller is an in- 
dustrial instrument controller specially designed 
to control the GPIB bus. Dedicated controllers 
can extract maximum performance on the bus 
and are typically used for large scale GPIB 
applications. Program execution speed and re- 
liability are the key elements for a dedicated 
controller. Philips and Fluke offer the 1722A In- 
strument Controller for medium to large scale 
GPIB applications. The touch-screen, display, 
processing power and wide range of software 
and hardware make the 1722A suitable for in- 
dustrial applications. For more information, see 
page 365. 


PC-based Controllers 


The PC, with its excellent price/performance 
ratio, and wide range of software and hardware 
options, is now very popular as a GPIB instru- 


*The terms GPIB and IEEE-488 may be used 
interchangeably throughout this catalog. 


ment controller for small to medium-sized appli- 
cations. Philips and Fluke offer GPIB interfaces 
for the PC/XT and AT (PM 2201, page 379) and 
PS/2 (PM 2202, page 379). Software is provided 
to ease programming, such as the PM 2240 
TestTeam (page 374) and PM 2230 Series of In- 
strument Drivers (page 376); and the PM 2260 
Oscilloscope Signal Processing Package (page 
377) extends the measurement capabilities of 
Philips DSOs with extensive waveform analy- 
sis, display and storage functions on the PC. 


Switching and I/O 


Philips and Fluke offer 2 types of GPIB con- 
trolled switching and I/O systems: System 21, a 
modular switching and I/O system for small to 
medium-sized GPIB systems (page 380); and 
the 2205A Switch Controller/Scanner (page 392) 
tailored for applications in production testing, 
process monitoring, process automation, cali- 
bration etc. 

Between them, System 21 ‘and the 2205A 
cover virtually any switching applications in GPIB 
instrumentation systems. 


GPIB-controller 


Bee 


The Main building blocks of a GPIB system are: 

¢ Instruments 

«Switches to connect the instruments to the device 
under test 

*A GPIB controller for controlling the system and 
processing and displaying the measured data 


1989 Fluke and Philips Catalog 


GPIB/IEEE-488 Instrumentation Systems 


The 1722A represents the evolution of a con- 
cept pioneered and introduced by Fluke in 1979 
— the concept of using a touchscreen as the 
primary interface between an operator and a 
high-performance instrument controller. Few 
things could be more user-friendly. And _ it 
allowed the keyboard to be treated as a program- 
ming tool, usually unplugged and removed from 
an operating instrumentation system. Rack 
mounting was simple. 

Fluke’s first instrument controller was the 
1720A. The 1722A has improved capabilities. 
But, because we are committed to maintaining 
the highest possible level of software compati- 
bility consistent with evolutionary improvements, 
the 1722A runs programs that were developed 
for even the first 1720As delivered. As we 


1722A With Keyboard 


continue to develop microcomputer products at 
Fluke, the software investments made by 
our customers remain a foremost design 
consideration.* 


High Performance Microcomputer 


The 1722A is a microcomputer designed for 
control of automated instrument systems in the 
laboratory, the plant, or the factory and for infor- 
mation management systems. 

The 1722A is an entirely new design internal- 
ly. The high speed 16-bit microprocessor uses a 
24 MHz clock to achieve an instruction cycle rate 
of 6 MHz. High-speed floating point arithmetic 


* The 1722A has been incorporated into a number of 
Fluke calibration systems. See pages 212 through 
226. 


1722A 


«ap 


IEEE-488 


processing is implemented through extensions 
o the microprocessor instruction set. A separate 
display processor, with high speed vector gen- 
erator and graphics memory work space, 
functions as an independent graphics display 
terminal for the central processor. 

When powered on, the 1722A looks to its 
internal floppy disk (or to optional non-volatile 
RAM) for operating software. Updating to newer 
software is a simple matter of inserting a disk and 
restarting. You are not tied to permanently- 
installed ROMs. Yet the 1722A is easily set up to 
automatically start running your application. After 
loading operating software, it looks for a start-up 
command file. The file is treated as keyboard 
inputs, instructing the controller to perform any 
task sequence. If software is stored in optional 
non-volatile RAM memory, you never need to 
bring a disk near it. 

RAM memory in the 1722A can be partially 
allocated as a file-structured electronic disk, 
for high speed task overlays and large, fast- 
access virtual data arrays. Software develop- 
ment tools make the task of writing programs 
more efficient through such features as wildcard 
file identification, utility command files, and recall 
of previously typed commands. 

The 1722A includes five slots for additional 
memory and interface options. The standard 
136K RAM memory is internally expandable to 
over 3.0 megabytes. The 400K-byte internal 
floppy disk drive capacity can be expanded 
through the 1760A or 1761A Disk Drives to 2 
megabytes of on-line floppy disk file storage. 
The 1765B Series of Winchester disk drives 
provides 20M bytes of file storage, in two 
models. Non-volatile RAM options can be in- 
stalled for rugged, permanent file storage, 
especially suited for harsh environments. Up 
to 2.5M bytes of non-volatile memory, may be 
installed. 


Touchscreen Display System 


With its touchscreen display, the 1722A is 
particularly well suited for applications where 
semi-skilled personnel need to operate complex 
systems performing sophisticated tasks. The 
friendly graphics display takes the place of the 
often-intimidating keyboard, yet offers access to 
the software that keeps your system running. An 
operator is prompted one step at a time for 
information or decisions through informational 
displays, and responds by simply touching the 
screen. The predictability of procedures allows 
true trend analysis to be performed, pinpointing 
common failure modes or process impediments. 
Systems based on this concept are easily 
updated for new tasks. The cost and downtime of 
installing new switch or key labels is eliminated. 

Fluke’s experience producing the touch- 
screens goes back to 1979. It has proven to be 
a rugged, reliable component. 
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Touchscreen interactive display 


Characters Plus Graphics 


The graphics display capability of the 1722A is 
independent of its character display, and of the 
1722A central processor. With its own display 
processor, high speed vector generation hard- 
ware, and 64K graphics display memory, the 
1722A is a sophisticated tool in the hands of 
the creative system designer. The 64K display 
workspace is over three times the size of the 
640 by 224 pixel display window: 2048 pixels 
wide by 256 pixels high. You can use it to 
display data in strip chart form, and move the 
display across the window by touch commands. 
You can also use it to prepare up to three inde- 
pendent data screens available for instant dis- 
play. Once the graphics display is generated, a 
hard copy of the graphics plane can be printed 
under program control. 

The 1722A character display is an independ- 
ent function that can overlay graphics data dis- 
plays for labels, or be used alone for test and for 
programming. Because the graphics and char- 
acter displays can be independently enabled, 
screens can be prepared “off-line” and dis- 
played when ready. Numerous ANSI-compat- 
ible character attributes are available to add 
emphasis to portions of displays. Attributes 
such as inverse or underline can be pre-defined 
for display fields, or made a part of characters 
as they are sent to the screen. 

The 1722A includes an industry standard 
composite video output that will display what 
ever is on the 1722A screen on a video monitor. 
This can be useful for training presentations as 
well as for system requirements that include a 
remotely mounted display. 


Interfacing 


The 1722A includes an IEEE-488 bus inter- 
face port and an RS-232-C serial port. The IEEE- 
488 interface can control up to 14 instruments at 
transfer rates of up to 30K bytes per second. 
Powerful IEEE-488 commands are supported 
as apart of each 1722A programming language. 
The 1722A can be set up to function as a 
system controller or as an addressable device 
in a multiple-controller system. In either config- 
uration, the 1722A can pass control to another 
controller and take it back when offered. As 
system controller, the 1722A starts up as con- 
troller-in-charge and can use IFC (Interface Clear) 
to reset all bus devices. 


Three of the five expansion slots are available 
for additional interfaces: 

Option 17XXA-008 adds an additional IEEE- 
488 interface and an additional RS-232-C serial 
data port. The 1722A can accomodate up to four 
IEEE-488 ports. 

Option 17XXA-009 is a reconfigurable, dual 
serial port with its own buffer memory. It is supp- 
lied configured for RS-232-C with full modem 
compatibility. Each port can be easily reconfig- 
ured for a 20 milliamp current loop, or for RS-422 
balanced lines. Up to three -009s may be in- 
stalled for a total system of seven serial ports. 

Option 17XXA-002 (Parallel Interface) gives 
you two independent 16-bit parallel I/O ports 
that can function as independent lines, 8-bit 
bytes, or 16 or 32-bit words. Line protocol is 
available (but not required), and the sense of the 
data can be reconfigured to either High true or 
Low true. A maximum of three modules may be 
installed for a total of six 16-bit ports. 


Options & Peripherals 


RAM Memory Expansion Modules 
(-006, -007, -016, -017) 

Internal program and data space may be ex- 
panded to over 3M bytes with RAM expansion 
options. Memory may be added in the following 
increments: 

17XXA-006 256K bytes 

17XXA-007 512K bytes 

17XXA-016 1M bytes 

17XXA-017 2M bytes 

Application programs can assign any part of 
this memoryto function as an “Electronic Disk.” 
Programs and data may be loaded to this E-Disk, 
allowing faster transfer rates and no disk wear. 


Non-volatile RAM Options 
(-018, -019, -020) 

These options provide either 256K bytes 
(-018) or 512K bytes (-019) or 1M bytes (-020) 
of file-structured, non-volatile RAM memory. 
Transfer rates are comparable to RAM -- over 
1M bytes per second. Up to 5M bytes non- 
volatile RAM may be installed in the 1722A. 

Non-volatile RAM is solid-state medium which 
is immune to pollution and vibration, making it 
ideal for harsh environments where floppy disk 
operation is not practical. Non-volatile RAM is 
battery backed up for up to five years to retain its 
file contents through a power loss. Since non- 
volatile RAM has a much greater tolerance to 
temperature extremes than other media, the 
1722A can operate from 0°C to 40°C when non- 
volatile RAM is the primary file storage medium. 
Non-volatile RAM provides a write protection 
switch to protect its file contents. 


Internal Winchester Disk Drive 

John Fluke Mfg. will be introducing an internal 
winchester disk drive for the 1722A in April 1989. 
For further information please contact your local 
Fluke Sales Eingineer or Representative. 


External Floppy Disk Drive Systems 
(1760A and 1761A) 


The Fluke 1760A Disk Drive and 1761A Dual 
Disk Drive each provide high capacity floppy 
disk file storage. The 1760A and 1761A use 
double-density dual-head disk drives. The full 
on-line capacity is 400K bytes for the 1760A, and 
800K bytes for the 1761A, including a file direc- 
tory for each floppy disk. They interface to the 
1722A via the IEEE-488 port. Both systems are 
rack mountable and easy to install and use. 
Transfer rate is 22K bytes per second. Up to two 
1761As can be accommodated, for a total of 2M 
bytes of on-line floppy disk file space. 


External Winchester Disk Drive 


The 1765B Series of Winchester disk drives 
provides high-capacity hard disk file storage for 
the 1722A Instrument Controller: 

1765B/20 20M byte Winchester Disk Drive 

1765B/20M Multi-User 20M byte Winchester 

Disk Drive 

Both models provide for easy connection to the 
1722A Instrument Controller through a standard 
IEEE-488 interface, and are rack-mountable, 
using the optional rack-mount kit. More informa- 
tion is available in the following “Disk Drive” 
section. 


Floating Point Math Coprocessor 


John Fluke Mfg. will be introducing a floating 
point math coprocessor for the 1722A in April 
1989. For further information please contact 
your local Fluke Sales Engineer or Representa- 
tive. 


Software 


For information regarding 1722A Software, 
see the following “Software” section. 


Module-Level Diagnostics 


The 1722A is a modular design with diagnos- 
tic software that allows semi-skilled operators to 
identify failures to the module level. Spare- 
module kits are available for the most time- 
critical applications. Fluke also maintains an 
inventory of 1722A modules that may be shipped 
within hours in most cases, and which can be 
exchanged for a defective module for a nominal 
charge. Contact your Fluke Technical Service 
Center for more information. 


Manuals That Make the Task Easy 


Experience will tell you that the major invest- 
ment in an automated instrument system is not 
in the hardware, but in system integration and 
the development of application software to run 
it. The quality of documentation is a key consid- 
eration. You will find that 1722A manuals are 
among the most readable, consistent, and sen- 
sible software documentation available any- 
where. Ask your Fluke Sales Engineer or Repre- 
sentative to let you evaluate the 1722A through 
its manuals. You will be pleasantly surprised. 
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OEM Sales 1722A in Your Products 


The 1722A is used as a component part of 
many products manufactured by companies 
other than Fluke. Custom packaging and match- 
ing paint colors are routinely negotiated. Fluke 
offers the discounts, policies, and worldwide 
support to make it work, too. If you are designing 
a product that would be more competitive with a 
touchscreen and a high performance micro- 
computer system, call your Fluke Sales Engi- 
neer or Representative for more information. 


Specifications 


Temperature: 10°C to 40°C with floppy disk, 
operating; O°C to 40°C without floppy disk, 
operating. 10°C to 52°C with floppy disk, non- 
operating; -20°C to 60°C without floppy disk, 
non-operating 

Relative Humidity: 20% to 80% non-con- 
densing, operating; 8% to 90% non-condensing, 
with floppy disk, non-operating or 5% to 95%, 
non-condensing, without floppy disk, non- 
operating 

EMI and RFI Emissions: Tested to FCC Part 
15, Subpart J, Class B; VDE 0871, Class B; 
CISPR 11-1975 

Power: 90V to 132V ac or 180V to 264V ac, 47 
Hz to 440 Hz. 175W maximum 

Size: 13 cm H x 43 cm W x 55 cm L (5.25 in x 
17 in x 21.5 in) plus feet 

Weight: 14.5 kg (34 Ib). Keyboard 1.4 kg (3 Ib) 
Included: Y1700 Keyboard, power cord, BASIC 
system disk, diagnostic disk, “Getting Started” 
manual and disk, System Guide manual, 
Operator’s manual, BASIC Programming Man- 
ual, and a pad of 50 display worksheets 


Ordering Information 


Model January 1989 Prices 


1722A Instrument Controller .................. $6990 
1722A-1 Instrument Controller 


W/OLK OY DO AIC eeceeectenee eee cee nae antes 6790 
Options (for 1722A & 1722A-01)* 
-002 Dual 16 Bit Parallel Interface ......... 990 
-006 256K-Byte RAM Expansion ........... 1000 
-007 512K-Byte RAM Expansion ........... 1400 
-008 IEEE-488/RS-232 Interface ........... 850 
-009 Dual Serial Interface ........... 990 
-016 1M-Byte RAM Memory Expansion 1800 
-017 2M-Byte RAM Memory Expansion 3200 
-018 256K-Byte Non-Volatile RAM ........ 1700 
-019 512K-Byte Non-Volatile RAM ........ 2700 
-020 1M - Byte Non-Volatile Ram .......... 3700 


Language Systems (See page 368) 


-200U System S/ W Update................... 150 
-201 Assembly Language 

Development System ..............:0:ccce 1495 
-202 FORTRAN Development 

SVStO Ml sree eet seet or cecassoe erere re eee 1495 
-203 Compiled BASIC 

Development System ..................:.e 490 
-205 Extended BASIC 

Development System .............-ceseeees 490 


-912 Non-ANSI C Development System 1995 
-913 Non-ANSI C Compiler ................... 1495 


Software Options (Also see page 368) 


-900 Software Binder .................ceeeeeees 30 
"901 GaDD Ysera ee nee eee ee 195 
-902 Touchscreen Toolbox ................65 295 
-903 Compiled MenuBASIC ................... 295 
-905 Extended MenuBASIC ................... 295 
=GO 7ailiietS OOM ta Cave eeene tear carer seen 450 
$1703 Compiled MenuBASIC 

Development Package ..................0005 1900 
$1705 Extended MenuBASIC 

Development Package ................000008 1900 


Peripherals 
1020 Touch Control Screen 


(includes a desk-top enclosure) ......... 1820 
1021 Touch Control Screen .............00 1695 
1760A 400K Byte Disk Drive ................. 1950 
1761A 800K Byte Dual Disk Drive ......... 2950 
1765B/20 20M Byte Winchester 

DISK: DriVGnemme: ccces seco tee comes 3295 
1765B/20M Multi-User 20M Byte 

Winchester Disk Drive ..................0+ onreq 
1780A InfoTouch® Display ............... 2150 
Accessories (Also see page 485) 

Y1700 Programmer's Keyboard ............ 395 
Y1702 2m RS-232-C Null Modem 

Cable nein an ean Aas ecicawteankaaenene 125 
Y1703 4m RS-232-C Null Modem 

Cable kas Patera: ote teseacuenes Mesvncte teste sed 150 
Y1704 Circuit Board Extender ............... 200 
Y1705 0.3m RS-232-C Null Modem 

Cable career circu: motes oie ses 75 
Y1706 Double-Sided Blank Disks 

(Packageyot TO) Rae fete. eecteccae te 60 
Y1707 2m RS-232-C Interface Cable .... 125 
Y1708 10m RS-232-C Interface Cable.. 150 
Y1709 2m Printer Cable.....................6: 25 
Y1790 Rack Mount kit w/24" Slides ...... 195 


Y1795 Carrying Handle for portability .... 48 
Y8021 1m Interface Cable 


TOIEEE-4OCr DUS perertres tensa eters 130 
Y8022 2m Interface Cable 

[Om EEE-4OCrOUS ee tee een ere eee 145 
Y8023 4m Interface Cable 

HON (PENS Ze Yeh OYUIS) sen cosacaseccodonanonda siete 155 


Service & Support 


Warranty 
One-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 


Extended Warranty 
SGt-1722AqRepaltgeeece aeceoee-stcee 
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1700 Series Software 


The power of any computer system lies in the 
software that is supported with the system. The 
1722A Instrument Controller and 1752A Data 
Acquisition System support a variety of soft ware 
development systems, utilities and applications 
packages. Each package is designed to help the 
programmer develop software to fit the system 
to his particular application. Fluke also offers 
training and consulting services to help get your 
system up and running in the shortest possible 
time. 


System Software 

File Utility Program 
SET : 
Alias File 
Command Files 
-TCOPY 

EDIT 

SHELL 


Fluke’s FDOS operating system combines the 
best features of both benchtop computers and 
minicomputers. Like a benchtop unit, the user 
can power-up the system and immediately begin 
programming in BASIC. No further knowledge of 
the operating system is required. For the ad- 
vanced programmer, powerful utilities allow the 
user to perform complex functions with a mini- 
mum of keystrokes. Features include: 


File Utility Program — Simplifies management 
of file structured devices such as the floppy disk, 
orbubble memory. Its concise, simple commands 
allow the user to transfer the con tents of files 
or whole disks with a single command. Other 
features include wildcards, interactive com- 
mands, and file protection. 


SET — Allows software set-up of serial port 
communications parameters, including baud rate, 
timeouts, and XON/XOFF handshaking. 


Alias File — Allows the user to define his own 
commands for the system. 


Command Files — Allows the user to define 
command sequences for the system. Flexible 
features allow the user to develop interactive 
sequences which can interface with the opera- 
tor through either the keyboard or the 
touchscreen. Command files may also be used 
to automate the controller's start-up sequence. 


FCOPY — The touch copy utility allows the user 
to perform file management through the touch- 
screen. It allows copying of files by name, date 
of creation, etc. 


EDIT — The system editor is a powerful screen 
editor, with capabilities for searching, replac ing, 
and cut-and-paste. 


SHELL — The user may set the default console 
program with the SET SHELL command. This 
allows the programmer to design asystem where 
his application program is the only software that 
the operator can see. 

Other utilities allow the user to configure the 
operating system, check compatibility between 
various versions of software, and set the time 
and date through the touchscreen. 


nguage systems 


BASIC 


The 1700 Series supports three BASIC pack- 
ages. Compiled BASIC and Extended BASIC 
are available as options. Each package provides 
the programmer with the development tools 
necessary to take on the task of developing 
industrial control systems. 


Compiled BASIC 


The 17XXA-203 Compiled BASIC Option pro- 
vides greater flexibility and speed while main- 
taining the ability to compile Fluke Interpreted 
BASIC. Programs can be run three to five times 
faster with Compiled BASIC than with Fluke 
Interpreted BASIC, while using less memory. 
Compiled BASIC includes the capability of link- 
ing subroutines in FORTRAN or Assembly 
Language. 

Compiled BASIC permits large multiple-line 
statements, and long descriptive variable names. 
It also permits labels to be used in place of line 
numbers for branch targets while leaving the use 
of line numbers optional. Compiled BASIC sub- 
routines exchange parameters, and use local 
variables and common variables for true modu- 
larity. This freedom of format allows BASIC 
programs to be written in a readable, structured 
form. Multiple-line statements can be especially 
useful, for example, when a program requires 
many lines following an IF state ment. Key fea- 
tures include: 

* Program execution 3 to 5 times faster 

® True subroutines with local variables 

° Use of program overlays for large programs 

° Three dimensional arrays 

* Alphanumeric labels for lines and/or state- 
ments 

® Long variable names 

* Continuation lines — up to 200 lines per line 
number 

® Powerful screen editor 


Extended BASIC 


The 17XXA-205 Extended BASIC Option pro- 
vides a compiler that allows the 1722A program- 
mer to easily develop large BASIC programs 
without having to use a complex overlay struc- 
ture that can be required when using Fluke 
Compiled BASIC. (Program space can be over 
two megabytes.) The statements and syntax are 
the same as those found in our Compiled BASIC. 
Key features include all those mentioned for 
Compiled BASIC except execution speed is only 
twice as fast as Fluke Interpreted BASIC, while 
eliminating complex program overlays. 


Comparison of Fluke BASIC Offerings 
Interp’d 


Compiled | Extended 
BASIC BASIC ST 


28K bytes |35K 35K bytes | 35K bytes |>2M >2M bytes | 
Execution aa 3-5 
Ratio (appx) ‘ 

E 


sion Method 


Immediate Mode 
Commands 


3-D Arrays 


Continuation 
Lines 


Long Variable/ 

Statement Names 
Subroutines P= 
Program 

Libraries 


Option To Omit 
| Numbers 


4 
= 
= 
i>) 


Input Line State- 
ment Capacity 
Import/Export 
Statements 
(Global Variables) 
Step Mode 
Debugging 


FORTRAN 


The Fluke 17XXA-202 offers a complete sys- 
tem for development of FORTRAN programs or 
subroutines with performance rivaling many 
minicomputers. Fluke FORTRAN makes it easy 
to use the features of the 1700 Series. Libraries 
provide routines for numeric and text manipula- 
tion, touchscreen and graphics support, and 
communications, including GPIB/IEEE-488"*. 
Fluke FORTRAN can also interact with the 
operating system to provide functions such as 
file management andinteraction with the system's 
command line interpreter. 


* The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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Typical Statement Execution Times 


Basic |COTPHET EG 
Basic [FORTRAN 


Math Functions Execution Time, msec* 


Control Statements 


0.004 


0.110 
0.036 


0.076 


0.121 
0.142 


(integer counter) 0.189 
IF-THEN 0.622 
GOSUB/RETURN | 0.254 


“Data may vary depending on application 


Assembler 


The 17XXA-201 allows the programmer to 
develop high speed or specialized routines in 
assembly language. The package includes a 
structured preprocessor which allows the use of 
high level constructs for program flow control. 


Using Macrostore*, double- and single- preci- 
sion floating point arithmetic instructions be- 
come part of the language, simplifying code 
development. Also provided is the Hex Debug- 
ging Tool (HDT), with disassembly capability to 
speed program development. 


C 


The 17XXA Non-ANSI C Development System 
supports features such as user defined data 
structures, full complement of math functions, bit 
fields, string manipulation and Whitesmith I/O. 
For real-time and instrument control applica- 
tions, the system supports a full complement of 
interrupt processing structures, IEEE-488 1|/O 
commands, and a complete interface to the 
FDOS operating system. 

This package requires the 17XXA-201 Assem- 
bly Language Development System. Due to this, 
the package is available two ways; as the 17XXA- 
913 Non-ANSI C Compiler or as the 17XXA-912 
C Development System, which includes both the 
17XXA Non-ANSI C Compiler and the 17XXA 
Assembly Language Development System. 


FlexSys Test Software (ATLAS) 


To speed development and reduce software 
maintenance costs of test systems, the ATLAS 
language is available for the 1722A. More infor- 
mation is available in the following FlexSys 
section. 


1700 Series 


Linkers and Library Management 
Linking and Library Management = 
utilities are provided standard with 
the following software packages: 


Development System 


: ™XXA-202 FORTRAN Development 


__ System _ 

_17XXA-203 Compiled BASIC 
Development System 
_17XXA-205 Extended BASIC 
. Development System — 


Fluke’s Linking programs allow the user to 
modularize his program, by compiling routines 
one at atime, and then linking the final software 
package. This simplifies the management of 
projects requiring multiple software engineers. 
Support for overlays is offered through the Link- 
age Editor. The Library Manager may be used to 
build libraries of user defined routines. 
*Macrostore is a trademark of Texas Instruments 

Incorporated. 


Selection Guide — Language Systems 


BASIC 


Interpreted 
Compiled 


28K bytes '! 
17XXA-203 | 35K bytes ' 


Extended 17XXA-205 |to 3M bytes 


"Can be increased using overlays or chaining 
* Recommended hardware 
’ Advanced Support available through Touchscreen 


to 3M bytes 
to 3M bytes 


to 3M bytes 


FORTRAN 17XXA-203 | 64K bytes ' | to 3M bytes 


Non-ANSI C 17XXA-912 | 64K bytes! | to 3M bytes 


Touch- 
screen 
Support 


IEEE-488 


Support Comments 


Complete 
Complete 


Structured BASIC 


Complete Structured BASIC 


Hex Debugging 
Tool Provided 


Compilation Real- 
speed Time Hardware 
(stmts/min) | Interrupts 


17XXA-016 
1M byte RAM 2 

17XXA-016 
1M byte RAM 2 


Whitesmith C 1/O 
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Gabby 


The Gabby Terminal Emulation Program 
(17XXA-901) isacommunications program which 
provides a simple method of transferring 1700 
Series files to and from almost any host com- 
puter. Gabby emulates a terminal attached to 
the host computer and also allows uploading 
and downloading of files between the 1700 Series 
and the host computer. With Gabby, all com- 
mands are accessed through the touchscreen, 
relieving the user from the task of learning cryptic 
command sequences. Gabby includes three 

- appendices showing step by step instructions for 
use with the UNIX*, RSTS*,and VAX/VMS". 


370 


Touchscreen Toolbox 


Fluke’s expertise in developing human inter- 
faces using the touchscreen is made available 
to the programmer through the 17XXA-902 
Touchscreen Toolbox package. The package 
cuts the time required to develop a menu based 
system, while ensuring that the resulting menus 
will be simple for the operator to use. The pack- 
age also includes calculator-style and alphanu- 
meric keypads to simplify the tasks of entering 
data such as process control parameters, opera- 
tor identification, or serial numbers. 


MenuBASIC 


MenuBASIC is a tool designed to simplify the 
task of developing programs for the 1700 Series. 
It provides access to a powerful BASIC lan- 
guage, complete with advanced structures such 
as CASE statements and true subroutines, and 
features designed to simplify systems develop- 
ment such as full IEEE-488 support and multi- 
level interrupt structure. MenuBASIC also fea- 
tures a powerful editor which can search, search 
and replace, and merge programs interactively. 

MenuBASIC makes these and other features 
easy to use by allowing the programmer to select 
actions from a menu presented on the screen. 
Memorizing the commands is not required, since 
they are displayed on the screen as part of the 
menu. This makes learning how to use MenuBA- 
SIC a simple task, as well as allowing single key 
commands to perform functions which require 
long command strings on most systems. 

MenuBASIC is also available as Development 
Packages which provide everything you need to 
meet MenuBASIC software and memory re- 
quirements. Both include MenuBASIC software, 
a manual, a 512K-Byte Memory Expansion 
Module, and a Compiled or Extended BASIC 
language package. 

MenuBASIC features include: 


° BASIC Language: 
Full IEEE-488 Support 
Multiple-Level Interrupt Structure 
Virtual Arrays 
Line Numbers Optional 
True Subroutines with Local Variables 
Long Variable Names 
Advanced Control Structures (IF-THEN, 
WHILE, CASE, etc.) 


° Program Development: 
Interactive Environment 
Advance Editor with Search Replace Cut and 
Paste 
Interactive File Merging 
Simplified, Single Key Commands 


° System: 
Ability to link other MenuBASIC, FORTRAN 
or Assembly Modules 
Full File Control (Copy, Delete, etc.) 
Complete Serial Port Control (Baud Rate, 
Parity, etc.) 


MenuBASIC Options 


17XXA-903 Compiled MenuBASIC:Compiled 
MenuBASIC software & manual. 


Extended MenuBASIC:Extended 
MenuBASIC software & manual. 


Compiled MenuBASIC Develop- 
ment Package: Software and 
manual for Compiled Menu- 
BASIC (17XXA-903); Compiled 
BASIC Language (17XXA-208) 
and 512K-byte Memory 

_ Expansion Module (17XXA-007). 


Extended MenuBASIC Develop- 
ment Package: Software and 
manual for Extended Menu- 
BASIC (17XXA-905); Extended 
BASIC Language (17XXA-205) 
and 512K-byte Memory 
Expansion Module (17XXA-007). 


TransPort—>PC 


TransPort—>PC is a communications soft- 
ware program for the 1700 Series. Trans- 
Port—>PC provides a simple method for trans- 


17XXA-905 


$1703 


$1705 


‘lating any ASCII text file from a disk configured 


by the Fluke Floppy Disk Operating System 
(FDOS) into a format acceptable to the IBM PC, 
IBM XT, or other highly-compatible microcom- 
puter. 

TransPort—>PC allows you to combine the 
computing and controlling power of the versatile, 
high-speed 1722A and 1752A with the flexibility 
and resources of data manipulation programs 
available for the personal computer. 

The export utility provided with Trans- 
Port—>PC allows you to transfer numeric virtual 
arrays from the 1700 Series to the personal 
computer. Programs such as Lotus 1-2-3® can 
be used to display the file in spreadsheet form or 
as a bar, stacked-bar, pie, line or XY graph. 
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selection Guide — Application Software 


17XXA-901 G 


17XXA-902 


17XXA-903 


Gabby 
VMS 


Touchscreen 
Toolbox 


MenuBASIC 


TransPort-->PC 


1’ Required hardware 
2 Recommended hardware 
$1703 and S1705 Packages include 17XXA-007 
512K byte RAM Expansion and all required software 


Ordering Information 


Language Systems 


17XXA-201 Assembly Language » 
Development System... $1495 
17XXA-202 FORTRAN Development 
RU SHOET ree tected. cots ces cuencndacesetes 
17XXA-203 Compiled BASIC 
Development System... 490 
17XXA-205 Extended BASIC 


17XXA-907 


Development System ..............cceeee 490 
17XXA-912 Non-ANSI C 

Development System............:ccseeeee 1995 
17XXA-913 Non-ANSI C Compiler ........ 1495 


Package Name | ttemNumber | Features, 


Communication between 1722A/1752A and 
Host Computer 
Terminal Emulation 

File Upload/Download 

Slmple Touchscreen Menu Interface 
Documentation for use with: 
UNIX 4.1, 4.2 BSD 

RSTS/RSX-11 


¢ Simplifies development of menu-based systems 
¢ Provides numeric and alphanumeric keypads 

° Cuts programming time from days to minutes 

¢ Provides ergonomic menu design 

¢ Frees graphics plane for other uses 


Supports Compiled BASIC 


¢ Interactive Program Development Environment 

¢ Integrated Menu Based System 

¢ Advanced Editor 

¢ Automatic, Fast Compilation and Linking 

e File/Memory Management 

Allows transfers of data disks from 1722A/1752A 
to IBM-PC, IBM-XT or highly-compatible 
microcomputer 

¢ Transfer of numerical 1722A/1752A data files 

into LOTUS 1-2-3 or dBase III formats 


or S1703 ° (see Selection Guide for Language Systems) 17XX-007 512 byte RAM or 
17XXA-905 ° Supports Extended BASIC Expansion ' 17XXA-205 Extended BASIC 
or S1705° (see Selection Guide for Language Systems) 17XXA-016 1M byte RAM 


*UNIX is a trademark of AT & T Bell Laboratories 
*“RSTS, RSX-11, and VMS are trademarks of Digital 
Equipment Corporation 


Application Software 


17XXA-900 Binder .........0.. cece eeeceeeeeeee $30 
T7RKXA-SOT GADD er eee erent ne 195 
17XXA-902 Touchscreen Toolbox ......... 295 
17XXA-903 Compiled MenuBASIC......... 295 
17XXA-905 Extended MenuBASIC......... 295 
17XXA-907 TransPort—>PC ................. 450 
$1703 Compiled MenuBASIC 

Development Package .............:::cee 1900 
$1705 Extended MenuBASIC 

Development Package ...........:cceee 1900 


Required Hardware Required Software 


1722A with graphics print 

capability (all units shipped 
after February 1,1985) 

or all 1752As 


1722A/1752A 


1722A/1752A 


Expansion @ 


1722A/1752A 
IBM-PC, PC/XT or highly- 
compatible microcomputer 
with 2 floppy drives, or 1 floppy 
and Winchester, 256K bytes RAM 


Cable to Host Computer 


17XXA-203 Compilied BASIC 
or 
17XX-205 Extended BASIC 


17XX-203 Compiled BASIC 


IBM is a trademark of International Business 
Machines, Inc. 

LOTUS and 1-2-3 are trademarks of Lotus 
Development Corporation 

dBase III is a trademark of Ashton-Tate Corporation 
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1760A & 1761A 


1761A & 1761A 
‘Compatible with IEEE-48 
‘Software supported for Fh 
400K bytes of on-line c 
800K bytes of on-line 
: Low EMI and RF 

Rack mountable 
“Automatic self-test 
Double-density, doubl 


The Fluke 1760A Disk Drive and 1761A Dual 
Disk Drive each provide high capacity floppy disk 
file storage for IEEE-488 bus systems. Rack 
mountable and supported with software for 1700 
Series Instrument Controllers, you will find them 
easy to install and use. Installation is a matter of 
mounting and connecting the IEEE-488 bus 
cable. When used with a Fluke 1722A Instru- 
ment Controller or the 1752A Data Acquisition 
System, you will not need to be concerned with 
events and protocol on the IEEE-488 bus: avail- 
able software for the Controllers allows either 
disk drive to be treated by application programs 
as if it were simply an additional drive installed in 
the controller. 

Support software available for the 1722A 
Instrument Controller and 1752A Data Acqui- 
sition System is provided with the controller. 


172 A and 175 Aln 
(POOR) 


Specifications 


Technical Specifications 


Access Time: 505 ms, average 

Transfer Rate: 50K bytes per second, burst; 
12K bytes per second, average, with typical 
sector interleave 

On-Line Capacity: 400K bytes with 1760A, 
800K bytes with 1761A 

Track Density: 48 tracks per inch 

Speed: 300 revolutions per minute 

Recording Format: 512 bytes per sector, 10 
sectors per track, and 40 tracks per side (80 
total). Double-density encoding 

Disk: Fluke-qualified industry-standard 5.25 inch, 
certified double-density, 40 tracks, both sides 
Disk Life: More than 3 x 106 revolutions with 
head contact, per track 

Error Rates: 1 bit per 109, recoverable; 1 bit per 
1012, non-recoverable 


General Specifications 


Signal Emissions: FCC Part 15, Subpart J, 
Class A; VDE 0871, Class B; CISPR 11-1975 
Temperature: 10°C to 40°C, operating; -10°C to 
60°C, non-operating 

Relative Humidity: 20% to 90% from 10°C to 
30°C, 20% to 80% from 30°C to 40°C, operat ing; 
5% to 95%, non-operating 

Power: 90V to 110V ac, 108V to 132V ac, 198V 
to 242V ac, or 216V to 264V ac, selectable, 47 to 
63 Hz. 55W for 1760A, operating; 7OW for 1761A, 
operating 

Size: 13.3 cm H x 43.2 cm W x 39.6 cm D (5.25 
in x 17.0 in x 15.6 in), both models 

Weight: 1760A is 7.7 kg (17 lb), 1761A is 9.1 kg 
(20 Ib) 


Ordering Information 


Models January 1989 prices 


1760A Disk Drive System ......... eee $1950 
1761A Dual Disk Drive System ............. 


Accessories (Also see page 485) 


Y1706 Double-Sided Blank Disks 
(PKG... OF 1.0)! ic. no .nconenene ananeseeee ane 60 


Y1790 Rack Mount Kit w/24" Slides ...... "195 
Y1794 Rack Mount Kit w/18" Slides ...... 175 
Y8021 1m IEEE-488 Cable ................... 130 
Y8022 2m IEEE-488 Cable ................... 145 
Y8023 4m IEEE-488 Cable ................... 155 


Service & Support 


Warranty 

One-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 


Extended Warranty 
$C1-1760A Repair (w/calibration) ......... 
SC1-1761A Repair (w/calibration)......... 
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4 0} 


The 1765B Series of Winchester disk drives 
provides high-capacity hard disk file storage for 
the Fluke 1722A Instrument Controller and 1752A 
Data Acquisition System. Both models provide 
for easy connection to the Controller or Data 
- Acquisition System through a standard IEEE- 
488 interface. Both models are also rack-mount- 
able. The 1765B Series is supplied to Fluke by a 
major disk drive subsystem manufacturer. 

When used with a Fluke 1722A or 1752A, 
accommodating the 1765B Series is a snap. 
After connecting the 1765B to an IEEE-488 port 
of the controller or data acquisition system, you 
will have 20 megabytes of on-line storage. 

When used with a Fluke 1722A Instrument 
Controller or 1752A Data Acquisition System, 
you will not need to be concerned with com- 
mands to the drive over the IEEE-488 bus. The 
system software created by the FDOS system 
generation program allows the Winchester drive 
to be treated by applications programs as if it 
were simply an additional drive installed within 
the mainframe. 


Capacity Storage/ 
M User 


Bytes 


5 + 5 Shared 


“At least one 1722A or 1752A connected to the 1765B/ 
20M must be located within 4m of the drive. 


1765B/20 


1765B/20 20M-Byte Winchester 
Disk Drive 


The Fluke model 1765B/20 is divided into eight 
logical devices of 2.5M bytes each. These logi- 
cal devices are addressed as WDO: through 
WD7:. 


1765B/20M Multi-User 20M-Byte 
Winchester Disk Drive 


The 1765B/20M is a multi-user version of the 
1765B/20. It has the capability of supporting up 
to three 1722As or 1752As. Each user has 
access to 5M bytes of Winchester disk storage. 
The other 5M is shared among all of the users 
connected to the system. The shared space can 
be used to transfer files between controllers, or 
to store files which are needed by more than one 
user connected to the system. 1722As or 1752As 
connected to the 1765B/20M can be located up 
to 20m away from the drive (one controller or 
data acquisition system must be located within 
4m of the 1765B/20M). 


1765B/20 


Specifications 


Maximum Sustained Transfer Rate: 30K bytes/ 
second 

On-line Capacity: 20M bytes divided into eight 
logical devices of 2.5M bytes each 

Track Density: 588 tracks per inch 

Rotational Speed: 3600 rpm 

Recording Format: 256 bytes per sector, 34 
sectors per track 

Error Rates: Head read errors — 1 per 1012 
reads 

Temperature: 10°C to 40°C, operating; 40°C to 
60°C, non-operating 

Humidity: 20% to 80%, operating; 5% to 95%, 
non-operating 

Shock: 10.0g 

Vibration: 0.5g 

Elevation: 0 to 4572m (0 to 15,000 ft), operat- 
ing; -304 to 15,240m (-1000 to 50,000 ft), non- 
operating 

Power: Selectable: 90 to 132V ac, 198 to 264V 
ac. 47 Hz-63 Hz. 1.1 amp @ 120V ac, 0.6 amp 
@ 240V ac 

Weight: 10.58 kg (23.5 Ib) 

Size: 107mm H x 394mm W x 446mm D (4.2 in 
H x 115.5 in W x 115.5 in D) 


Ordering Information — 


Models January 1989 prices 
1765B/20 20M-Byte 

Winchester Disk Drive .............:::c00ee $3295 
1765B/20M 20M Multi-User 

Winchester Disk Drive .............:...:000 on req 


Accessories (Also see page 485) 


Y1765B Rack Mount Kit ...............-. 
Y1765M 16m IEEE-488 Cable”............. on req 


*This IEEE cable only works with the 1765B/20M 


Service & Support 


Warranty 
One-year product warranty. See page 470 for 

further information on warranty terms and condi- 

tions. 

Extended Warranty 

$C1-1765B Repair (w/calibration) 
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PM 2240 


IEEE-488 


Fast, simple program generation for GPIB/IEEE-488 instrumentation systems. 2 
Easy to use, menu-oriented operation with pull-down menus and pop-up windows 
Extensive instrument library allows GPIB/IEEE-488 programming by selecting 


parameters on instrument panels 


a 


Built-in graphics and analysis functions for simple presentation of measurement data 
Powerful debugging tools for error-free programs 


Available for IBM PC's or PS/2 


PM 2240 TestTeam provides GPIB/IEEE-488* 
programmers with a complete, easy to use envi- 
ronment for the generation, interactive use and 
execution of application programs in 
QuickBASIC™ or C. It combines Fluke and Philips 
instrument libraries with the National Instruments 
Labwindows programming environment. 


Fast, Simple Program Generation 


The TestTeam programming environment 
greatly reduces programming time with its simple 
and powerful editor and large number of stan- 
dard functions and libraries. These facilities are 
readily available via pull-down menus and pop- 
up windows. A programmer can create a pro- 
gram in either QuickBASIC or C using the editor, 
and insert calls to graphics, analysis and instru- 
ment control functions by filling in function pan- 
els. An online context-sensitive help facility 
guides the novice through parameter entry in 
these panels. 


*The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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Complete Instrument Control 


In the instrument library, support is provided for 
numerous Philips and Fluke instruments in the 
form of specific instrument drivers. A program- 
mer controls an instrument by simply entering 
parameters in a function panel. The generated 
function call can be inserted in the application 
program, at the current location of the cursor, or 
executed immediately. The generated function 
call is clear and self-documenting, considerably 
reducing the time to interpret previously written 
programs. Instrument drivers include thorough 
error checking ensuring reliable measurement 
results. With so many ready made, complete 
instrument drivers, developers and users need 
no knowledge concerning GPIB protocols for the 
individual system instruments. 

As well as the Fluke and Philips instrument 
drivers, TestTeam includes a number of drivers 
for instruments from other suppliers. The user 


can also write his own drivers, or control the 
GPIB bus at bus level using the TestTeam 
commands. This allows tailoring of the applica- 
tion program with no loss of flexibility. 


oe 


call set.function (DMHi, VOLT.DC) 


The above function panel for a Philips or Fluke digital 
multimeter, here with the instrument identity DMM1, 
allows direct selection of the desired measuring functions. 
The function call(s) corresponding to the selected 
instruments functions are automatically generated by 
TestTeam and displayed under the function panel. 
These function calls can then be executed with the “Go!” 
command or be inserted in the application program at 
the present location of the cursor. 


Ready to Use Graphics and 
Analysis Libraries 


Libraries for graphical presentation and analy- 
sis of measurement data provide the program- 
mer with a number of standard functions. Draw- 
ing a graph, calculating a standard deviation is 
now simply a matter of filling in the blanks of a 
function panel. For more advanced analysis 
functions, like FFT, integration, differentiation, 
correlation, convolution, RMS and many more, 
there is the optional PM 2241 Advanced Analysis 
Package. 


Reduced Debugging Time 


As well as providing a clear and convenient 
environment for writing test prgrams, TestTfeam 
allows fast, effective program testing, with built- 
in facilities for syntax checking and interactive 
debugging. Sections of the program can be 
executed step by step or tested separately. 
Breakpoints can be inserted and program vari- 
ables can be examined and changed to speed 
debugging. 


Programming Environment 
Tailored for GPIB 


TestTeam offers three windows for program 
editing and testing. The program window offers 
a full-screen editor, which supports fast and 
efficient program modification. The interactive 
window permits the user to execute and debug a 
section of his application program, and the stan- 
dard Input/Output window provides an area for 
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input and output during execution of an applica- 
tion program. Any two of these windows can be 
displayed simultaneously. 

Programs created with TestTeam can not only 
be executed within the TestTeam environment, 
but can be saved as QuickBASIC or C files which 
can be compiled for execution in a different 
environment. The only option required is the 
instrument library for the selected programming 
language (PM 2231 for Microsoft C and 
PM 2233, for QuickBASIC see page 376). Asa 
new and simple to use tool for GPIB program de- 
velopment, TestTeam saves time and is the 
most cost effective solution. 


System Requirements 


IBM PC/XT/AT or compatible, or IBM PS/2 Model 

30 with MSDOS: 

* Minimum 640 kbytes of memory, a floppy and 
hard disk drive 

* IBMCGA, EGA or VGA, Hercules monochrome 
or compatible graphics adapters to execute 
graphics functions 

* Philips PM 2201/99 or National Instruments 
PC-IIA/PC-IIB GPIB interface cards (see page 
379) 

IBM PS/2 Model 50, 60, 80 with MSDOS: 

* Minimum 640 kbytes of memory, a floppy and 
hard disk drive 

* Philips PM 2202/99 or National Instruments 
MC-GPIB interface cards (see page 379) 


Ordering Information 


Models January 1989 prices 


PM 2240/001 TestTeam .............eeeeeceeeeee $925 
PM 2201/99 GPIB interface for PC ........ 399 
PM 2202/99 GPIB interface for PS/2 ..... 499 
Options 
PM 2241/001 TestTeam Advanced 

Analysis Library (optional) .................. $995 


Note: The above configurations meet North American 
power requirements. For other power options, see 
page 491. 


The following are registered trademarks: 
Labwindow: National Instruments 

PC/XT/AT, PS/2: IBM Corporation 

Hercules: Hercules Computer Technology Inc. 
Microsoft, MS-DOS, QuickBASIC: Microsoft 
Corporation 


Service & Support 


Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 
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PM 2230 Series 


«ap 


IEEE-488 


PM 2230 Series 


PM 2230 Series Instrument Drivers 
Automatic configuration utility for fast system con ig 
High level instrument commands ease programming and debugging _ 


Extensive built-in error checking and reporting 


Includes easy to use GPIB/IEEE-488 drivers : 
Support for BASICA/GWBASIC, QuickBASIC, es 5 


Available for IBM PC’s and PS/2 


GPIB/IEEE-488* system programming Is sim- 
plified by the Philips Instrument Drivers for the 
IBM PC. or PS/2 computers equipped with 
Philips GPIB interfaces (see page 362). These 
drivers cover a range of specific Fluke and Phil- 
ips GPIB instruments, including multimeters, fre- 
quency generators and synthesizers, digital 
storage oscilloscopes (DSOs), counters and 
switch units. Included in the instrument driver 
packages are GPIB procedures to program 
instruments not supported with specific drivers. 


Auto-Configuration Utility 


The auto-configuration utility automatically 
determines the GPIB system configuration, in- 
cluding instrument addresses and type, and 
assigns a user defined name to each instrument. 
After running this utility, the user can write his 
application program with the knowledge that the 
system is correctly configured. 


"Send the ge@enerator 
‘and 1 kHz and have 


XN 


Fast and Simple Development and 
Debugging of programs 

High-level instrument commands, which are just 
as simple as using the front panel of the instru- 
ment, free the user from the task of learning the 
different GPIB mnemonics of each instrument 
and the details of GPIB control. This allows the 
user to concentrate on the application itself in- 
stead of the subtleties of GPIB programming. 

Instrument drivers enhance the readability of 
the program. This results in code that is self- 
documenting and very easy to understand. Hence 
the use of instrument drives reduces time spent 
on program debugging and maintenance. 

Instrument drivers also automatically check 
command validity. For example out-of-range 
parameters are trapped, resulting in error-free 
instrument operation. 


& how freovancy batwaan 50 Hz 
che counter take a readina. 


‘Perform this action 20 times. 


FOR FREQ = 50 TO 


CALL SET. FREQUENCY CONR1, 


CALL MEASGURE{CNT1, 
"Frequency = 


PRINT 
NEXT FREQ 


"An example of code written using Instrument Drivers." 


1000 


STEP SC 
FRE) 
VALUE ) 


"s VALUE; " He" 


Supported Languages 


Instrument drivers are available for the lan- 
guages BASICA/GWBASIC (PM 2230), Micro- 
soft C (PM 2231), Microsoft Pascal (PM 2232) 
and QuickBASIC (PM 2233). Instrument drivers 
for DSOs , supporting all languages, are avail- 
able in a separate package, the PM 2235. 


Supported Instruments 


For PM 2230/31/32/33: 

* Multimeters: Philips PM 2525/33/34, 
Fluke 8840/42 

* Generators: Philips PM 5191/92/93, 
Fluke 6060/62** 

* Counters: Philips PM 6652/52C/54/54C/65/ 
66/69 

* Switches: Philips PM 2120/21/22/23/24/2 
For PM 2235: 

* DSOs: PM 3320A/50/65 
Philips continuously extends the range of in- 
struments supported by their software pack- 
ages. 


System Requirements 


IBM PC/XT/AT or 100% compatible and PS/2 

Model 30 with MSDOS: 

* Minimum 512 kbytes memory, a floppy and a 
hard disk drive 

* Philips PM 2201/99 or National Instruments 
PC-IIA/IIB GPIB interfaces (see page 379) 
IBM PS/2 model 50/60/80 with MSDOS: 

® Minimum 512 kbytes memory, a floppy and a 
hard disk drive 

* Philips PM 2202/99 or National Instruments 
MC-GPIB interface cards (see page 379) 

For PM 2230: BASICA/GWBASIC rel. 2.02 

or higher. PM 2231: Microsoft C rel. 4.00 or 

higher. PM 2232: Microsoft Pascal rel. 3.32 or 

higher. PM 2233: Microsoft QuickBASIC rel. 4.0 


Ordering Information 


Models January 1989 prices 
PM 2230/001 Instrument drivers for 
BASICA/GWBASIG=......eeetaeeeeeeee $590 
PM 2231/001 Instrument drivers forC ... 590 
PM 2232/001 Instrument drivers for 
PaSCalsi.sc.cccjc.seccesossieuaa eee pee eee 590 
PM 2233/001 Instrument drivers for 
QuickBASIC.cc0.1..cconesstseott eee 590 


PM 2235/001 Oscilloscope Instrument 

Di iVOlS ** soc. ccssatec-neasc angen eee ae 495 
PM 2201/99 GPIB interface for PC ........ 
PM 2202/99 GPIB interface for PS/2 ..... 
The following are registered trademarks: 
PC/XT/AT, PS/2: IBM Corp. 
Microsoft, MS-DOS, QuickBASIC: Microsoft Corp. 


‘The terms GPIB and IEEE-488 may be used 
interchangeably throughout this catalog. 
**The Fluke 6060 & 6062 will be supported in Feb. 
1989. 
*For use with the PM 2230, PM 2231, PM 2232 & 
PM 2233. Requires one of the above instrument 
driven packages. 
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Extensive waveform analysis and display functions all accessible via menus and 


function keys 


Menu driven data communication for Philips DSOs 


Data capture and analysis of waveforms 
Fast data transfer via GPIB/IEEE-488 
On-line help facility 

Available for IBM PCs 


The PM 2260 Oscilloscope Signal Processing 
package is a complete software package for the 
analysis of measurement data from Philips Digi- 
tal Storage Oscilloscopes (DSOs) on PCs. Itis a 
combination of DSO drivers tailored for data 
transfer from the DSO to the PC and the ASYS- 
TANT-GPIB™ software package. 

ASYSTANT-GPIB is menu structured and of- 
fers an unprecedented range of mathematical, 
waveform analysis and processing, statistics, 
text editing, graphic functions and GPIB/IEEE- 
488* programming capabilities. An on-line help 
facility makes this powerful ready-to-run pack- 
age very easy to use and increases the applica- 
tion range of Philips DSOs. 


Functions 


Data Transfer 


Data can be transferred from the DSO to the 
PC via two methods. The first method uses 
menu-oriented instrument drivers for Philips 
DSOs which allow a user to simply select para- 
meters like DSO channel, DSO register and 
number of data points via a menu. Channel, 
register, number of data points and name of 
destination file are the most important parame- 
ters which have to be entered in the data transfer 
menu. The result is a file on the PC with all the 
available and scaled information on the cap- 
tured waveform. With the Philips DSO drivers no 
programming skill or effort is required. 

The second method involves using the built-in 
GPIB programming power of ASYSTANT-GPIB. 
ASYSTANT-GPIB allows a user to program the 
PC to capture a waveform from the DSO, scale 
the waveform and perform analysis all in real 
time. The user can create up to 30 different GPIB 
programs, which can call each other, enabling 
the user to build sophisticated GPIB programs. 

Both of the two data transfer methods provide 
the user with support for the following Philips 
DSOs: PM 3308, PM 3320/20A, PM 3335, PM 
3340, PM 3350 and PM 3365. The Philips DSO 
drivers provide support by including menu-ori- 
ented instrument drivers for each of the sup- 
ported DSOs. Support for the GPIB program- 
ming power of ASYSTANT-GPIB is provided by 


PM 2260 


including GPIB programs for each DSO showing 
how to capture and scale a waveform from the 
DSO. 


Mathematics 


The PM 2260 includes a full function array- 
based scientific calculator supporting single and 
double precision reals, integers and complex 
numbers. The many available functions include 
arithmetic functions, conversions (complex/real 
imaginary, complex/polar, polar/cartesian, car- 
tesian/sperical), array operations (generating, 
editing, rotating, plus many more), and matrix 
and waveform analysis operations (FFT, inverse 
FFT, power spectrum, smooth, integration, dif- 
ferentiation, averaging, standard deviation, plus 
many more). 


Waveform Processing 


The waveform processor offers an extensive 
range of functions to interactively analyze sig- 
nals captured with the DSO. On-screen graphic 
cursors isolate waveform segments and “visual” 
memories hold intermediate results. The proc- 
essing functions include smoothing, enveloping, 
area under the curve calculations, power spec- 
tra, plus many more. 


Graphics 

On-screen graphical representation is vital for 
thorough data analysis. The PM 2260 offers a 
large number of graphic functions enabling the 
user to tailor the data representation to the 
format most suited to his application. Graphic 
functions include multiple windows, auto plotting 


*The terms GPIB and IEEE-488 may be used 
interchangeably throughout this catalog. 
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and scaling, linear, log and semi-log plots, axon- 
ometric and contour plots, labeling in eight direc- 
tions plus many more. 


...and More 


Other standard PM 2260 functions include 
statistics, differential equations and polynomi- 
als. All signals and values can be stored on the 
PC, or output to a printer or plotter. The PM 2260 
includes ready-to-run software drivers for popu- 
lar printers with a centronic interfaces and HPGL 
plotters with serial interfaces. 


System Requirements 


IBM PC/XT/AT or 100% compatible and PS/2 
model 30: 
® Minimum 640 kbytes memory. 
* Floppy disk & hard disk 
® 8087, 80287 or 80387 math coprocessor 
® Philips PM 2201/99 (see page 379) or National 
Instruments PC-IIA/IIB GPIB Interface Card 


Ordering Information 


Models January 1989 prices 
PM 2260/002 Oscilloscope Signal 

Processing software package............ $795 
PM 2201/99 GPIB Interface for PCs ..... 399 


Service & Support 


Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 


Notes: 
The above configurations meet North American power 
requirements. For other power options, see page 491. 


PC/XT/AT, PS/2 is a registered trademark of IBM 
Corporation 

MS-DOS is a registered trademark of Microsoft 
Corporation 

ASYSTANT-GPIB: is a registered trademark of Asyst 
Software Technologies 
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PM 2201/ PM 2202 


8 drivers for BASICA, Pascal and C 
and PM 2260 software packages for 


Hardware 


The PM 2202 contains the extremely advanced 
MC-GPIB interface from National Instruments, 
for the IBM Personal System/2 equipped with 
Micro Channel plug-in slots. The PM 2201 con- 
tains the widely used PC-IIA GPIB interface from 
National Instruments for the IBM PC/XT/AT and 
100% compatibles. Installing the cards is very 
simple and with the PM 2202, all settings are 
software programmable using the PS/2 Pro- 
grammable Option Set facility. 


*The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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Software 


PM 2201 and PM 2202 include a set of GPIB/ 
IEEE-488* drivers for writing application pro- 
grams in GWBASIC/BASICA, Microsoft C and 
Microsoft Pascal. These GPIB routines include 
all commonly used functions like bus initializa- 
tion, sending commands, sending and receiving 
messages, remote and local instrument setting, 
serial polling, time-out setting and others. Error 
checking is included in all drivers to enhance 
program reliability. 


PM 2201 and PM 2202 are software compat- 
ible, so that a program developed on a PC with 
the PM 2201 will also run on a PS/2 equipped 
with a PM 2202 and vice versa. This greatly 
extends the use and life cycle of application 
programs. 


System Requirements 


For PM 2201: IBM PC/XT/AT or 100% compat- 

ible or PS/2 Model 30: 

® Minimum 256 kbytes of memory, a floppy and 
hard disk drive 

* GWBASIC/BASICA rel. 2.02 and higher or 
Microsoft Pascal rel. 3.32 and higher or Micro- 
soft C rel. 4.00 and higher 

For PM 2202: IBM PS/2 Model 50/60/80: 

* Minimum 256 kbytes of memory, a floppy and 
hard disk drive 

* GWBASIC/BASICA rel. 2.02 and higher or 
Microsoft Pascal rel. 3.32 or Microsoft C rel 
4.00 and higher. 


Ordering Information 


Models January 1989 prices 
PM 2201/02 GPIB Interface for PC 


including GPIB Driver Software .......... $595 
PM 2201/52 GPIB Drivers Software for 

PC with PM 2201/99 or National 

Instruments PC-2A/2B ...............cccceee 260 
PM 2201/99 GPIB Interface for PC, 

WITNOUTESONWareware cesta snare 399 


PM 2202/01 MC-GPIB Interface for PS/2 


including MC-GPIB Driver Software ... 695 
PM 2202/51 MC-GPIB Drivers for PS/2 

with PM 2202/99 or National 

Instruments MC-GPIB.......%................. 260 
PM 2202/99 MC-GPIB Interface for PS/2, 

WItMOUTt: SOMWaATC Meee cecceee eee tenes ste 499 


Service & Support 


Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 
Note: The above configurations meet North American 
power requirements. For other power options, see 
page 491. 
The following are registered trademarks: 
PC/XT/AT, PS/2: IBM Corporation 
Hercules: Hercules Computer Technology Inc. 
Microsoft, MS-DOS, QuickBASIC: Microsoft 
Corporation 
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Applications areas include: 
* Research & development labs 
* Quality control 
* Small-scale production 
. * Education 


A Simple System, Any Way You 
Stack It 


For small/medium-size instrumentation 


Until now, automatic GPIB/IEEE-488* switch- 
ing systems came in two varieties: big, but 


expensive, and small, but limited. 


Now the Philips System 21 fills the gap with an 
expandable modular system that fits both your 
projects and your budget. And it fits your bench- 
top too. 

System 21 is a complete family of fifteen stack- 
able intelligent modules, each suited to a special 
function, all tied to a single GPIB address, all 
completely computer controlled. 

It’s so easy to use that you'll cut learning time 
dramatically compared to most mainframe sys- 
tems. And it’s so easy to change that you can 
perform nearly any small or midrange automated 
tests with ease. 


Buy Only the Functions You Need 


Perhaps the best thing about System 21 is that 
you need not buy a complete system to get the 
functions you want. 

You can begin with just two units — a master 
and slave — and then expand as your needs 
grow. Start with, say, the master unit and a 
universal switch, then later add a digital input/ 
output unit, then an 18 GHz switch, then maybe 
a user-configurable module for those special 
functions that you need from time to time. 

You decide what you need, and buy only when 
you need it. 


Easy to Start. Easy to Expand 


The cost to begin building your system is 
naturally far less than for mainframe switching 
systems. So you get both the flexibility of main- 
frames and the affordability and convenience of 
off-the-shelf components. 

And the cost to expand your system is lower 
still. You needn't break your budget to add func- 
tions. 


On the Bench 


System 21 is a great tool for prototype testing 
and benchtop experiments of all kinds. 

Working with even a single multimeter and PC, 
System 21 brings affordable, verstile automatic 
switching to research and development depart- 
ments and engineering staffs. Without the need- 
less expense of mainframe switching systems, 
without the hassle of do-it-yourself switches. 


Figure 1 


Or in the Rack 


In production environments System 21 can be 
rack mounted for larger instrumentation systems, 
handling switching and I/O functions too small to 
warrant expensive mainframe equipment. 

Also, System 21’s modular design and easy 
software control allow quick reconfiguration for a 
host of different tasks. Production testing has 
never been so flexible. 


Figure 2 


The System Behind the System 


System 21 consists of a master module and up 
to fifty slaves, all tied to a single GPIB address. 

The modules snap together top and bottom for 
easy connection, but they can be cabled as well. 

Simple commands control everything. Each 
module works independently, and each can store 
commands, which can be triggered later by the 
controller. 

That means simpler programming, and far less 
coding of repetitive tasks. 


The following three command strings, written on a 
Fluke 1722A Instrument Controller 

PRINT @7, “AID 203; CLOSE 4-6, OPEN 3”; 
PRINT @7, “AID 201; MODE 00, OPEN 5, CLOSE 
1G 

PRINT @7, “AID 301; STATUS ?” 


are command strings to System 21 at GPIB address 


7 with messages for: 


PM 2120 with System 21 address 3 to CLOSE 
contacts 4, 5 and 6 and OPEN contact 3. 


PM 2120 with System 21 address 1 to go to MODE 
00 and OPEN contact 5 and CLOSE contact 1. 


PM 2131 with System 21 address 1 tosendSTATUS 
information 


Most modules have multiple operating modes, 
too. So you can make your system even more 
flexible by configuring each module several ways. 

The Universal Switch, for instance, can be 
configured three ways; for twenty individual on/ 
off switches, ten break-before-make switches or 


*The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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ten make-before-break switches. Similarly, digi- 
tal input/output modules can be used in either 
direct or latching modes. 

And all modules feature multiple execution 
modes, including a scan mode to activate indi- 
vidual switch inputs in sequence with minimum 
coding — another way to simplify your work. 


Simple Yet Flexible 


GPIB testing has never been so easy. You 
control all of System 21 through on master unit, 
using one controller and easy-to-use software. 
Intelligence is distributed throughout the system 
for easy programming. And you can reconfigure 
in a thousand ways. 

It's one system you can’t beat. 


Specifications 


Mechanical Construction: All units are housed 
in a separate box. Mechanical interconnection to 
the master and other units is by means of a bolt 
construction in the feet of each unit. 
Dimensions: 105 mm W x 44.4 mmH x 226 mm 
L (4.3 in W x 1.7 in H x 8.9 in L) (excluding 
connectors and feet) 

Height of Feet: 11 mm (0.43 in) 

Display Module: The optional PM 2190 Display 
Module can be plugged into the front panel 
socket of each unit, to provide status informa- 
tion. 

Terminal Connector: One or more terminal 
connectors are provided on the rear panel of 
each unit 


Environmental Data 

Operating Temperature: 0 + 55°C 
Storage Temperature: -40 + 75°C 
Humidity 80%: (0 + 55°C) 
Dewpoint: 25° 


Module Specifications 


PM 2101 Master Unit 


The PM 2101 Master Unit provides the power 
supply to the complete system and handles 
communication between the GPIB interface bus 
and the System 21 internal bus. 


Bus Communication 


Communication between the GPIB bus and the 
internal bus is fully transparent. Messages ad- 
dressed to the Slave Units are not influenced by 
the Master Unit. 


Power Supply 

Power: 110, 120, 220 or 240 VAC +10%, 50 or 
60 Hz 

Power Consumption: 16 VA max 

Safety: Class II acc. to IEC 348 


Secondary Power Supply to Slave Units: 
7.5V (at full load) to 15V (unloaded) 
Maximum Current Load: 750 mA (If higher 
currents are needed, additional PM 2198 power 
supply units can be used in parallel). 


System Control Functions 


Control functions of the Master Unit include 
identification, synchronization and service re- 
quest handling. 


Identification 


On request, the Master Unit returns with: 
a. Type number and version of the Master Unit 
b. List of connected Slave Units 


Trigger Facilities 


Trigger commands from the GPIB bus can be 
distributed at choice to: 

® Individual units 

° All units with identical type numbers 

° All units 

If required, these trigger commands can be 
delayed until the ready line is “true”. 


Reading the Ready Line 


On request, the Master Unit returns with the 
status of the ready line. 


Resetting the System 


The system can be reset to power-on condi- 
tions via the GPIB bus, or by means of a (pro- 
tected) reset button on the Master Unit. 


Service Request Handling 


The Master Unit includes masking facilities to 

select from several reasons for service request 

messages. These include 

° Power failure or illegal code 

* Addressed unit is not present or has synchro- 
nization error 

* A unit has data available, has reached end of 
block or has a functional warning 

* Changes in ready or trigger line 

The Master Unit returns with detailed informa- 

tion on the source of the service request call by 

means of a polling procedure after a service 

request is received. 


GPIB Interface Data 
Interface functions: 


Description Function Capability 
Source handshake SH1 Complete 
Accepter handshake  AH1 Complete 
Talker function T6 No talk only 
Listener function L4 No listen 
only 
Service request SR1 Complete 
Remote/Local RLO No local 
control 
Device clear DC1 Complete 
Device trigger DC1 Complete 


Address setting: 10 to 19 


Accepted input data: 

* Control data for Slave Units, Master Unit and 
interface 

* General multiline commands; DCL, SPE, SPD, 
GET, SDC 

Output Data: Functional messages, status and 

error messages of the units. 

Separators: Record separators can be soft- 

ware programmed to one or two characters. At 

power-on, record and block separator are “NL”. 

Service Request: The following reasons for a 

service request can be enabled or disabled under 

software control: illegal header or body, System 

21 request. 

Connector: Standard GPIB connector. 


PM 2120 Universal Switch 


The PM 2120 Universal Switch offers 20 
switches grouped in 10 pairs, each with a com- 
mon contact. Depending on the switching mode 
setting, the switches can be used as: 
® 20 individual on/off switches with one common 

contact per pair; or 
°10 single pole double throw (SPDT) break- 

before-make or make-before-break switches. 
The contacts are high quality reed relays able to 
handle 200 mA, 30V and frequencies up to 100 
kHz. 


Technical Specifications 


Configuration: 10 elements of 2 switches with a 

common output 

Operating Modes 

Mode 0: 20 individual switches (with common 

output per pair) for multiplexing or matrix switch- 

ing 

Mode 1: 10 SPDT make-before-break 

Mode 2: 10 SPDT break-before-make 

Max. Switching Voltage: 30V rms 

Max. Switching Current: 200 mA 

Max Switching Power: 10 VA (resistive load) 

Max. Common Mode Voltage between Termi- 

nals or between Terminal and Ground: 30V 

rms AC or 40 VDC 

Frequency Range: DC to 100 kHz 

Series Resistance: <0.5Q 

Open Contact Resistance: >10°Q 

Isolation Resistance: >10°Q 

Crosstalk Isolation: 60 dB at 100 kHz, R,=50Q 

Switching Time Individual Relay: <10 ms, until 

last relay has settled in any mode: <25 ms, break- 

before-make or make-before-break; 10 to 20 ms 

Terminal: 37-pin female D-type connector 

Display Module: The optional RM 2190 Display 

Module shows 

® Switching mode, synchronization mode and 
ready status 

* Settings of individual switches 

Current Consumption for System Supply: 25 

mA (all switches open) to 125 mA (all switches 

closed) 


1989 Fluke and Philips Catalog 


381 


GPIB/IEEE-488 Instrumentation Systems 


System 21 


PM 2121 Low-Level Switch 


The PM 2121 Low-Level Switch offers 5 
switches (each 4 wires + guard) at the input, and 
mode-switching at the output. Depending on the 
switching mode, the switches can be used for 
scanning of: 
© 20 channels of 1 wire + guard (guard in com 

mon for 4 channels) 

* 10 channels of 2 wires + guard (guard in 
common for 2 channels) 
* 5 channels of 4 wires + guard 

Switch contacts are matched to the special 
requirments of switching at low signal levels. 
The thermovoltage is <3 pV 


B 
c 
D 
D 


e.- GUAR 


4 wire scanning of 5 inputs, 
1 guard switch per channel 


Technical Specifications 


Configuration: 5 elements of 4 contacts + guard 
at the input and a mode switching unit at the 
output 


Operating Modes 


Mode 1: 1 wire (+ guard) scanning of 20 inputs 
Mode 2: 2 wire (+ guard) scanning of 20 inputs 
Mode 4: 4 wire (+ guard) scanning of 5 inputs. A 
common guard for 4 contacts is used in all 
modes 

Max. Switching Voltage: 24V rms 

Max. Switching Current: 500 mArms 

Max. Switching Power: 12 VA (up to 1 MHz) 
Max. Common Mode Voltage Terminals or 
between Terminal and Ground: 24V rms AC or 
DC 

Frequency Range: DC to 1 MHz 

Series Resistance: <1Q 

Open Contact Resistance: >10°Q 

Isolation Resistance: >10°Q 

Crosstalk Isolation: >90 dB (50/60 Hz); >40 dB 
(1MHz) 

Switching Time Individual Relay: <10 ms, 
until last relay has settled in any mode: <25 ms 
Order of Contact Closure and Opening: Input 
guard, input contacts, output guard, output 
contacts and inverted 


Terminal: 37-pin female D-type connector 

Display Module: The optional PM 2190 Display 

Module shows 

* Switching mode, synchronization mode and 
ready status 

* Selected channel 

Current Consumption from System Supply: 

Typcial 25 mA, max. 50 mA 


PM 2122 502 Coaxial Switch 


The PM 2122 50Q Coaxial Switch Unit offers 
facilities for the selection of one of four inputs to 
the output. 

The unit is suitable for switching VHF signals up 
to 500 MHz and 24 V rms. Matching impedance 
is 50Q 


Technical Specifications 


Switch Configuration: 4 single pole double 
throw switches selecting 1 of 4 inputs 
Operating Mode: Fixed 

Matching Impedance: 50Q (open inputs are 
not terminated) 

Max. Switching Voltage: 24V rms AC 

Max. Switching Current: 250 mA rms 

Max. Switching Power: 3 VA (502 load) 
Max. Common Mode Voltage between Termi- 
nals or between Terminal Ground: 24V rms 
AC or DC 

Frequency Range: DC to 500 MHz 

VSWR: <1.2 at 100 MHz; <1.5 at 500 MHz 
Series Resistance: <1Q 

Open Contact Resistance: >10°Q 

Isolation Resistance: >10°Q 

Crosstalk Isolation: >50 dB at 100 MHz, >25 
dB at 500 MHz 

Switching Time Individual Relay: <10 ms, 
until last relay has settled: <25 ms 

Terminals: 50Q BNC connectors 

Display Module: The optional PM 2190 Display 
Module shows 

® Synchronization mode and ready status 

* Selected channel 

Current Consumption from System Supply: 
Typical 35 mA, max. 60 mA 


PM 2123 18 GHz Switch 


The PM 2123 18 GHz Switch Unit provides 
facilities for driving up to five microwave switches, 
one of which can be mounted inside the 
PM 2123. Four others (or all five) can be con- 
nected via connectors. 

As supplied, PM 2123 includes one switch 
mounted inside the unit. Additional switches can 
be ordered separately under part number 
PM 7551 (switch type as included with PM 2123) 
or PM 7550 (see separate specification). 


Up to 5 times 


Technical Specifications 


Switch Configuration: 2 inputs and 2 outputs 
enabling straightforward or cross connection 
Operating Mode: Fixed 

Matching Inpedance: 50Q 

Max. Switching Power: 15W average, <1 kW 
peak 

Frequency Range: DC to 18 GHz 

VSWR: <1.1 at 1 GHz, <1.5 dB at 18 GHz 
Isolation: >80 dB at 1 GHz, >60 dB at 18 GHz 
Insertion Loss: <1.1 dB at 1 GHz, <1.5dBat 18 
GHz 

Switching Time Individual Relay: <40 ms 
Min. Time Between Successive Switch Op- 
erations: 500 ms 

Terminals: 50Q SMA jack 

Display Module: The optional PM 2190 Display 
Module shows 

® Synchronization mode and ready status 

* Selected channel 

Current Consumption From System Supply: 
Typical 35 mA, max. 60 mA 

Specification of PM 7550 When Driven by 
PM 2123: Switch configuration. SPDT with 2 
inputs. 


PM 2124 High Current Switch 


The PM 2124 High Current Switch offers 6 
independently controlled bistable switches in 
groups of three connected to two terminals. It 
can switch AC power up to 2500 VA and DC up 
to 300W. The high current switch is for testing 
motors and other electro-mechanical devices, 
and the switches are provided with earth con- 
nections. They meet the IEC 348, Class 1 safety 
specifications. 
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Technical Specifications 


Configuration: 6 independently controlled bis- 
table switches in 2 groups of 3 

Operating Mode: Fixed 

Max Switching Voltage: 250 Vrms AC, 400 
VDC 

Max. Switching Current: 10A AC at up to 250V 
10A DC at up to 30V 25A per terminal 

Max. Switching Power: 2500 VA AC, 300W DC 
Contact Resistance: 50 MQ relays only 25 mQ 
(including wiring and terminal) 

Isolation Resistance: 2 MQ 

Cross Talk Isolation: Negligible up to 1 kHz 
Inrush Current: 50A 

Switching Time: Bistable relays switched in 
sequence - total switching time 50 ms + (n x 50 
ms) for n contacts 

Terminals: 2 x Amphenol series 97 terminals. 
Two corresponding plugs also supplied 
Display Module: Optional PM 2190 shows po- 
sition of relays. 

Current Consumption From System Supply: 
Typically 25 mA 


PM 2125 Probe Switch Driver 


Where oscilloscope measurements have to be 

made at anumber of points in an automatic GPIB 
system, the available instrument input channels 
often form a limitation. Now, with the PM 2125 
Probe Switch Driver and PM 2195 Probe Switch, 
a single-channel instrument can accept up to 
four separate inputs, while the capacity of a four- 
channel oscilloscope can be increased to 16 
inputs. 
_ The PM 2125 Probe Switch Driver allows up to 
4 PM 2195 Probe switches, for a total of 16 
probes, to be connected to a GPIB system. Pro- 
gramming of the probe driver is made very simple 
by easy-to-interpret command strings. The probe 
switch driver is made very simple by easy-to- 
interpret command strings. The probe switch 
driver can operate in two modes: one for individ- 
ual probe selection, and the other for parallel 
probe switching. The optional PM 2190 Display 
Module can show either the selected probes, the 
operating mode or the probe and switches that 
are not present in the system. 


Technical Specifications 


Operating Modes: 1 - individual probe selec- 
tion. 2 - parallel switching of corresponding probes 
from 4 switches. 

Contact Closure: Automatic closing of the 'ON' 
probe when a new probe is selected in the same 
probe switch unit 

Switching Time: 50 ms 

Read Back Facilities: Status of received com- 
mands: warning of illegal commands; warning of 
probe/switch selected but not present 

Display Module: (optional PM 2190): Shows 
selected probes; operating mode; probes and 
Switches not present 

Current Consumption: 70 mA 
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The PM 2195 Probe Switch provides an an- 
swer to problems which occur when waveforms 
are switched in typical GPIB systems. In general, 
switching waveforms before the signal is applied 
to the input probe causes load and interference 
problems, and switching between probe and 
oscilloscope input results in a significant degra- 
dation of bandwidth. 

The PM 2195 Probe Switch consists of a 4- 
input selector switch and 4 attenuator probes. 
The switch is so compact that it can be plugged 
directly into the oscilloscope input socket and 
offers 4 probe inputs with individual adjustment 
facilities. Each probe can therefore be tuned for 
optimum response, so that a bandwidth of 400 
MHz (3 dB) is ensured with an oscilloscope 
which has an input capacitance of less than 10 
pF. As a result, only slight degradation of the 
bandwidth (5%) takes place for oscilloscope up 
to 300 MHz. 


Technical Specifications 


Input Probes 


Number of Probes: 4 

Attenuation Factor: 10 +2% 

Input Impedance: 10 MQ/13 pF 

Bandwidth: Including switch for scope with input 
capacitance <10 pF: DC to 400 MHz 

Cable Length: 1.5 mP 

Remote Probe Switch Required Output Load: 
1MQ//9 to 35 pF 

Switch Control: PM 2125 probe switch driver 
(GPIB) or directly with 5V/12 mA supply 


PM 2130 Digital I/O Unit 


The PM 2130 Digital Input/Output Unit pro- 
vides 8-bit input and output with optical isolation 
for signal levels from 0-5 to 0-30V. Outputs can 
be loaded up to 100 mA. The inputs can be used 
as latching input, and can set a warning flag 
when they match a reference pattern. 


Technical Specifications 


Configuration: 2 groups of 4-bit input and 1 
group of 8-bit output with a common return line 
per group 

Operating Modes 

Mode 0: 8 input bits and 8 output bits 

Mode 1: 8 latching input bits and 8 output bits 

Latching Mode: In the latching mode a latch is 
set when the corresponding input is high for a 
period of >1 ms. The latches are reset by the RSL 
command. 

Reference Facility: By setting a reference for 
the individual inputs to "dont' care", Low, High or 
changing state, a matching input or a change in 
input can be detected. The corresponding warn- 
ing flag can be used to generate a service 
request message. 

For Input/Output Details: See Table 1 


Timing 

Response Time on Setting Commands:<8 ms 
Response Time on Read Commands: <8 ms 
Minimum Pulse Width to set "match refer- 
ence" Flag: 5 ms 

Minimum Pulse Width to Set Latch: 0.5 ms 
Terminal: 37-pin female D-type connector 
Display Module: The optional Pm 2190 Display 
Module shows 

* Synchronization mode and ready status 

° Data sent to the output 

® Logic states of the inputs 

Current Consumption: <100 mA 


PM 2131 Digital Input Unit 


The PM 2131 Digital Input Unit provides 16-bit 
optically isloated input subdivided into 4 groups 
of 4 bits. Signal level is 0-5 to 0-30V. The inputs 
can be used as latching input. The inputs can be 
compared with preset reference to check on 
state or change of state. 


Technical Specifications 


Configuration: 4 groups of 4-bit input with opti- 

cal isloation, and acommon return line per group 

Operating Modes 

Mode 0: 16 input bits 

Mode 1: 16 latching input bits 

Latching Mode: In the latching mode a latch is 

set when the corresponding input is high for a 

period of <1 ms. The latches are reset by the 

RSL command. 

Reference Facility: By setting a reference for 

the individual inputs to "dont' care", Low, High or 

changing state, a matching input or a change in 

input can be detected. The corresponding warn- 

ing flag can be used to generate a service 

request message. 

For Input/Output Details: See Table 1 

Timing 

Response Time on Setting Commands:<8 ms 

Response Time on Read Commands: <8 ms 

Minimum Pulse Width to set "match refer- 

ence" Flag: 5 ms 

Minimum Pulse Width to Set Latch: 0.5 ms 

Terminal: 37-pin female D-type connector 

Display Module: The optional Pm 2190 Display 

Module shows 

* Operating mode, sychronization mode and 
ready status 

° Logic states of the inputs 

Current Consumption: <80 mA 


PM 2132 Digital Input Unit 


The PM 2132 Digital Output Unit provides 16- 
bit optically isloated output subdivided into 2 
groups of 8 bits. Signal level is 0-5 for 0-30V. The 
outputs can be loaded up to 100 mA. 


Technical Specifications 


Configuration: 2 groups of 8-bit output with op- 
tical isolation, and a common line per group 
For Output Details: See Table 1 
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Timing 

Response Time on Setting Commands: <8 ms 
Terminal: 37-pin female D-type connector 
Display Module: The optional Pm 2190 Display 
Module shows 

* Synchronization mode and ready status 

® Data sent to the output 

Current Consumption from System Supply: 
<200 mA 


PM 2140 Analog Input 


The PM 2140 Analog Input offers a 3-range 
input channel for DC voltages up to 25V, and a 
separate single-range current input up to 250 
mA. The two inputs have a common floating low 
and are provided with a guard. 

Maximum resolution is 10 nV in the 200 mV 
range and 10 uA in the current range. Measuring 
speedis 1.5 or 10 measurements per second. An 
input filter can be switched on for increased 
SMRR. 

PM 2140 also includes two relays that can be 
activated by the input signal when passing a 
programmable high or low limit. The contacts of 
these relays are connected to rear-mounted 
terminals. 


Technical Specifications 


Configuration: 3-range DC voltage and single 
range DC current input with floating low and a 
guard. High and low limit detection with relays for 
external signalling. 


Operating Modes 


Mode 0: Measurements with 4 digit resolution 
Mode 1: Measurements with 3 digit resolution 
For Ranges and Accuracy: See Table 2 


Limit Detection 
Limit Setting Range: -25,000 to +25,000 counts 


For both high and low limit: 

Max. Limit Relay Load: 10W 

Max. Voltage: 30V rms or 42 VDC 

Max. Current: 500 mA 
Start of Measurements: Free-running or trig- 
gered via the systems bus. Measuring results 
are available 80 ms (mode 1) or 600 ms (mode 
0) after start of measurement 
Terminal: 37-pin female D-type connector 
Display Module: The optional module PM 2190 
shows: 
* Operating mode, trigger mode and ready status 
* Measured value 
* High limit setting 
° Filter on/off 
Current Consumption from System Supply: 
Max.<100 mA 


PM 2141 Digital Input Unit 


The PM 2141 is a 12-bit Digital-to-Analog Con- 
verter, which offers a choice of both voltage and 
current output modes. The voltage output mode 
has two ranges, +2V and +20V and the current 
output mode has one range, +20mA. The volt- 
age and current output modes have a resolution 
of 2000 digits. Both of the outputs are floating 
with respect to the system and safety grounds. 
For safe operation, the output voltage must 
never exceed 42V (DC or DC + AC peak). The 
voltage output has optional separate sensing 
wires to eliminate voltage drop across the output 
wires. This option allows a power supply to be 
added to increase output power. 


Technical Specifications 


Programmed Output Voltage (Mode 1) 
Output Voltage Range: -2 to +2 V 

Current Range: -10 to +10 mA 

Resolution: 10 mV (1:4000) 

Accuracy: +(0.1% of value + 0.1% of range) 
Output Impedance: 0.1Q (or 1 mV/10 mA) 


Table 1. Input and Output Specifications for PM 2130, 2131, 2132 


Input Voltage Range 
Input Resistance 
Input RC Time 


Max. Load Current 


Output Voltage 


Output Protection 


Common Mode Voltage Between 
Groups and Ground 30V rms AC or 42 VDC 30V rms AC or 42 VDC 


Supply Voltage 5 to 30V 5 to 30V 


Supply Current <10 mA (per group of 4 bit) 


) 
Low for <30% of supply voltage 
ee High for'>70% of supply voltage 
a eid 


100 kQ 
0.1 ms 


<1A (per group of 8 bits and 
including max. load current 


100 mA (outputs may be used 
in parallel) 


Supply voltage -1V at 100 mA load 


Short-circuit protected and 
flyback diodes 


Programmed Output Voltage (Mode 2) 
Output Voltage Range: -20 to +20V 
Current Range: -10 to +10 mA 

Resolution: 10 mV (1:4000) 

Accuracy: +(0.1% of value + 0.05% of range) 
Output Impedance: 0.1Q (or 1 mV/10 mA) 
Output Voltage (max): +20.5V 


Programmed Output Current (Mode 3) 
Output Voltage Range: -20 to +20 V 
Current Range: -9 to +9 V 

Resolution: 10 yA (1:4000) 

Accuracy: +(0.1% of value + 0.05% of range) 
Output Impedance: 0.1 A/V 

Output Admittance: 0.1 wA/V/K 
Temperature Coefficient: +(0.0%/K of value 
+0.005%/K of range) 


General Specifications 


Response Time: Approx. 50 ms after master 
unit 

Setting Time: Time between old and new output 
Display Module: Optional display adapter 
PM 2190 shows: 

° Mode 

* Output voltage 

* Output current 

Input Voltage: 7 to 15 VDC ° 

Current Consumption from System Supply: 
Approx. 200 mA at 12 VDC, no load approx. 250 
mA at 12 VDC, max. load ' 


PM 2160 Temperature Unit for 
Pt 100 


The PM 2160 offers temperature measurment 
with Pt 100 sensores from -200°C to +850°C to 
aresolution of 0.1°C. The result is linearized and 
output in ASCII for direct input to a system 
controller. 

Results can be compared to preset high and 
low limits. If they are exceeded, a warning is sent 
to the controller and the respective relay in the 
unit is activated. 


Technical Specifications 


Configuration: Single 4-wire connection to Pt 
100 sensor. Current source/voltage input float 
w.r.t. main system 
Operating Mode: Fixed 
Measurement Range: -200°C to +850°C, reso- 
lution 0.1°C 
Overload Indication: 999.9°C 
Accuracy (not inc. sensor): +0.1% +0.5°C 
(-100°C to 850°C) +0.1% + 1°C (200°C to 
-100°C) 
Temperature Coeff.: +(0.01% + 0.1°C)/°C 
Common Mode Voltage: Floating sensor con- 
nection max. 30V rms or 42 Vpeak or DC w.rt. 
Measurement Time: 0.5s (-50°C to +250°C) 
0.63S max. at -200°C 1.25s max. at +850°C 
Measurement Trigger: Free running or trig- 
gered by systems bus , 
Limit Relay Output 
Max. Switching Voltage: 30V AC or 42V DC 
Max.Switching Current: 0.5 A 
Max. Switching Power: 10 W 
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Limit Parameters: The output can be compared 
with a high and tow limit (+850°C or -200°C). Out 
of limit generates an SRQ signal for the control- 
ler, and activates high or low relays, accessible 
on the rear panel 

Contact Resistance: 100 mQ 

Terminals: 37-pin female D-type connector 
Display Module: Optional PM 2190 shows trig- 
ger mode and ready stauts; measured value (or 
overload); and high and low limit value 
Current Consumption from System Supply: 
Max. 100 mA 


PM 2150 User Adaptable Unit 


The User Adaptable Unit allows the connec- 
tion of a user-build function to the IEEE-488 bus. 
For this reason, fixing facilities, power supply 
and a connector for a standard Eurocard are 
provided in the unit. For interfacing to the user- 
build function, 16 I/O lines are available for use 
in most any configuration of inputs and outputs. 


Technical Specifications 


Configuration: Two groups of 8 I/O lines, read 
or written in groups, and with a common return 
Signal Levels: CMOS 5V compatible with 10 kQ 
pull-up 

Power Supply: A maximum of 200 mA at 5V 
+5% is available for user-build circuitry 

Use of I/O Lines: The 16 1/O lines can be used 
in any I/O line configuration 


Table 2. PM 2140 Ranges & Accuracy 


Reading Ranges 


Reading +% of Range 
0.01 


SMRR (at 50 Hz) 
Mode 0 filter on 
filter off 
Mode 1 filter on 
filter off 


Input Settling Time for 
Last Digit 
Mode 0 filter on 
filter off 
Mode 1 filter on 
filter off 


Avg Measuring Speed 
Mode 0 
Mode 1 


1.6 per second 
10 per second 


42 VDC (tested 
up to 250V rms) 


Maximum Load 


0.005 


CMRR 100 dB at DC 100 dB at DC 100 dB at DC 100 dB at DC 
80 dB at AC (50 Hz) |80 dB at AC (50 Hz) |80 dB at AC (50 Hz)|80 dB at AC (50 Hz) 


1.6 per second 
10 per second 


42 VDC (tested 
up to 250V rms) 


Reference Facility: A matching state of I/O lines 
can be detected by reference setting. The corre- 
sponding warning flag can be used to generate 
a service request message. The reference pat- 
tern can consist of:"don't care", Low, High or 
"changing state" bits. 

Timing 

Response Time on Read or Write Command: 
<8 ms 

Min. Pulse Width to set "match reference" 
Flag: 5 ms 

Control Commands: All |/O lines can be set or 
read individually or in combination in binary, 
decimal, hexadecimal or ASCII code. The refer- 
ence can be set in binary, decimal or hexadeci- 
mal codes ("don't cares" and "change state" in 
binary code only) 

Display Module: The optional Display Module 
shows: 

* Synchronization mode and ready status 

® Data sent to the |/O lines 

* Status of the 1/O lines 

Current Consumption from System Source: 
50 to 250 mA depending on circuitry 


Accessories 


PM 2190 Display Module 


The PM 2190 Display Module has an 8-digit 
LCD to show programmed modes and settings 
of the Slave Units during debugging. The module 


Mode 0 +250.00 mV +2.5000V +25.000V +250.00 mA 
Mode 1 +250.0 mV +2.500V +25.00V +250.0 mA 
Max. Resolution 10 nV 100 pV 10 nV 
Ce} 
Bee acy:% of 0.1 +0.02 0.1 0.02 0.1 0.02 0.25 +0.05 


0.005 0.05 


1.6 per second 
10 per second 


1.5A average 
and 10A peak 


1.6 per second 
10 per second 


42 VDC (tested 
up to 250V rms) 


can be plugged onto the front panel connector of 
each Slave Unit. 

(The parameters shown on the Display Module 
are specified for each Slave Unit). 


PM 2191 Terminal Adapter 


The PM 2191 Terminal Adapter adds a screw- 
connection terminal to Slave Units which have a 
37-pin D-type terminal. 


PM 2192 Extension Cable Set 


A set of flat cables and connectors enabling 
the System 21 internal bus to be extended so 
that units can be used at different places in a 
rack. The set contains: 

° 1M flat cable with an internal bus connector at 
one end 
° 3 additional connectors 


PM 2193 19"Rack-Mount Kit 


This rack-mount kit allows up to 8 System 21 
units to be mounted in a standard 3E high rack 
unit. Wiring for interconnection of the units is 
provided as standard. 


PM 2194 Blank Panels for Rack- 
Mount Kit 


PM 2194 provides blank panels for the 
PM 2193 Rack-Mount Kit. The rack-mount kit 
holds up to eight System 21 modules. If less than 
eight modules are used the blank panels will 
cover any of the empty locatons in the rack- 
mount kit. 

The PM 2194 provides enough pieces to cover 
seven locations of the rack-mount kit, if only one 
System 21 module was used. 


PM 2198 Additional Power 
Supply Unit 

In extensive systems requiring more current 
than the 750 mA capacity of the PM 2101 Master 
Unit, additional PM 2198 Power Supply Units 
can be connected in parallel. Each additional PM 
2198 provides an additional 750 mA. 


Technical Specifications 


Power: 110, 120, 220 or 240 VAC + 10%, 50 or 
60 Hz 

Power Consumption: 16 VA max. 

Safety: Class Il acc. to IEC 348 

Secondary Power Supply for Slave Units: 
7.5V (at full load) to 16V (unloaded) 

Maximum Current Load: 750 mA 
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Ordering Information 


Models January 1989 prices 
PM 2101/013 Master Unit ..................... $690 
Switches 

PM 2120/01 Universal Switch ................ 480 
PM 2121/01 Low Level Switch ............... 600 
PM 2122/01 50Q Coaxial Switch ........... 680 
PM 2123/01 1Q Ghz Switch ................... 995 
PM 2124/01 Current Switch ................... 680 
PM 2125/01 Probe Switch Driver ........... 450 
PM 2195/09 Probe Switch.................... 650 


System 21 Selection Chart 


Maximum Connector ies 
hn 
Controls and powers up to 50 slave 
Euroconnector 
for a Eurocard 


Master and Custom Units 


PM 2150 Customer Adaptable Unit 


5 


4 


Digital Input/Output 


See 
PM 2125 
Number of Channels 


[inputs |outputs| | 
2x4 


PM 2130 Digital Input/Output pees eon ier 
.e <8 ms 
pig: <8 ms 30V rms 37 pin (D) 
Digital Output exe Note 1 42V peak female $575 


Input/Output Ranges Maximum 
Data Acquisition Voltage Current | Measurements | Power of the 


: 1 2 3 1 
PM 2140 Analog Input 200 mV 250 mA 
Resolution: 10 uel 20V | 10uA 1.6 to 10 


Digital 1/O 


PM 2130/01 Digital I/O Unit.............0.0.. $575 
PM 2131/01 Digital Input Unit ................ 
PM 2132/01 Digital Output Unit.............. 


Data Acquisition & CustomUnits 


PM 2140/01 Analog Input Unit ............... 600 
PM 2141/01 Analog Output Unit ............ 695 
PM 2150/01 User Adaptable Units ......... 395 
PM 2160/01 Pt-100 Temperature Unit... 600 
Accessories 

PM 2190/01 Display Unit..........00..0.... 195 


PM 2191/01 Terminal Adapter (qty: 3)... 199 


200 mA 
at 5V +5% 


Maximum 
Switching 
Power 


Switching 
Speed 


50 ms 
Note 1 


Maximum 
Voltage 


Switching 
Speed 


Switching 


Per Second 
Relay 


Connector 
Type 


37 pin (D) 
female 
37 pin (D) 
female 


C 


Connector 
Type 


<8 ms : 37 pin (D) 2x4 optically isolated inputs and 
Note 1 OVinas female $575 8 optically isolated outputs. 


37 pin (D) 4x4 optically isolated inputs, 
female $575 externally powered. 


Connector 
Type 


37 pin (D) A Analog-to-Digital converter with 
vO female $600 programmable High and Low limit relays. 
pagent Analog Output +2V +20V +20 mA 37 pin (D) A 12-bit Digital-to-Analog converter with 
Resolution: 1 mV 10 mV 10 pA female $695 two voltage and one current range. 
Pt-100 37 pin (D) 


PM 2191/10 Terminal Adapter (qty: 1)... $70 
PM 2192/01 Bus Extension Cables......... 60 — 
PM 2193/01 Rack Mount Kit ................ 235 


PM 2194/01 Blank Panel for Rack Mount 80 
PM 2198/013 Additional Power Supply.. 360 


Service & Support 


Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 
Note: The above configurations meet North American 
power requirements. For other power options, see 
Introduction Section, page 491. 


Description 


$395 
480 20 individual ON/OFF switches. 
$ 10 SPDT over switches. 
$600 
ee impedance for DC to 500 MHz. 
é Controls 5 microwave switches, one of 
which is mounted inside the unit. 


Allows the switching of high currents 
and high voltages, 10A and 250V. 


| i 


2x8 optically isolated outputs, protected 
against short circuiting & inductive loads. 
— 


An input module for Pt-100 RTDs with 
$600 programmable High and Low limit relays. 


Note 1: These times work out to approximately 6 per second for an average combination of slave units programmed in BASIC on a PC, using block programming mode. 
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Provides the advantages of IEEE Std. 716 ATLAS language at a fraction of the cost 
of other solutions 
Allows reconfiguration (changing system hardware elements) without recompiling or 


modifying test programs 

Touch-sensitive, menu-driven user interface means easy training and use 

Compact workstation fits on bench or in the rack 

Includes programming tools such as syntax checking, utilities for efficient debugging, 
and easily customized screen menus 

Integrates a wide range of ATE equipment via GPIB/IEEE-488 

High-speed compile — typical 500 ATLAS statements per minute 


488* controller, the 1722A. For both large and 


FlexSys is a complete ATLAS software pack- 
small system applications, it provides the bene- 


age that runs on Fluke’s powerful GPIB/IEEE- 
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fits of the ATLAS language at a fraction of the 
cost of other systems. 

With FlexSys, reconfiguration is rapid and 
easy without recompiling or modifying test pro- 
cedures or test program sets through the use of 
Resource Descriptions (RDs). The result is lower 
cost for software development. 

The Resource Description, the heart of FlexSys 
is a data base of instrument characteristics util- 
ized by the system at run time. RDs define the 
codes and formats for a given instrument as well 
as the accuracies, ranges, timeouts and delays. 
The use of RDs at run time facilitates the rapid 
and straightforward configuration of the ATE 
system. Test program set development is inde- 
pendent of the specific hardware elements 
inthe ATE system. 

FlexSys provides for: 

* ATLAS Test Program Set (TPS) development 

* Resource Description development 

° ATE configuration 

* Test execution in a real-time or simulated 
mode of operation 


Test Program Set Development 


A touchscreen, menu-driven interface allows 
the FlexSys user to develop test program sets 
and retain a history of inputs easily and effi- 
ciently. 

A parsing editor provides both manual and 
automatic syntax checking during development 
of ATLAS test program sets. 


The ATLAS Compiler prepares ATLAS test 
procedures for execution through: 
1.Verification of ATLAS syntax, semantics. 
2.Generation of executable binary files. 
3.Covering or comparing signal statement re- 

quirements to corresponding require state- 

ments to verify that the defined virtual re- 
sources can meet test program requirements. 
4.Cross-reference table listing the connections 
between instrument ports and unit under test 
(UUT) pins. 


The Non-ATLAS procedure capability is used 
for the following: 

1.Access to 20 predefined IEEE-488 bus driv- 
ers. The bus drivers allow direct control of 13 
lines of the bus — the eight data lines and five 
control lines. The most common use of these 
drivers would be to manipulate a UUT whichis 
controlled through the 488 interface. The driv- 
ers may also be used to control ATE functions 
not currently supported by IEEE ATLAS. 

2.Perform user defined procedures displaying 
custom screen menus through a library of 
touchscreen menus allows full operator inter- 
action with a running ATLAS TPS without the 
need for a keyboard. 

3.Perform user defined procedures thatutilize 
the pixel graphics capabilities of the 1722A. 
The user can create Non-ATLAS Procedures 
in FORTRAN, C, or Assembly language. 


* The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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Resource Description 
Development 


With FlexSys actual resources used at run time 
need not be predefined — a feature unique 
among ATE systems. Instead, real resources 
(station test equipment) which meet the condi- 
tions of ATLAS REQUIRE statements are speci- 
fied after compilation of the ATLAS test proce- 
dures. Information contained in the Resource 
Description Data Base specifies the following: 
® Available functions and capabilities. 

* Native IEEE-488 bus codes that control the 
instrument. 

® The data format of information returned to the 
controller. 

® Miscellaneous information such as settling 
times, instrument error codes, etc. 

This data is used at run time, allowing compi- 
lation to be accomplished independent of real 
resources. RDs for system resources may be 
written by the user, or may be purchased from 
Fluke. 


System Configuration 


Configuration integrates the instruments on 
the 488 bus into a functional ATE test station. 
The System Configuration process gives the 
user the ability to configure and reconfigure his 
system with minimal cost and effort by allowing 
the test program sets to be run without modifica- 
tion or recompilation after reconfiguration of the 
test station. 

The configuration process identifies the instru- 
ments connected to the bus and creates a Re- 
source Description Table. This table is a collec- 
tion of resource descriptions, for each instru- 
ment in the test station. ATE configuration is 
independent of the ATLAS test program set so 
that the ATE configuration need not be re-estab- 
lished as long as the instruments on the bus do 
not change. 

Resource assignment establishes the logical 
mapping of the real resources on the bus to the 
virtual resources specified by the ATLAS test 
program set to perform the following: 

° Assign a real instrument resource for each 
virtual resource in the test program set. 

* Check that the real resources on the bus do, in 
fact, satisfy the virtual resources specified in 
the ATLAS REQUIRE statements. 

® Choose signal paths which are defined in the 
system interface RD for use at run time. 


Test Execution 


Test Execution provides for: 
® TPS Selection 
° Simulation 
° Execution 
* Debug Monitoring 
TPS Selection 

TPS Selection allows the test operator to select 
from available test programs. This is conven- 
iently done using the touch-sensitive screen to 
page through possible selections and designate 
which test program to execute. 


Simulation 

Simulation provided to allow a test program- 
mer to verify correct operation of test procedures 
and resource descriptions without actual use of 
the ATE system. 


Test Execution 

The test equipment is controlled using the 
programming codes extracted from a resource 
description to perform the operations defined by 
the ATLAS signal statements. 


Debug Monitor 

The debug monitor commands include single 
step execution, setting break points, enable 
program trace and examination of program vari- 
ables. The test engineer may examine and alter 
system flags and the command buffers sent to 
the instruments. The debug monitor allows 
debugging to take place at the ATLAS statement 
level. 


Documentation 


Documentation is presented for both the nov- 
ice and advanced users. 

Product documentation includes: 
® Getting Started Manual 
° System Guide 
° System Configuration Manual 
° ATLAS Program Development Manual 
° Resource Description Development Manual 

The FlexSys manual set is organized in refer- 
ence form, with tab dividers, indexes, section 
headers on each page, and a consistent read- 
able format. The manuals are supplemented 
with tutorial introductions and numerous ex- 
amples. + 

The FlexSys ATE Workstation is available in 
three configurations: 


Model 1790A-500 

ATE System Development Software: Provides 
all capabilities required for resource description 
development, station configuration, TPS devel- 
opment and test execution, simulation, and non- 
ATLAS module linkage, complete with sample 
RDs and test program sets. 


Model 1790A-400 

TPS Development Software: Provides the 
capabilities required for TPS development, con- 
figuration and execution (for the user who does 
not develop his own RDs). 


Model 1790A-300 

Test Execution Software: Provides all capabili- 
ties required for execution of ATLAS test pro- 
gram sets. 


Options 
1790A-301 Configuration (available only as 
an option for 1790A-300) (Included in -500 
and -400) 

This option allows for the rapid reconfiguration 
of hardware within the test station without re- 
compilation of ATLAS test procedures. 


Ordering Information 


Models ~ January 1989 prices 
1790A-500 ATE System Development 


Software iscc-cg.c create $21,950 
1790A-400 TPS Development 

SoftWare és See eee 18,950 
1790A-300 Test Execution Software .. 5250 
1790A-301 Configuration .............0... 250 


Optional Resource Descriptions 


Calibrators 
1790A-RDO1 RDs for Fluke DC Calibrators 


(5440A, 5440B, 5442A) ....... eee 400 
1790A-RDO2 RD for Fluke 5200A AC 

Calibrator ji... is.0s20aee eee 200 
1790A-RDO3 RD for Fluke 5450A 

Resistance Calibrator ...............00 200 
DMMs 
1790A-RD21 RDs for Fluke DMMs 

(8502A, 8505A, 8506A) .......22- eee 800 
1790A-RD22 RD for Fluke 8520A Digital 

Multimeter :.....<.000:.c.....:s0suheeee eee 400 
1790A-RD23 RD for Fluke 8520A/AS-1 

Digital Multimeter.................-.:e0csees 600 
1790A-RD24 RDs for Fluke DMMs 

(8840A, 8842A) ........ wit 400 
1790A-RD25 RDs for Hewlett-Packard 

DMMs (3455A, 456A) ..........:::0eee 800 
1790A-RD26 RD for Hewlett-Packard 

3478A° DMM ...:.....c0c.0:0 eee 400 
1790A-RD27 RD for Keithly 192 

Programmable DMM ..............::::08 400 
Power Supplies, Power Meters 
1790A-RD41 RDs for Fluke DC Power 

Supplies (4210A, 4216A, 4250A, 

4265A, 4270A, 4275A) ......ccceeeereeeeee 400 
1790A-RD42 RD for Hewlett-Packard 

6002A DC Power Supply ................. 400 
1790A-RD43 RD for Hewlett-Packard 

436A Power.Meter ..c.:...ceen-sue seer 1000 
1790A-RD44 RDs for Kepco Power 

Supply Programmers (SN488-031, 

SN488-032, SN488-121, SN488-122, 

SNR488-4, SNR488-8) ............:00 200 
Signal Generators 
1790A-RD61 RD for Fluke 6011A 

Signal Generator .....:s..-.:0.: eee 600 
1790A-RD62 RDs for Fluke Signal 

Generators (6060A, 6060B) ............ 600 
1790A-RD63 RDs for Fluke Signal 

Generators (6070A, 6071A, 

GO7VA/AD) > vicccc cee eee ee 600 
1790A-RD64 RDs for Hewlett-Packard 

8656A Signal Generator .................- 600 
Other 
1790A-RD81 RD for North Atlantic 5310 

Resolver Synchro Sim ............:::::00 
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1120A 
«ap 


IEEE-488 


"ADDRESS SELECT 
_AODRESS SE 


Fluke’s Portable Test Instrumentation (PTI) 
system puts low cost instruments on the IEEE 
bus. The benefit is that you only pay for system 
Capability if and when you need it. And neither 
size, weight, nor performance of the basic instru- 
ment is compromised for system capabilities you 
may not need. Instead of building interface capa- 
bilities into each low cost unit, we have designed 
a single instrument called the 1120A IEEE-488 
Translator to do the interfacing job for you. 

The 1120A is the communications link be- 
tween IEEE Std 488-1978 and a variety of Fluke 
instruments. Operating between one or more in- 
struments and the IEEE bus, the 1120A converts 
codes and signals on the bus to corresponding 
codes and signals compatible with the particular 
instrument. It passes address and control com- 
mands to an instrument or outputs data, or both, 
depending on the capabilities of the particular 
instrument being interfaced. 

The 1120A is a translator for a number of Fluke 
instruments including universal counter/timers, 
communications counters, digital thermometers, 
frequency synthesizers, and digital ac voltme- 
ters. Up to three instruments can be interfaced to 
the bus with a single 1120A, and multiple 1120As 
can be used in a system. 

The 1120A connects instruments to the bus 
through an optional data output unit in the instru- 
ment and a “personality card” inthe 1120A. Each 
personality card is individually addressable and 
“transparent” to other instruments. Each corre- 
Sponds to a particular Fluke instrument model 
and is sold as an option to that instrument. The 
| 
| 
| 
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(NSN 5811-01-202-7491) 1120A 


1120A IEEE-488 Translator 


cards simply plug in to an 1120A which provides 
the necessary power and microprocessor-based 
circuits for their operation. The 1120A person- 
ality cards, accessory cables, and instrument 
data output units are designed to be easily as- 
sembled by the user. As your needs change, you 
can quickly change cards to accommodate other 
Fluke instruments. Many of the instruments and 
cables are sold as Option -521. If so numbered, 
they will operate directly into a Fluke 2020A (with 
Option -004) or 2030A Printer without an 1120A 
IEEE-488 Translator. 


Building A System 


Instruments that presently operate through the 
1120A Translator to work in an IEEE-488 sys- 
tems are: 2180A, 2190A, 6160B, 7220A, 7250A, 
7260A, 7261A, 8920A, 8921A, and 8922A. 
Ordering Option -529 with most any of those 
instruments will get you all the things you need 
to connect the instrument to an 1120A Transla- 
tor. However, check the catalog pages pertain- 
ing to each instrument to be sure. 

For example, if you wanted to connect both a 
Fluke 7261A Counter and a Fluke 8920A Digital 
Voltmeter to other instruments on the IEEE-488 
bus you could do so by ordering an 1120A 
Translator and checking the option descriptions 
for the 7261A and 8920A. You would find you 
need Option 892XA-529 (for the 8920A) and 
Option 72XXA-529 (for the 7261A). 

Optional 1-meter, 2-meter, or 4-meter cables 
connect the 1120A Translator to other “bus in- 
struments.” 


See the instrument index in the front of this 
catalog for a complete listing of IEEE-488 com- 
patible instruments. 


A 17-4 Bit Parallel Interface 


A special circuit card may be fitted into an 
1120A Translator that converts it into a general 
purpose translator between IEEE-488 bus sys- 
tems and bit parallel data systems. 

One A17-4 Card handles up to 32 digital inputs 
and/or outputs and up to three A17-4 cards will 
fit in one 1120A Translator. 

Any, or all, of the 32 bits may be used as input 
and/or output. However, these bits must be 
organized in groups of four or eight. BCD, binary 
and hexadecimal modes may be chosen, or for 
status outputs any single bit may be set or reset 
without altering other bits in the binary or hex 
mode. 

The A17-4 can be set to continuously monitor 
any designated single port (8 or 4 bits). It will then 
request service whenever any bit of that port, 
which is enabled by the SRQ mask, changes to 
a logic True. 

The A1 7-4 has an output strobe line which may 
be used to trigger or latch external devices when 
the data on the output lines is valid. Similar 
capability is optional in the 2400B, 2280B, and 
the 1722A with Option -002. 

For more information ask for Bulletin A0143. 


Ordering Information 


Model January 1989 prices 
1120A IEEE-488 Translator ................... $590 
A17-4 Bit Parallel Interface ................... on req 
Accessories (Also see page 485) 

Y8021 1m (39.4 in) Shielded Cable ....... 130 
Y8022 2m (78.8 in) Shielded Cable ....... 145 
Y8023 4m (13 ft) Shielded Cable ........... 155 


Service & Support 


Warranty 

One-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 


Extended Warranty 
SGC1et120A Repaiter. Se. Sas. eee 64 
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PM 2534 & PM 2535 


urements/sec. Sequence programming allows 
repetition of the same measurement cycle; thus 
when combined with System 21 modules (see 
page38s0), allows the PM 2535 to actasa smalldata 
logger with no need for dedicated computer control. 


Computer Control 


The PM 2534 and PM 2535 can be controlled 
via the GPIB or RS 232C interface. The PM 2535 
also offers the following system capabilities: 10 
functional measurement set-ups can be pro- 
grammed including processing such as Ax + B, 
dBm or zero-set. With the SEQUENCE function 
| these 10 functional set-ups can be made auto- 
PROBE : matically and sequentially. When combined with 

< the burst mode, the measurements made can be 
stored in the PM 2535 until read by the computer, 
thus freeing thecomputer tohandle other routines. 


Controlling System 21 Modules 


Many system applications demand measure- 
ments to be made at a number of different points 
and require large and expensive scanners. But 
with the PM 2534 and PM 2535, System 21 can 
PM 2535 be added to any GPIB application to provide a 
modular and cost-effective solution to system 
switching. Both the PM 2534 and PM 2535 have 
a System 21 Master Unit built-in, enabling them — 


PM 2534 & PM 2535 GPIB Instrumentation Bello to. contol any sysien 20a 
a soe ystem 21 slave units connect to the internal 
3'/2 to 6/2 digits < . ee ie | Se bus connector on the rear of the FM 2534 or 


PM 2535 with a PM 2192 Extension Cable Set. 
In addition, control commands are accepted via 


“400 measu ments — Te | the PM 2534 or PM 2535 GPIB interface and 

a eee a 2 a eS ee retransmitted to the System 21 internal bus, | 

GPIB/IEEE interface standard cos 5s Pe ____ eliminating the need for costly interfaces, cables 
Frontoniearinpuis = ee and power supplies. 


es oe ath eee Se Ro aahaa ee ee ae Ss The terms GPIB and IEEE-488 may be used inter- 

Scanner extension See uni es IRIE DC ARES Ren TT al MIA au St tata eNtey eg oie, ea Mc a changeably throughout this catalog. 

The Philips PM 2534 and PM 2535 GPIB 
Instrumentation Systems.cover a broad range of IECEEEICONIROLIER 
applications. While both instruments are suit- 2S 
able for a wide range of general purpose meas- 
urements, the PM 2535 offers additional ad- 
vanced functions for applications demanding 
data gathering and fast measurement collecting 
and processing. 


Basic Features 


Both the PM 2534 and PM 2535 offer seven arate he, 
measurement functions, front or rear inputs and CLLLL LD ELL 


6'/2 digit guarded sensitive measurements or up 
to 3'/2 digit high speed measurements. The units 
can operate in scan mode under external control 
via the GPIB/IEEE-488" interface. 


_ Extra Capabilities of the PM 2535 


As weil as the above features, the PM 2535 has 
built-in data collection, advanced control facilities 
and calculations including Ax + B, A%, dBm and 
relative measurements. Maximum and minimum 
values can be stored over a time interval, and 
warnings can be given if specified limits are ex- 
ceeded. Burst mode provides up to150 meas- 
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Controlling System 21 without an 
Instrument Controller 


The PM 2535 also has the capability to control 
System 21 slave units without the need of an 
instrument controller. Through the SEQUENCE 
function, the PM 2535 can create a 99 step 
program. Each step of the program is associated 
with one of ten functional DMM set-ups. Both the 
SEQUENCE program and the 10 functional 
DMM set-ups are stored in non-volatile memory 
in case of power loss. With these two functions, 
a small data logging system providing scaled 
measurements can be achieved with the 
PM 2535 without dedicating an instrument con- 
troller to the task. 


Rear view of PM 2535 showing duplicated front panel 
input sockets, data bus interface and System 21 con- 
nectors. 


Multidrop 


Multidrop is another possibility to operate in 
smaller systems. This mode allows a number of 
devices to be controlled by the same instrument 
controller. Data flow is controlled by using the 
SOH-ETX or STX-EOT protocol. A device is 
selected by SOH or STX followed by a selected 
character, and deselected by the same charac- 
ter. In this manner multiple instruments can be 
controlled by the RS 232C interface. 


Ordering Information 


For Technical Specifications and Ordering In- 
formation of the PM 2534 and PM 2535 see 
page 83. 
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2205A 
«ap 


IEEE-488 


PM 2205A 


2205A Switch Controller/Scanner 


Plug-in modules that expand the versatility of the 2205A 


Channel es (up to 1000) 
Matrix latching _ co 

Low level and thermocouple SC 
Two-wire or four-wire resistance sca 
Actuator/Relay control : 


Remote operation via GPIBIEEE 488 interface Tee a — 


Versatile Switching, Latching, 
Scanning 


The microprocessor-based 2205A Switch Con- 
troller offers a wide variety of switching, scan- 
ning, and matrix-latching capabilities for applica- 
tions in production testing, process monitoring, 
process automation, calibration, etc. 

The 2205A may be operated or programmed 
from the front panel to perform periodic switching 
operations. Or it may be directed remotely in a 
system compatible with IEEE Std 488-1978 to 
perform complex switching operations. 


Five Switching Options 

Five kinds of switching module options are 
available. They plug into the 2205A mainframe 
and any combination of up to ten modules may 
be plugged in at the same time. Model 2201A or 
2202A Extender Chassis allows for expansion of 
a system to accommodate up to 100 modules. 

Three of the five types of switching options are 
for scanning analog signals and measuring them 
with a DMM. One of the three is for measuring 
low level signals such as the output voltage from 
thermocouples (-600), one is for general-pur- 
pose scanning (-300), and one is for measuring 


resistances using 4-wire connections (-400). Four 
wires are needed for precision measurements of 
low resistance values through long input wires. 
The latter option uses a pair of modules: a 
general-purpose module for the current-source 
leads and a low-level module for the voltage- 
sense leads. 

Each module has ten reed relays and will scan 
ten points. The low-level reed relays switch a 
guard line as well as a pair of input leads. 

Option -100 is an actuator module with five 
medium-power relays for controlling external 
and remote devices like indicators, actuators, 
alarms, power supplies, and other relays. 

Option -200 is a matrix latching module that 
may be configured in one of three ways: either as 
a 1 by 8 matrix, as two 1 by 4 matrixes, or as a 
2 by 4 matrix. This option features an 8 millisec- 
ond break-before-make switching speed and 
less than 10 microvolts of thermal offset. 


Integrated Stimulus, Measurement, 
Control 

The modularity of the 2205A makes it easy to 
configure switching in numerous ways. And that 
makes it a worthy building block for automated 


systems of various kinds. With the standard 
GPIB/IEEE-488* interface the 2205A becomes 
an integral part of a sophisticated system. Fluke 
offers numerous IEEE-488-compatible instru- 
ments including the 1722A or 1752A Instrument 
Controller, signal sources, power sources, cali- 
brators, digital voltmeters, counters, thermome- 
ters, data loggers, and printers. The IEEE-488 
interface supports the following subset: AH1, L2, 
RL1, DC1, E2. 


Specifications 


2205A Specifications 


Control: Manual, panel-programmed scan, or 
via IEEE-488 Interface 

Panel Controls: Select channels to be scanned, 
actuated, or latched. Scan rate selectable in 0.1 
second increments from 0.2 seconds to 3.3 
seconds per channel using behind-the-panel 
control 

Switch-Module Slots: Ten, expandable to 100 
using several 2201A (12-slot) or 2202A (10-slot) 
Extender Chassis 

Display: 3-digit LED. Shows active channel 
number. Also shows assigned address (using 
IEEE-488 Interface) at time of power-up 
Trigger Output: Rear panel BNC connector. 
TTL level. Adjustable delay. To trigger measure- 
ments following moments when switching oc- 
curs 

Analog Output: To digital multimeter via rear 
panel output connector. Guarded 2-wire or 
guarded 4-wire connections. Common-mode 
voltage 170V dc or peak ac 

Other Inputs and Outputs: Via module con- 
nectors included with modules 

Internal Scanning Bus: Two 3-wire buses. One 
is common to even-numbered module slots; the 
other is common to odd-numbered slots. Goes 
to analog output. Input resistance is greater than 
10 GQ on HI or LO with respect to power line 
ground. 


2201A Specifications 


Switch-Module Slots: 12 in each 2201A. Up to 
100 slots (1000 channels) per system 

One or more 2201A Extender Chassis may be 
connected to a 2205A via a six-foot cable sup- 
plied with each 2201A. Power and control for the 
modules is supplied by the 2205A. 


*The terms GPIB and IEEE-488 may be used inter- 


changeably throughout this catalog. 
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Option Specifications 
Actuator Control Module (-100) 


Relays: Five, SPDT 

Switching Time: 20 ms* 

Contact Rating: 1A maximum at up to 26V dc or 
30V rms ac. 3A fuse in each common line 
Connectors: Screw terminals, three lines per 
relay. Terminals are mounted on an edge-card 
connector that plugs onto, and is easily re- 
moved from, the module circuit card. Comprised 
of -110K and -010K 


Matrix Latching Module (-200) 


Relays: Eight, latching, DPST with unswitched 
guard, break-before-make 

Switching Time: 8 ms* 

Rating: 40 mA maximum to 170V dc or peak ac, 
max 

Bandwidth: Dc to 1 MHz (+0.1 dB) into 6002 to 
1 MQ load 

Thermal Offset: <10 nV 

Configurations: One 2x4 matrix, two 1x4 ma- 
trixes, or one 1x8 matrix 

Connectors: Screw terminals, three lines per 
relay. Terminals are mounted on an edge-card 
connector that plugs onto, and is easily removed 
from, the module circuit card. Comprised of -210 
and -009K. 


General-Purpose Scanning Module 
(-300) 

Relays: Ten, reed type, DPST with unswitched 
guard 

‘Scan Rate: 125 channels per second, max* 
Rating: 40 mA maximum. A 0.5A fuse in each 
input line 

Thermal Offset: <10 pV 

Connectors: Screw terminals, three lines per 
relay. Terminals are mounted on an edge-card 
connector that plugs onto, and is easily re- 
moved from, the module circuit card. Com prised 
of -310K and -009K. 


Low-Level Scanning Module (-600) 


Relays: Ten, reed type, 3PST, switched guard 
Scan Rate: 80 channels per second, maximum* 
Rating: 15 mA maximum to 35V peak 
Reference Junction Output: 540 mV at 25°C 
Thermal Offset: <1 yV 

Connectors: Screw terminals on isothermal 
block to minimize temperature differences be- 
tween terminals when scanning thermocouples. 
Reference junction temperature-sensing circuit 
on isothermal block provides automatic com- 
pensation to thermocouple output signals. Ter- 
minals are mounted on edge-card connector 
that plugs onto, and is easily removed from, the 
module circuit card. Comprised of -610K and 
-008K 
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Four-wire Ohms (-400) (-300 plus -600) 


Two modules per option, used in adjacent slots. 
Switch both current-source and voltage-sense 
connections for precision resistance measure- 
ments. Specifications for current sourcing are 
the same as for Option -300. Specifications for 
voltage sensing are the same as for Option -600, 
except reference junction temperature sensing 
circuits are not available. Comprised of -310K 
and -009K plus -610K and -008K. For applica- 
tions requiring more than 50 four-wire ohm cir- 
cuits, the 2200A-7000/AU adapter and pairs of 
2201A Extender Chassis are required. 

“These times are 2205A times and do not necessarily 
reflect system specs 


General Specifications 


Temperature: 0°C to 50°C, operating; -55°C to 
+75°C, non-operating 
Relative Humidity: <80% to 40°C, operating 
Power: 100, 120, 220, or 240V ac +10%, 50 to 
60 Hz, selectable from rear panel. 25W maxi- 
mum 
Size: 17.8 cm H x 43.2 cm W x 44 cm D (7 in x 
17 in x 17.4 in) 
Safety: IEC 348 Protective, Class 1 
Weight: 7.1 kg (15.6 Ib) 
Included 
2205A: Manual, power cord, 3-foot Y8076 ana- 
log output cable for 8502A-16, 8505A, 8506A, 
8520A, or 8860A-06 DMM 
2201A: Manual, six-foot cable for connecting 
to 2205A 
2202A: Manual, power cord but no cable 


Ordering Information 


Models January 1989 prices 
2205A Switch Controller 

including IEEE-488 Interface ................ $2590 
2201A Extender Chassis..............00.0000 1900 
Options 
100 Actuator Control ...................000c0000 400 
=200) Mattia aciCning gates.cecvst<s-scesacteceees 400 
-300 General-Purpose Scanning............ 400 
-400 4-Wire Ohms Scanning .................. 960 
-600 Low-level Scanning ..............:0:cee 560 


Accessories (Also see page 485) 
2205A-008K Spare Low-Level 


CONNECIOle se ee tee oe eee $120 
2205A-009K Spare General-Purpose 

GONNCCION peat auntnt eee eos 7, eet, 120 
2205A-010K Spare Actuator Connector 110 
2205A-110K Spare Actuator Card ......... 360 
2205A-210K Spare Matrix Latching 

Care eres ne ee eS mn ag 360 
2205A-310K Spare General-Purpose 

SCANNCH Carentan eee rls, os. ere eee: 360 
2205A-610K Spare Low-Level 

ScanmeniGarda tes. .ceee ee ameter ees 450 


2200A-7000/AU Multi-Channel 
4-Wire Ohms Adapter .............c:::cccee on req 


Y8021 1m Cable for IEEE-488 Bus........ 130 
Y8022 2m Cable for IEEE-488 Bus......... 145 
Y8023 4m Cable for IEEE-488 Bus......... 155 
Y8004 1.5m RS-232-C Cable ................ 110 


Y8013 Trigger Output Cable, 4-foot ....... 25 
Y8076 Analog Interface Cable (included 


W/ 220 5A)53-tOOteremen cee ete rete 125 
M07-205-600 7" Rack Adapter ............... 110 
MO00-260-610 18" Rack Slides 

(needs MO7-205-600) .............::ccccseceeeee 130 
M00-270-610 20" Rack Slides 

(needs MO7-205-600) ................c220s0002 130 
MO00-280-610 24" Rack Slides 

(needs MO7-205-600) ..............:sccesseeeee 130 


*-7001 and -7002 both required with 2202A 


Service & Support 


Warranty 

One-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 
Extended Warranty 
SC1-2205A Repair (w/calibration) ......... 420 
SC1-2205A Repair (cal w/in or out data) 455 
$C1-2205A Repair (cal w/in and out data) 490 
SC2-2205A Cal 


(1 per yr recommended) ..................+ 31 
SC2-2205A Cal 

(1 per yr w/in or out data).................... 66 
SC2-2205A Cal 

(1 per yr w/in & out data) .......... eee 101 
$C1-2201A Repair (w/calibration) ......... 163 
$C1-2201A Repair (cal w/in or out data) 198 


$C1-2201A Repair (cal w/in and out data) 233 
SC2-2201A Cal 


(1 per yr recommended) ...................5 31 
SC2-2201A Cal 

(1 per yr w/in or out data) .......... ee 66 
SC2-2201A Cal 

(1 per yr w/in & out data) oo... ee 101 
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The 4200 Series Programmable Power Sources 
i are more than just precision digital-to-analog 
converters. They incorporate features that are 
not available in typical programmable power 
supplies: speed, accuracy, low programming 
noise, true current limiting, isolated control logic, 
output proportional to an external reference volt- 
age. 

These power sources may be operated in ser- 
ies or parallel, just like batteries. They will oper- 
ate with up to 1000 volts between chassis ground 
and guard (250 volts with IEEE-488 interface). 
That allows you to use them as a programmable 
vernier for high voltage power supplies. Current 
sink capability, coupled with programmable cur- 
rent limits, allows four of the six models to be 
used as a dynamic load. 


Isolated Control Logic Option (-01) 


Isolated control logic is parallel BCD for the 
4210A, 4250A, and 4270A and 14-bit or 16-bit 
parallel binary for the 4216A, 4265A, and 4275A 
and is available as Option -01. However, any of 
the six models may be ordered with multi-strobe 
logic (Option -09) or with an interface for com- 
patibility with IEEE Std 488-1978 (Option -05). 


Multi-Strobe Logic Option (-09) 


Allows programming directly from any 16-bit or 
18-bit program source with addressing capabili- 
ties for up to eight 4200-Series Power Sources. 
The power sources may be in series as well as 
parallel. The control lines are electrically isolated 
from the output. 


IEEE-488 Interface Option (-05) 


The IEEE-488 interface allows the user to 
program the following functions using command 
character format: Voltage, current limit, external 
reference, range, polarity, SRQ response on er- 
rors, operate and standby. In addition to the 
normal command string format of programming, 
the IEEE-488 interface offers a “Direct Ladder 
Access” mode of programming. This mode is a 4- 
byte transfer sequence with limited IEEE-488 
error and syntax checking, but with fast output 
results. The repertoire is SH1, AH1, T6, L4, SR1, 
4250A DC1, and DT1. 


4210A 


External Reference Option (-03) 


: 5 Output may be ac as well as de. And, with Op- 
4200 Series Power Supp lies tion -03, you have the ability to amplify or attenu- 


: 2 z aa ate, by digital control, either an ac or dc voltage 

IEEE-488 or parallel interfaces : 3 supplied by an external source. Output polarity 

BCD or binary 2s complement coding _ matches input polarity. The 3 dB bandwidth is 

—  =—SC«d 00 kHz forthe 4210A and 4216A, and 30 kHiZ for 
Isolated digital control of ac and dc external sources __ ee ag ae the other models. 


- Up to 65V at 1 amp or 110V at 1/2 amp ‘Current Limit Option (-06) 


oPully Quared To protect devices being powered, the output 
+0.01% accuracy ee eka ee a nan a Oe a current can be automatically limited to any value 
100 V i r ti bilit : oe between 10% and 110% of maximum output cur- 
py eco eee Peo ‘The terms GPIB and IEEE-488 may be used 

30 to 110 us response time Va ee interchangeably throughout this catalog. 
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rent in 10% steps and 1% steps to 11%. Current 4270A. Option -06 cannot be installed at the To view such characteristics as programming 


is automatically limited at 120% of rated output same time, however. noise, settling time, rise time etc., an automatic 
when Option -06 is not installed. E mode is provided. When all the bits in any 8-4-2- 
A4200 Manual Control Unit 1 decade are set, the power source will generate 


High Resolution Option (-07) For bench operation and calibration the A4200 Staircase at the analog output which may be 

To be able to program output voltage with 10 _ is available as an accessory. It allows the opera-  &Xamined on an oscilloscope. The A4200 is not 
times better resolution than normal, Option -07 _ tor to manually select each control line as wellas | COMpatible with Option -09 or the IEEE-488 
may be ordered for models 4210A, 4250A, and _ monitor flag lines available from a power source. _!Nterface Option (-05). 


Specifications 


Technical Specifications 


Characteristics 1/2 Rack Full Rack Width 
| azn | azteA | 450A | 265A |S AR7OA 


Display BCD BCD Binary 1BCD Binary 

Current Range +100 mA +H1A +A +0.5A +0.5A 
Option -06 Limit* - 10% steps* 10% steps* 10% steps* 10% steps* 

Regulation ' 0.001% 0.001% 0.001% 0.001% 0.001% 


Settling Time 
Within 0.1% of step 

Within 0.01% of step 
Low Voltage Range 
Voltage Range 


+16.383V 
1 mV 


+9.999V +32.7675V 
Resolution 1 mV 0.5 mV 


16.383 +9.999V 
1 mV 1 mV 
W/Option -07 = 100 pV 100 nV . 
ea 2 
* ed a oak +100 nV +100 nV +100 pV +100 pV +100 pV +160 LV 
VU. (°} 
= ili 3 
pb ey Stability +60 pV +60 LV +70 pV +70 pV +70 pV +105 pV 


+0.003% of Output 
Ripple and Noise 4 300 pV rms 300 pV rms 500 pV rms 500 pV rms 500 nV rms 500 pV rms 
Programming Noise 130 mV p-p 130 mV p-p 130 mV p-p 130 mV p-p 130 mV p-p 130 mV p-p 


High Voltage Range 


Voltage Range 
Resolution 


+110V 
2mvV 
W/Option -07 pl 
90- Day Accuracy ? me au + 
a +7 +530 pV 


+65.53V 
4mvV 


90-Day Stability ° 
t st +490 nV +370 nV 
+0.003% of Output =20 nv, Zh y 5 
1 mV rms 1 mV rms 1.2 mV rms 1.2 mV rms 
260 mV p-p 260 mV p-p 260 mV p-p 260 mV p-p 


Ripple and Noise 4 
Programming Noise 


“Also 1% steps to 11%. Limit at 120% of range without Option -06 
1. Percent of output, no load to full load, +10% line change 
emo C 10\35°C 

3. At constant line, load, and temperature 

4. 10 Hz to 10 MHz bandwidth 
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GPIB/IEEE-488 Instrumentation Systems 


4200 Series 


Current Limits of 
4250A & 4265A 


Current Limits of 


4270A & 4275A 


General Specifications 


Shock: 120G, 11 millisecond half-sinewave 
Vibration: 14.5G, 10 Hz to 55 Hz 
Altitude: <10,000 feet, operating; <50,000 non- 
operating 
Temperature: 0°C to 50°C operating; -40°C to 
<75°C non-operating 
Power: 115V or 230V ac +10%, 48 Hz to 62 Hz. 
4210A and 4216A 15W; 4250A and 4265A 100W; 
4270A and 4275A 200W 
Size 
4210A and 4216A: One half 19-inch rack 
width, 13.3cmH x 21.6 cm W x 40.9 cm D (5.25 
in x 8.5 in x 16.13 in) 
Others: Full 19-inch rack width, 13.3 cm H x 
43.2 cm W x 49.7 cm D (5.25 in x 17 in x 19.56 
in) 
Weight 
4210A and 4216A: 5.5 kg (12 Ib) 
Others: 15.9 kg (35 Ib) 
Included: Instruction manual, power cord, mat- 
ing digital input cable connector, screw terminal 
~ outputs. Order Y8021, Y8022, or Y8023 cable 
separately for Option -05 
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Ordering Information 


Models January 1989 prices 


4210A* Programmable Power Source, 
MOO A eos castes eenen eae pee ate seen $3400 


TOOmmA acess stave estar tae re aaeeereae estes 3400 
4250A* Programmable Power Source 

WAR Seeds Mie case Sate leer eaten 4850 
4265A* Programmable Power Source 

1 ea eth ak ply a ic SREY De ef 4850 
4270A* Programmable Power Source 

BOQ UTA ith Steannc carers eee nee ecru 5250 
4275A* Programmable Power Source 

SOO MWA ovctrcs cet sceere creten oe wae eee 5250 


*Interface Option -01, -05, or -09 is also required 


Options (for above Models)* 


-01 Isolated Control Logic ...................... 630 
-03 External Reference ............c eee 440 
-05 Interface for IEEE-488 bus............... 700 
-06 Programmable Current Limit ............ 420 
-07 1100 pV Resolution (4250A only) .... 650 
-09 (BCD/Binary) Multi-strobe Logic ...... 1090 


*See chart below for compatibility 


Accessories (See page 485) 
Rack Adapters for 4210A and 4216A 


M05-200-603 5-1/4", Dual ................... 115 

M05-203-601 5-1/4", Offset ................. 130 

M05-203-602 5-1/4", Centered............ 130 
Rack Adapter for 4250A, 4265A, 

4270A, 4275A 

M05-205-600 51/4" .........cccccceceeeeeereneee 95 
Rack Slides for M05-200-603 or 

M05-205-600 

MO00-260-610 18" 0.0.0... cceeeeeereeee 130 

MO00-270-610 20" ...0........ccceeeeeeeeeeeee 130 

MO0-280-610 24" ooo... cececccccccceeesereeeeee 130 
A4200 Manual Control Unit w/Cable ...... 700 
4210A-4014 PCB Extender Board ......... 100 
4270A-4303 PCB Extender Cable ......... 205 
Y8021 1m Cable, for IEEE-488 bus ....... 130 
Y8022 2m Cable, for IEEE-488 bus ....... 145 
Y8023 4m Cable, for IEEE-488 bus ....... 155 


Service & Support 


Warranty 

One-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 


4200 Series Option Compatibility 


Isolated Control Logic 
External Reference 
Interface for IEEE-488 Bus 
Programmable Current Limit 
100 Microvolt Resolution 


MO05-205-600 
MO05-203-601 
MO05-203-602 
M05-200-603 
MO0-260-610 
MO0-270-610 
MO0-280-610 


Rack Adapter 

Rack Adapter, left or right side 
Rack Adapter, centered 

Rack Adapter, dual, left & right 
18-Inch Rack Slides 

20-Inch Rack Slides 

24-Inch Rack Slides 


Notes: All options are customer-installable. However, add the suffix letter K if option is not to be installed at the 
factory. Order -07K and/or -09K through the parts department. ! 


«Compatible option 


1. -01, -05, or -09 is required. Only one may be installed in one instrument 
2. Option -06 and -07 cannot be installed in the same instrument 


3. Used with Rack Adapter -600 or -603 


42**A Use appropriate model number as prefix for option number 
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Data Acquisition 


Selection Guide 
2285B 2280B 1752A 2400B* 2452MCS HELIOS-I* PM 8238*tt 


Thermocouples 
RTDs 

Resistance 

DC Voltage Ranges 
Max DC Resolution 
AC Voltage Ranges 
DC Current 

Strain Gage 

BCD 

Binary 

Status (Contacts) 
Counter 

Event Totalize 
Sequence of Events 


Fe cae on aca 


Status or Alarms 
Int Relays (Max) 
User-Defined BCD 
Analog Voltage 
Analog Current 
Analog Resistance 
PID 

Stepper Motor 
Page Number 


11 Types 
All Types 
To 64K 
64 mV-64V 
1 uV 
250V 
0 to 64 mA 
Yes 
Yes 
Yes 
Yes 
To 1 kHz 
Yes 


11 Types 
All Types 
To 64K 
64 mV-64V 
1 uV 
250V 
0 to 64 mA 
Yes 
Yes 
Yes 
Yes 
To 400 kHz 
Yes 


To +10V 
4-20 mA 


7 Types** 
100Q Pt. 385** 
1V-10V 
124 nV 
250V** 

0 to 65 mA 
Yes** 
Yes 
Yes 
Yes 
To 900 kHz 
Yes 


0-256 
Yes 
To +10V 
4-20 mA 


12 Types 
All Types 
To 64K 
100 mV-100V 
1uV 
250V 
0 to 20 mA 
Yes 
Yes 
Yes 
Yes 
To 900 kHz 
Yes 
Yes 


0-1024 
0-1024 
Yes 
To +10V 
4-20 mA 
To 102K 
Yes 
Yes 
410 


12 Types 
All Types 
To 64K 
100 mV-100V 
1uV 
250V 
0 to 20 mA 
Yes 
Yes 
Yes 
Yes 
To 900 kHz 
Yes 
Yes 


0-1024 
0-1024 
Yes 
To +10V 
4-20 mA 
To 102K 
Yes 
Yes 
419 


11 Types 
All Types 
To 64K 


64 mV-64V 


0.5 nV 
250V 
0 to 64 mA 
Yes 
Yes 
Yes 
Yes 


To 400 kHz 


Yes 


*Also requires host computer such as Fluke 1722A, 1752A or IBM PC (IBM is a registered trademark of Interntional Business Machines, Inc.) 


“Using external signal conditioning 


Features 


Programming. 
Environment 


Operator Interface 


Analog Input 
Channels 


RS-232/IEEE-488 
12V de Operation 
Memory Expansion 


Menu 
Prompted 


Opt 
Yes 


Prompted 


THigher speeds possible with Multiple A/D Converters 
ttSpecifications also applicable to KS 8238 
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FORTRAN 
Assembly 


Measurement 
& Control 
Language 


2452MCS 


+.002% +.005% 


25 (High Res) 


1000 (Med Res) 


Assembly 
Pro Gen &C 


Dependent 
on Host 


11 Types 
100Q Pt 
To 3.9K 
30mV-30V 
1 uV 


10 


Function 
Keys 
+ Six 
Digit Display 


1000 Point 
Chart Recording 


Opt 


Disk Non- 
Mis 
[ves | eu 


Yes 
405 


; 
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Fluke’s most powerful data logger 
Expandable to 1500 channels” 
Precision measurements and control 
_ Flexible report generation 
_12V operation for mobile or field use 
Pseudo-channels give computer power without writing software 


MAIN MENU CHOICE <M FOR MENU>? & 


| 2285B Data Logger 

Economical solution for simpler applications Cos 
Expandable to 100 channels 

Precision measurements 

Flexible report generation 


12V operation for mobile or field use 
Pseudo-channels give computer power without writing software 


1989 Fluke and Philips Catalog 


2280 Series 


IEEE-488 


The 2280 SERIES, a family of advanced data 
loggers, combines high measurement accuracy, 
exceptional configurational flexibility, and com- 
puter-like power without requiring the user to 
write software. This family, composed of the 
2285B Data Logger and the more powerful 2280B 
Data Logging System, offers solutions for de- 
manding data acquisition and reporting prob- 
lems. 

The 2280B Data Logging System, Fluke’s most 
powerful data logger, is expandable from asimple 
20 channel data logger to a distributed 1500 
point data acquisition system. The 2280B Data 
Logging System accepts all 2280 SERIES op- 
tions, offers the ultimate in data logging power 
and flexibility. 

For applications that do not require all the 
power or expansion capabilities of the 2280B 
Data Logging System, the 2285B Data Logger is 
a more economical solution. Expandable to 100 
points, the 2285B accepts all 2280 SERIES 
options, except the Analog Output (-170), 
Counter/Totalizer (-167), Cartridge Tape (-214), 
and Advanced Math (-211) options. 


Programming Ease 


Both the 2285B and 2280B are programmed 
by responding to a series of prompted menus. 
Simple front panel responses to the displayed 
questions configure the 2280 SERIES to per- 
form the required tasks. Instead of limiting the 
user to pre-defined functions, or requiring the 
development of libraries of application software, 
the 2280 SERIES employ pseudo-channels. An 
exclusive 2280 SERIES feature, pseudo- chan- 
nels allow any mathematical relationship be- 
tween channels, such as group averages; or 
between a channel and time, such as rate of 
change; to be described as a simple algebraic 
equation. With pseudo-channels, application 
problems that previously required the power ofa 
computer, and an investment in software, are 
now possible in a stand-alone data logger. 


Power to Get the Job Done 


Accenting this computational power, the 2280 
SERIES offer excellent documentation features. 
Each measurement channel, output channel or 
pseudo-channel can be uniquely identified with a 
15 character label, clearly describing the point 
being logged. Adding further clarity, 6 character, 
user defined, engineering units for each point 
are a standard feature. Also standard is the 
ability to check every input, output or pseudo 
channel against alarm limits. Four high/low limits 
are available for each channel, and each limit 
can cause a user defined 40 character message 
describing the alarm condition to be recorded. 


Report Generation 

The 2280 SERIES allows its recording function 
to be easily tailored to the requirements of the 
job. Collected data, the results of calculations, or 
outputs can be viewed on the bright, 40 column 
“Depending on programming requirements. 


a TTNSNS._.}O © OOonsesc__ 
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Data Acquisition 
2280 Series 


vacuum fluorescent display, or logged on the 
wide format 40 column internal printer. Adding 
further recording flexibility are two communica- 
tion ports which can be configured with optional 
RS-232-C or GPIB/IEEE-488* interfaces. An op- 
tional DC100 magnetic tape drive is also avail- 
able for the 2280B Data Logging System, allow- 
ing 500K bytes of data and/or programs to be 
saved on each tape. This stored data may later 
be downloaded to a PC using the Prologger 
Software Package. 


For Demanding Environments 


Applications that require more input or output 
points than can be housed in the mainframe are 
satisfied by using the 2281A extender chassis. 
These extender chassis are connected to the 
mainframe with a simple six twisted pair cable, 
and communicate via a high speed, fault toler- 
ant, communication network. Since all commu- 
nication is digital, signal integrity is assured in 
electrically noisy environments. Furthermore, 
any input or output options housed in an exten- 
der chassis have an operating range of -20°C to 
+70°C. 


Portable Operation 


Another standard feature is full operation from 
12V dc power, making the 2280 SERIES a 
natural for mobile data acquisition. Additionally, 
connecting a 12V battery allows this dc operat- 
ing mode to function as an uninterruptable power 
supply. The 2280 SERIES trickle charges the 
battery when on line power and bumplessly 
transfers to battery operation when line power 
fails, assuring measurement integrity for critical 
applications. 


Specifications 


2280 SERIES System 


Maximum Inputs & Outputs: <1500 points per 
system (2280B);<100 points per system (2285B) 
Analog Inputs: <1500 channels per system 
(2280B), <100 channels per system (2285B) 
Status, Binary, or BCD Inputs: <1500 lines per 
system (2280B), <100 lines per system (2285B) 
Status Outputs: <1500 points per system 
(2280B); <100 points per system (2285B) 
Alarm Outputs: <1500 points per system 
(2280B); <100 points per system (2285B) 
Analog Outputs: <600 points per system (2280B 
only) 
Computation Power: Besides built-in thermo 
couple and RTD linearizations, the 2280 SE- 
RIES will handle equations involving addition, 
subtraction, multiplication, division, and paren- 
theses. Advanced Math Option (-211) (2280B 
only) adds square root, exponent, logarithm, 
trigonometric, standard deviation, interpolation 
tables, logic functions, equal-to, less-than, 
greater-than, etc. 
*The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 


Tasks: Up to 10 independent, prioritized scan 
groups 
Scanning Speed: Depends on the number of 
A-to-D Converter Options (-161) per system and 
the system configuration. Scanning dc voltage 
inputs for alarms at full accuracy: 
Up to 16 channels per second with 1 A/D 
Option 
Up to 30 channels per second with 2 A/D 
Options 
Up to 42 channels per second with 3 A/D 
Options 
Up to 65 channels per second with 5 A/D 
Options 
Temperature: 0°C to 50°C operating (2280B/ 
2285B); -20°C to 70°C operating (2281A) 
System Communications: High speed digital 
data transferred between 2281As and a 2280B/ 
2285B is via noise-immune twisted wire-pairs. 
May be linked in star and/or daisy-chain configu- 
rations 
Distance To Extender Chassis: Any 2281A 
may be up to 1 km away from a 2280B/2285B 
Failures: System component failures are re- 
ported as an alarm. All properly operating equip- 
ment continues with normal tasks 


2280 SERIES Mainframe 


/O Capacity: Six slots for input and output op 
tions. One of the six slots must contain an A-to- 
D converter option when one or more analog 
input options is used. Each analog input option 
will scan 20 channels and each status or digital 
input or output option will handle 20 lines. If no A- 
to-D converter option is needed, each 2280B/ 


_ 2285B will handle up to 120 points of status 


inputs or outputs. Two additional plug- in slots 
are for any combination of one or two IEEE-488 
or RS-232 options 

Program Memory: 32K bytes (2280B); 20K 
bytes (2285B). Non-volatile. Battery back-up for 
at least 30 days, 90 days typical. Program may 
also be printed using internal printer or with 
optional interface to external devices 

Internal Printer: Uses thermosensitive paper, 
110 mm (4.4 in) wide. Up to 40 alphanumeric 
characters per line printed from 5x7 dot matrix, 
2.6 lines per cm (6.7 lines per in). Each line 
printed below the previous line. Will plot one to 
four graphs from scanned or calculated data, 
instead of alphanumeric characters, using dis- 
tinctive symbol for each graph in any of 276 
discrete positions across width of paper. Auto- 
matic paper take-up reel prevents spilling and 
allows withdrawal of any printed portion for re- 
view 

Power: 100, 120, 220, or 240V ac +10%, 50 or 
60 Hz. Or 10.5 to 15V dc. Ac power will trickle- 


charge 12-volt battery for uninterrupted power. , 


Less than 120W fully loaded 

Included: Manual set, Getting Started Guide, 
one roll of printer paper, one pad of program- 
ming forms and power cord 


2281A Extender Chassis 


Capacity: Same plug-in options as 2280B/2285B 
Power: Normally supplied by 2280B/2285B via 
2281A-402 cable or equal. An optional built in 
power supply (2281A-431) may also be used 
and may be required for remote operation 
Operating Temperature: -20°C to +70°C 
Weight: 20-29 kg (45-66 Ib) depending on con- 
figuration 

Size: 22.23 cm H x 43.94 cm W x 66.17 cm D 
(9.35 in H x 17.30 in W x 26.05 in D) 

Altitude: Operating: 3050 M (10,000 feet); non- 
operating: 12,200 M (40,000) 


Options 
DC 100 Tape Drive 
Option (-214) (2280B only) 


Used to store both scanned data and data 
logger programs. A single tape can contain 
multiple files of programs and/or data as the 
operator chooses. The tape is formatted with a 
directory which may be listed on the printer. 

Four data compression formats are selectable 
for data recorded. Storage capacity is 500K 
bytes which is 11,300 to 41,600 channel read- 
ings dependent upon format selection. 

Recorded data may be transferred to the inter- 
nal printer, peripheral devices, or a PC (See 
Prologger software page 403). The data transfer 
function permits data recorded at full speed to be 
transferred to a slower device such as the inter- 
nal printer. The operator may transfer an entire 
file or part of a file based upon the time the data 
was recorded. For example, if a file contains data 
from a 24-hour test, the operator may only be 
interested in printing information gathered be- 
tween 2:00 p.m. and 3:00 p.m. The operator 
enters these “start” and “stop” times and the 
2280B searches for and transfers only those 
scans which were executed in the 2 to 3 p.m. 
time span. 

One blank DC 100 tape cartridge is included 
with Option -214. 


Advanced Math 
Option (-211) (2280B only) 


Functions: Absolute value, square root, expo- 
nential, sine, cosine, tangent, arc sine, arc co- 
sine, arc tangent, common logarithm, natural 
logarithm, e*, exponentiation, integer part, maxi- 
mum value, minimum value, standard deviation, 
elapsed time 

Logical Operators: AND, OR, NOT, EXCLU- 
SIVE OR 

Relational Operators: <, <, >, >, =, # 
Interpolation Tables: <10, user-entered. Num- 
ber of points per table is limited only by system 
memory 


High Performance A/D Converter 
Option (-161) 
One per 2280B/2285B and 2281A required for 


any analog measurement inputs. <15 total per 


system 
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Dynamic Range: 80,000 counts 

Ranges: +64 mV, +512 mV, +8V, and +64V dc 
Resolution: 1 uV on 64 mV range, 10 nV on 512 
mV range, 100 pV on 8V range, 1 mV on 64V 
range 

Common Mode Noise Rejection: >170 dB at 
50 or 60 Hz +0.1%; >160 dB at dc; 100 ohm 
unbalance 

Normal Mode Noise Rejection: >60 dB at 50 or 
60 Hz +0.1% 

Operating Temperature: -20°C to +70°C 


2280B/2285B & 2281A Input Options 


Maximum 
Inputs Per 
Scanner 


For These 
Inputs 


Thermo- ak 
couples ibd Bee 
W76 or -162** 


AC & DC “ a i 
RTDs or + 
Seaees 


RTDs, Ohms ~ + 
BOD Digits ee 
17 Bits 


CMM 
None seer 
eee 
vents 
Totalize None 167 6 (2280B 
Events Req ae 
“Adc voltage scanner and companion connector Option 
(-162 and -176) are also required for each Transducer 
Excitation Option -164 used for RTDs, Ohms, or Strain 


measurements 
** A/D Converter (-161) required in chassis 


Voltage, Thermocouple Inputs 


Thermocouple and DC Scanner 
Option (-162) 


Channels: Twenty per option. One 3-pole dry 
reed relay for each channel (Hi, Lo, Shield) 
Ranges: 64 mV, 512 mV, 8V, and 64V, software- 
selectable 

Input Impedance: >200 MQ on 64 mV and 512 
mV ranges, 10 MQ on 8V, and 64 ranges 
Thermal Offset: <1 uV each channel 
Maximum Input Voltage: 250V dc or rms ac 
between Hi and Lo terminals 

Maximum Common Mode Voltage: 250V dc or 
rms ac between Hi or Lo and ground or between 
two adjacent channels 


Isothermal Input Connector 
Option (-175) 
Channels: Twenty 3-wire sets of screw termi- 


nals for thermocouple or voltage input wires. 
Large, insulated aluminum block serves as refer- 
ence junction 

Maximum Measurable Voltage: 64V dc 
Compatibility: Plugs onto scanner module, 
Option -162 


Voltage Input Connector Option (-176) 


Channels: Twenty 3-wire sets of screw termi- 
nals for dc voltage input wires 

Maximum Measurable Voltage: 64V dc 
Compatibility: Plugs onto scanner module, Op- 
tion -162 

DC Voltage Accuracy: +(% of Rdg + Counts)* 


1 Year** 
-20°C 
to 70°C 


0.005% + 7 
0.005% +3 
0.005% +7] 0.01% +8 0.03% +9 
0.009% +3] 0.02% + 4 0.05% +5 


*Total instrument accuracy using Option -162 and-176 
**A/D Converter must be in 2281A for operation to 
-20°C or 70°C 


Temperature Measurement Accuracy, 
Thermocouples 


Thermocouples | Accuracy’? 


2 
Type & SHE oe eat: "Yes 1 Mees! 
Range °C 4 
to 35°C |to 35°C} to70°C 
0.5 0.8 


J -100 to -25 
-200 to 760 | -25 to 760 
K 0 to 900 
-275 to 1350} 900 to 1350 
lj -100 to 75 
-230 to 400 | 75to 150 
150 to 400 
E -100 to -25 
-250 to 900 | -25 to 750 
750 to 900 
R 250 to 450 
0 to 1767 450 to 1767 
S) 200 to 1767 
0 to 1767 
B 600 to 800 
200 to 1820 | 800 to 1820 
N4 -100 to 150 
-200 to 400 | 150 to 400 
200 to 1000 
1000 to 2000 
2000 to 2315 
-100 to -25 
-25 to 900 


0.01% +8 
0.01% +4 


0.08% + 9 
0.038% + 5 


-200 to 600 | 200 to 600 


1Total instrument accuracy. Includes all instrument 
errors such as A/D errors, scanner errors, power 
supply warm-up, reference junction errors, conformity 
errors, etc. 

2Total instrument accuracy using Option -162 and 
-175 in 2281A chassis. 

3A/D Converter must be in 2281A for operation to -20°C 
or 70°C. 

4For AWG 28 wire. 


Current Input Connector Option (-171) 


Channels: Twenty 2-wire pairs of screw termi- 
nals for current inputs. Typically for 4 to 20 mA or 
10 to 50 mA inputs 

Maximum Measurable Current: 64 mA per 
channel 

Current-Sense Resistors: 8Q +0.02Q 

DC Current Accuracy: +(0.25% of reading + 4 
counts) for 90 days 

Compatibility: Plugs onto scanner module, 
Option -162 


AC Voltage Input Connector 

Option (-160) 

Channels: Ten 2-wire sets of terminals for ac 
voltage and ten for dc voltage 

Voltage Range for AC: 5V rms to 250V rms 
measurable. 250V rms ac or dc maximum be- 
tween any two terminals on the assembly 
Frequency Range for AC: 45 Hz to 450 Hz 
Accuracy for AC: 1% of reading +0.1V for 90 
days. Average-responding conversion; calibrated 
for rms value of sinewaves 

Voltage Range for DC: 64V maximum measur- 
able. 250V rms ac or dc maximum between any 
two terminals on the assembly 

Accuracy for DC: Same as for Option -162 with 
Option -176 

Compatibility: Plugs onto scanner module, Op- 
tion -162 


RTDs & Ohms Scanner Option (-163) 


A 20-channel scanner module for precision 
measurements of RTDs and/or resistances. 
Measurement Modes: 4-wire or one of two 3- 
wire modes (both with lead-wire resistance 
compensation). One 3-wire mode eliminates reed 
resistance errors 

Ranges: Three; 256, 20480 and 64 kQ (or 
user selectable), software programmed 
Current Sources: Two; 1 mA and 32 LA (or user 
selectable) 

Input Isolation: 250V dc or ac rms between 
separate scanner modules. 250V dc or ac rms 
between the two decades of channels within a 
scanner module. 250V dc or ac rms between all 
channels in two of the three measurement modes. 
30V dc or 24V ac rms between terminals of a 
channel 


1989 Fluke and Philips Catalog 


401 


Data Acquisition 


2280 Series 


RTDs & Ohms Connector Option (-177) 


Plugs onto the Option -163 circuit card module. 
Contains five terminals per channel for 20 chan- 
nels of RTD and resistance input wires. 
RTD Specifications, Six Classes 
A-User-defined high resolution Platinum RTDs 
B—High resolution Platinum 385 DIN RTDs 
C—User-defined high temperature Platinum RTDs 
D—High temperature Platinum 385 DIN RTDs 
E-Ten Ohm Copper RTDs, not grounded, 
electrically insulated 
F—Ten Ohm Copper RTDs, grounded (special, 


consult factory) 
System 

RTD ck. SYST one 
Class Wes Resolu-| Accu- | Repeat- 
tion racy* | ability* 

Ae to +150°C ere Oe i 
+150 to +420°C | 0.006°C |0.15°C** | 0.04°C** 
-200 to +150°C | 0.006°C |0.10°C** | 0.04°C** 
+150 to +420°C | 0.006°C |0.15°C** | 0.04°C** 
| C_ |-200 to +600°C | 0.05°C |0.27°C"**/0.16°C*** 
| D_|-200 to +600°¢ | 0.05°C |o.28°C***]0.16°C*** 
-75 to +150°C | 0.06°C 0.17°C** 
-75 to +150°C | 0.06°C |1.25°C**| 0.3°C™* 


*Total Instrument Accuracy, 15°C to 35°C for 90 days. 
*““RTD Temperature <150°C 
*““RTD Temperature <600°C 
Note: Classes A and C allow the user to perform an ice 
point initialization and improve total system accuracy to 
be the sum of repeatability plus 0.03°C for 390 and 392 
RTDs. The same procedure for a 385 DIN RTD yields 
total system accuracy to be the sum of repeatability plus 
0.03°C plus the RTD probe conformity error. 


Ohms Specifications Option (-163,-177) 
Reso- 
pale lution 


2562 | 2.4mQ 
19 mQ 
0.6 mQ 


0.0065% 
*Total Instrument Accuracy, 15°C to 35°C for 90 days. 


+5.7mQ 
0.0060% 
+38 MQ 
0.0075% 
+1.220 
RTDs, Ohms, & Strain Excitation 
Option (-164) 
Five constant current sources for measuring 
RTDs and/or resistances and a constant voltage 
source for measuring strain. Channels are con- 
figurable in groups of four for either voltage or 
current excitation. These current sources are 
factory configured for 1 mA output and are user- 
modifiable for other ranges. The voltage supply 
is switch-selectable for either 2V or 4V and can 
supply up to 250 mA. A bridge completion net- 
work is provided for 1/2- and 1/4-bridge strain 
gages. Requires Connector Option -174. Option 
-174 and -164 plug together and occupy one I/O 
slot in Helios-| or 2281A, usually adjacent to the 
corresponding Scanner Option -162, which is 
also required. 


2048Q 


64 kQ 


RTDs, Ohms, & Strain Connector 
Option (-174) 

Channels: Twenty 5-wire sets of screw termi- 
nals for connections to RTDs or strain gages. 
Terminals also provide access to the bridge 
completion network of Option -164 
Compatibility: Plugs onto excitation module, 
Option -164 


Ohms Mode Specifications 


Option (-164, -174) 
Reso- | Excitation 
lution Current 
0.02% +7 1mQ 1mA 
0.02% + 30 10 mQ 1mA 


Other ranges that may be set by user 


5.12 kQ Depends on 0.1 0.1 mA 
51.2kU user's resistor 12 0.01 mA 


*Total Instrument Accuracy, 15°C to 35°C for 90 days. 


Max 
Resis- 
tance 


640 
§12Q 


Accuracy* 
+(% of Rdg 
+ mQ) 


RTD Mode Specifications 

Option (-164, -174) 

RTD channel definitions allow you to tailor the 
instrument to the known characteristics of your 
probe with a conformity error less than 0.05°C 

Resolution: 0.02°C 

Temperature Measurement Accuracy* 


RTD Type & Range | Maximum Instrument Error 
100Q Platinum RTDs 


-200°C to +200°C 
200°C to 600°C 


10Q Copper RTDs 
-75°C to +150°C 


*Total Instrument Accuracy, 13°C to 33°C for 90 days. 


Repeatability: +0.08°C for Platinum RTDs, 
+0.2°C for Copper RTDs 
Temperature Coefficient: +10 ppm/°C 


Strain Mode Specifications 

Option (-164, -174) 

Full-Bridge Strain 

Capacity: Twenty 350Q or 120Q bridges with 2V 
supply or ten 120Q bridges with 4V supply 
Resolution: 0.25 microstrain 

Total System Accuracy: +(0.05% of rdg + 2 
microstrain)* 

Temperature Coefficient: +10 ppm/°C 
1/2-Bridge Strain 

Capacity: Twenty 350Q or 120Q bridges 
Resolution: 0.5 microstrain 

Total System Accuracy: +(0.05% of rdg + 13 
microstrain)* 

Temperature Coefficient: +15 ppm/°C 
1/4-Bridge Strain 

Capacity: Twenty bridges 

Resolution: 0.5 microstrain 

Total System Accuracy: +(0.05% of rdg + 25 
microstrain)* 

Temperature Coefficient: +20 ppm/°C 

*20°C to 30°C for 90 days 


Frequency Measurement and Event 
Totalization (-167) (2280B only) 


Channels: Six 
Functions: Event counting and frequency 
measurement, selectable per channel pair 


Inputs 

Signal Types: TTL, CMOS, contacts, analog 
waveforms 

Adjustments: Threshold, deadband, and de- 
bouncing 

Isolation: Each group of six channels isolated 
from ground 

Frequency Measurement: 400 kHz maximum 
frequency, 0.001% resolution 


Event Counting 

Maximum Counts: 8,388,607 

Counting Rate: DC to 400 kHz 

Operation: Count is reset after each scan 
Connector: Screw terminal connector supplied 


Frequency Measurement and Event 
Totalization (-167/AA) 

Channels: Four 

Functions: Event counting and frequency, se- 
lectable by channel 


Inputs 

Signal Types: TTL or contacts 

Adjustments: None 

Isolation: Each group of four channels isolated 
from ground 

Frequency Measurement: 1000 kHz maximum 
frequency, 1 Hz resolution 


Event Counting 

Maximum Counts: 65,534 

Operation: Count is reset after each scan. 
Pseudo channels are used for count accumula- 
tion 

Counting Rate: DC to 1000 kHz 

Connector: Uses -179 Digital/Status Input 
Connector (not supplied) 


Digital & Status Inputs & Outputs 


Digital Input/Output Module 

Option (-168) 

For controlling up to 20 input or output lines. 
Handles either 20 status inputs, 5 groups of 4- 
wire BCD digit inputs, or one 17-bit binary number 
(and sign). Or handles 20 status outputs. Inputs: 
Zero volts or contact closures for low, +6 volts 
maximum for high 

Common Mode Voltage: 30V rms ac or de, 
maximum 

Outputs: Open collector NPN transistors, diode 
clamped, 28V maximum, 100 mA at 1V 
Compatibility: Requires connector Option -179 
for inputs or connector Option -169 for outputs 


Digital/Status Input Connector 

Option (-179) 

Channels: Twenty 2-wire pairs of terminals for 
Option -168 plus terminals to select BCD and 
binary clocking format 
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tinn (/.1f0\ 
ION (- 109) 


Channels: Twenty 2-wire pairs of terminals for 
Option -168. Also terminal provided for clamp 
ing diodes when used to drive relays 


Status Output Connec O 


tor Up 


ae aaa 


Outputs: ead per re Each output has a 
selectable choice of mode: -5V to +5V, OV to 
+10V, or 4 to 20 mA 

Resolution: 2.44 mV in voltage range, 3.9 LA in 
current range 

Accuracy: +0.1% of range for 90 days, 15°C to 
35°C ( 

Isolation: Each group of four channels isolated 
from ground 

Compliance Current: 5 mA in voltage mode 
Compliance Voltage: 10V in current mode 
Temperature Range: -20°C to +70°C, operat- 
ing in 2281A 

Connector: Included with option 


Other 2280 SERIES Lunes 
RS- 2 32-C I intert fac n 


Data may be aby via the RS- 232- C interface 
at 110 to 19,200 baud, selectable from the front 
panel. May be configured to operatoe ona20 mA 
current loop and can serve as the 20 mA current 
source. 

Other RS-232-C parameters selected via the 
front panel include: Data compression format, 
channel readings per line, start of data sequence, 
end of data dwquence, line termination sequence, 
and parity. 

Acts as a erminal (DTE) or, with an included 
adapter, as a modem (DCE), or both (with two 
Options). 

Baud: 110, 300, 600, 1200, 4800, 9600, or 
19,200 
Parity: Odd, even, or neither 

Option -341 includes a Y1707 2-meter cable 

and a Y1705 null modem cable. 


IEEE-488 Inte 


nter rfa ce C 


Operates as either a talker only, or talker/ 
listener. Easy-to-read thumbwheel switches are 
used to set the IEEE-488 address and are acce- 
sible from the rear panel. Data output parame- 
ters selected from the front panel include data 
compression format and the number of channel 
readings per line. 

Repertoire in Port A: SH1, AH1, T5, L4, SR1, 
RL1, DC1, E2 

Repertoire in Port B: SH1, AH1, T5, L4, SR1 
and E2 

Order Y8021, Y8022, or Y8023 IEEE-488 
cables separately. 
2281A Power Supply Option (-431) 

PiRouch power for a 2281A is normally sup- 
plied by a 2280B/2285B via a2281A-402 Cable, 
a built in power supply Option (2281A-431) is 
available and is required when the distance to a 
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2281A and/or the current drain of the 2281A is 
heavy because of the number of options in- 
stalled. The 2281A-431 power supply will oper- 
ate on ac power or a 12V or 24V dc supply, either 
of which will trickle charge a 12V battery for 
battery. backup in the event of a power failure. 
Ask your Fluke Sales Office or Representative 
for Configuraqtion Form F605 to determine what 
options may be installed in a 2281A at what 
distances without Option 2281A-431. 
Operating Temperature: -20°C to + 70°C 


2280 SERIES Accessory Descriptions 
Y¥2042: Package of five DC 100 tape catridges 
certified for use with Tape Drive Unit (Option - 
214) 

Y2044: Rack Slide Kit for mounting 2280 SE- 
RIES or 2281 Aina standard 42 cm (19 inch) rack 
with 61 cm (24 inch) depth. Contains all neces- 


Pause E PROLOGGER 


CONMUNICATION 


sary hardware including a Y2045. Height is 22.2 | 


cm (8.75 in). 

Y2045: A rack mounting kit for 2280 SERIES or 
2281A. Does not include rack slides. Fits stan- 
dard 42 cm (19 inch) rack with 61 cm (24 inch) 
depth. Height is 22.2 cm (8.75 in). 

Y2046: Package of ten rolls of thermal print 
paper for 2280B/2285B’s printer/plotter. Capac- 
ity is 4000 lines of print, 12,000 channel readings 
using compressed mode. 

Y2047: Three-connector device needed for “star” 
configurations. 

A22-300: A heavy-duty transist case constructed 
from high-density polyethylene specifically for 
the 2280B/2285B. Foam Padding, cut to con- 
form to the 2280A/2285B mainframe, insultates 
the data logger from shock encountered in ship- 
ping. Dimensions: 30.5 cm H x 64 cm W x 76.8 
cm D (12 in x 25.1 in x 30.1 in). 


SOFTWARE 


ae 


——~ display 


—— printer window ——- 


I<A> PROGRAM A CHANNEL OR BLOCK 
<F> PROGRAM AN ALARM LIST 


<K> PROGRAM A SCAN GROUP 


<P> PROGRAM PLOT PARAMETERS 

PROGRAM OUTPUT DEVICE PARAMETERS 
PROGRAM SYSTEM PARAMETERS 
TRANSFER DATA 

PERFORM A TAPE FUNCTION 

LIST PROGRAM AND CONFIGURATION 
ERASE ALL OF PROGRAM MEMORY 
SYSTEM DIAGNOSTICS 


—-- program status -— 


4 


jain MENU CHOICE <M FOR NENUD? @ i 
ceed 


——— F keys — — numeric keys —— 


For use with an IBM@-PC and the Fluke 2280 SERIES Data Loggers 
Accommodates full operation of the 2280B or 2285B from the IBM®-PC, XT, AT or 


compatibles 


Transfers data from the 2280 SERIES to disk in Lotus 1-2-3™ format 


ProLogger Software is a tool which links the 
IBM-PC, XT, or AT with a Fluke 2280 SERIES 
Data Logger ot form a powerful data collection 
and analysis system. This package emulates the 
2280 SERIES’ front panel on the screen of the 
IBM,® and allows the user to program the data 
logger thgough the same menu prompting that is 
available on the 2280 SERIES itself. Other utili- 
ties allow the user to transfer data to a disk in 
Lotus 1-2-3™ format or ASCII, upload data from 
the 2280B;s option -214 Cartridge Tape Drive, 
download programs from disk on the IBM®-PC 


to the 2280 SERIES, and perform any other 
functions that can be accomplished from the 
2280 SERIES’ front panel. 

The IBM®-PC must have a serial interface, 
graphics card, and MS-DOS 2.1 or higher. A 
color monitor is not a necessity, but will enhance 
the appearance of ProLogger. The IBM-PC needs 
128k of Imemory, however. Lotus1-2-3™ will 
require additional memory. The 2280 SERIES 
Data Logger must have -341 RS-232-C Interface 
Option. 
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Ordering Information 


Models January 1989 prices 
2280B Data Logging System ................. $7500 
2285B. DatailOgg eli c.s.c-cesncurstcecstssse= 5500 
2281A Extender Chassis...............:::00 850 
(1m Cable included) 
Options 
2280A-160 AC & DC Input Connector... 295 
2280A-161 High Performance A/D 
Convertegict. enc tani nae 800 


2280A-162 Thermocouple & DC Voltage 


SOAMMEN teeter tion eee etre ats 650 
2280A-163 RTD & Ohms Scannev......... 995 
2280A-164 RTD, Ohms, Strain 

EXCITATION E Sette sn eeree teres eee eee 690 
2280B-167 Counter/Totalizer, 

6. Channelsasan whic ete 950 
2280A-167/AA Counter/Totalizer, 

ALC Mammalia ee wan telat ts cemeaeeneea tees on req. 
2280A-168 Digital or Status 

IMDUT/OUtpU teers cece cee eee cect ee 720 
2280A-169 Status Output Connector ..... 120 
2280A-170 Analog Output ................... 995 
2280A-171 Current Input Connector ...... 200 
2280A-174 Transducer Excitation 

GOnmeCtOrier.22 ae ee oon are 395 
404 


2280A-175 Isothermal Input Connector. $180 


2280A-176 DC Voltage Input Connector 100 
2280A-177 RTD, Ohms, Connector....... 210 
2280A-179 Digital/Status Input 

Connectonen ce ee eee 100 
2280A-211* Advanced Math Processor. 1250 
2280A-214* DC 100 Tape Drive Unit..... 1900 
2280A-341 RS-232 Interface ................ 990 
2280A-342 IEEE-488 Interface .............. 990 
2280A-402 Connecting Cable 

(per iinieter) is <2 ick: ees. oe 5 
2281A-403 Connectors for 

Option}402 a7. Beas oe ee 95 
2281A-431 Power Supply for 2281A ..... 530 


“Factory of Service Center installation only. Others 
user-installable 


Accessories (Also see page 485) 


Y2042 Pack of 5 DC 100 Cartridges ...... 130 
Y2044 Rack Slide Kit and Rack 

MOUNTIKIte Se ee i ee 195 
Y2045 Rack Mount Kit.................ccseceeeeee 150 
Y2046 Rack of 10 Rolls Printer Paper... 50 
Y2047 Extender Chassis 

MultieGonmectorncst-csee.-e.c-eetenesete teeneee ne 75 
A22-300 Transit Case for 2280A ......... on req. 
$2280 ProLogger Software ................0 295 


Service & Support 


Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 


Extended Warranty 

$C1-2280B Repair (w/calibration) ........... $555 
$C1-2280B Repair (cal w/in or out data) . 590 
$C1-2280B Repair (cal w/in and out data) 625 
$C2-2280B Cal (1 per yr recommended) 126 
$C2-2280B Cal (1 per yr w/in or out data) 161 
SC2-2280B Cal (1 per yr w/in & out data) 196 


$C1-2285B Repair (w/calibration) ............ 526 
$C1-2285B Repair (cal w/in or out data) . 561 
$C1-2285B Repair (cal w/in and out data) 596 
SC2-2285B Cal (1 per yr recommended) 94 
SC2-2285B Cal (1 per yr w/in or out data) 129 
SC2-2285B Cal (1 per yr w/in & out data) 164 


$C1-2281A Repair (w/calibration) ............ 226 
$C1-2281A Repair (cal w/in or out data) . 261 
$C1-2281A Repair (cal w/in and out data) 296 
SC2-2281A Cal (1 per yr recommended) 94 
SC2-2281A Cal (1 per yr w/in or out data) 129 
$C2-2281A Cal (1 per yr w/in & out data) 164 
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Performance 


You can use Helios-! to add high performance 
measurement capability to any of your comput- 
ers, from lap-top to mainframe. Helios-| uses the 
same data acquisition and control options as the 
Fluke 2280 Series. These options have been 
proven in thousands of applications world-wide. 

Helios-| gives your computer the power to read: 


° Voltage ° Strain 
® Frequency ° Pressure 
° Temperature ° Speed 


° Flow ® Many, many more... 
The high performance Analog to Digital Con 
verter, in conjunction with data conversion capa- 
bilities built into Helios-l, means unsurpassed 
resolution, repeatability and accuracy in thermo- 
couple, RTD and strain gage measurements. 
These proprietary algorithms are both highly 
efficient and very accurate. They are optimized 
for Helios-| hardware giving performance that 
would be hard to match if host computer routines 
were required. 


Independent Operation 


The Scan/Alarm Option (2289A-201) adds 
autonomous capability to Helios-l. Scan/Alarm 
allows routine data acquisition tasks to be per- 
formed by Helios-|, reducing the load on the host 
comuter and the communications link. This re- 


Helios-I 


sults in a more efficient data acquisition system 
for remote applications or anytime it is useful to 
partition tasks between the host computer and 
the data acquisition front end. 

With the Scan/Alarm Option Helios-! will scan 
measurement points and store up to 18,000 
readings for later access by the compu ter. The 
Scan/Alarm Option also adds limit checking, 
alarm output, and alarm acknowledge. 

Additionally, SCAN/Alarm provides a second 
RS-232C port for use with a local peripheral such 
as a printer, terminal, or mass storage device. 
Data sent to this port may be sent continuously, 
on time interval, or only on alarm. 


Hardware Configuration 


You can configure Helios-! to tailor it to your 
exact needs. One Helios-| mainframe can house 
up to 6 I/O modules, each with 20 channels. 
Communication with the I/O modules is by means 
of a high speed serial link. 

A wide range of I/O modules is available. 
Several are multifunctional, providing configura- 
tion flexibility and cost savings when an applica- 
tion requires a range of input and output types. 


Extended Systems 


Remote expansion chassis are available to 
bring the total configuration to 1500 channels. 


Helios-I (2289A) 


RS-232 


The distance between an extender chassis and 
the mainframe may be up to 1200 meters. Con- 
nections may be made in daisy chain, star and 
maze configurations so that cable routing can 
easily be adapted to the physical layout of your 
facility. 

Multiple Helios-| mainframes may be arranged 
in a multidrop configuration. This allows you to 
address up to 10 Helios-| units on a serial link. 


Application Software 


CIMPAC Software (2289A-902) 


Fluke and Action Instruments have joined ef- 
forts in producing system combining CIMPAC 
DataAcquisition and Control software and He- 
lios-I. the resulting system allows monitoring, 
recording, and controlling of factory installations 
or processes from an IBM PC/XT/AT or compat- 
ible without the need for programming. All sys- 
tem functions are configured through an easy- 
to-use menu system accessed through one- 
touch function keys. 

GRAPHICS: CIMPAC has extensive EGA 
graphics capabilities for creation of pictorial 
presentations to simplify operator interpretation 
of data. The pictures may be animated with 
movement and color changes tied to real time 
operating variable. So, for example, changes in 
temperature or alarm level transitions can be 
clearly communicated to the user. 

SPQ/SQC: CIMPAC allows users to monitor 
and control changing tolerance parameters in 
real time. Special statistical registers allow 
CIMPAC users to conveniently store point read- 
ings and access standard deviation and averag- 
ing data for graphical display, logging, or proc- 
ess control. 

NETWORKING: COMPAC may be run on a 
single PC or networked to up to eight nodes 
(pc’s) via a simple twisted pair RS-485 commu- 
nications link running at 1 megabit per second. 
In this real-time network, each node broadcasts 
its own point readings to the other stations so 
that users may monitor and control any point 
from any node, as if all stations were one. 
Capability is avaiable for easily uploading infor- 
mation to a supervisory micro or mini computer 
outside the network. 


LabTech Notebook Software (S2290) 


Fluke and Laboratory Technologies Corp. have 
teamed up to create a complete system for data 
acquisition. LABTECH Note book® transforms 
the IBM® PC, XT or AT and compatibles along 
with Helios-I into a powerful data acquisition, 
analysis and real-time display system and no 
programming is required. 

Data generated using Helios-| and LABTECH 
Notebook® is recorded in formats compatible 
with major analysis, spreadsheet and database 
programs. These include LOTUS 1-2-3,® Sym 
phony,® RS/1® and NWAStatpak.® 

A menu driven format makes the operator 
interface easy to learn and to use. Complicated 
procedures can be reduced to single button 
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Helios-I (2289A) 


operations. The result for you is fast system 
setup and increased efficiency in operation. Once 
the measurement and control activities are de- 
fined they can be stored on disk for easy recall. 
Data acquisition can be started immediately or 
triggered externally. Data can be time stamped 
with either time of day or relative time. 
LABTECH Notebook® allows other PC pro- 
grams to be run concurrently. LABTECH Note 
book® can perform data acquisition and control 
in the background while another program oper- 
ates in the foreground. Your efficiency is in 
creased considerably especially during long tests. 


Helios Toolbox for BASIC 
Programmers (2289A-901) 


Helios Toolbox is intended for the data acqui- 
sition system builder. It is a set of subroutines 
designed to provide building blocks for a com- 
plete system software package. By providing 
fully debugged and tested routines of common, 
and some not so common, system software 
tasks, software costs can be drastically reduced. 
The primary purpose of Helios Toolbox is to 
handle all communications between the host 
computer and Helios-!. To accomplish this He- 
lios Toolbox provides routines to: 

° Establish the communication channel. 

® Define the Helios-| hardware configuration. 

* Scan measurement points and read indi 
vidual channels. 

* Set status and analog outputs. 

® Utilities that translate error codes, clear 
communication buffers, control Helios-! self 
tests. 

* Log data directly into Lotus 1-2-3 work 
sheet file 

Sources are provided for translation or user 
modification. 


Prologger_HCL 


Prologger_HCL is a communications utility for 
the IBM Personal Computer and the Fluke He- 
lios Computer Front End. This software tool 
establishes serial communication with Helios-| 
and links Helios-| and the IBM to provide data 
acquisition capability for the IBM. Extensive use 
of IBM function keys provide an easy to use 
package. 

This software package provides an environ- 
ment in which you can record data from Helios- 
| in LOTUS 1-2-3 format, log data to a printer, 
create and save definitions and Macros on disk, 
graph in real time a selected Helios-! parameter 
and remotely control Helios-l. 

Prologger_HCL includes a diskette and man- 

ual. Prologger_HCL is compatible with 
MS-DOS™ version 2.1 and above. 
Helios-! is a trademark of John Fluke Mfg. Co., Inc. 
LABTECH is a registered trademark of Laboratory 
Technologies Corporation; IBM is a registered trade 
mark of International Business Machine Corporation; 
Lotus 1-2-3 and Symphony are trademarks of Lotus 
Development Corporation; RS/1 is a trademark of BBN 
Software Products Company; NWAStatpak is a 
trademark of Northwest Analytical, Inc. 


Command Set 


If you desire to configure Helios-! with your own 
host computer software, Helios-| provides an 
environment that makes this interaction easy to 
create. 

The Helios-!| Operating System (HOS) resides 
in ROM together with the Helios-| Command 
Line Interpreter (HCLI). HOS takes care of task 
scheduling and contains driver software to con- 
trol the functioning of the hardware. HCLI ana 
lyses the commands and translates them into 
appropriate actions. 

Only six types of commands are necessary to 
control a standard Helios-l. Each has various 
parameters to change the scope of operation 
giving a command set that is conceptually easy 
yet powertul. 

ASSIGNMENT: Assigns a value to a system 
variable or output channel. 

DEFINITION: Identifies the type of sensors 
connected to Helios-I and if desired interpola 
tion tables for each sensor. 

LIST: Returns to the host computer channel 
definitions and user defined interpolation tables 
and errors detected by Helios. 

RESET: Resets system or specified channels 
to power up state. 

SEND: Returns data to host computer. 

TEST: Tests all or part of the system and 
reports any detected problems. 


DC Powered Helios-| (2289A/AA) 


The 2289A/AA is a special ruggedized version 
of Helios-I designed for mobile testing and remote 
data gathering. It is powered from either a 12 or 
24Vdc supply (8 - 18 or 21 - 28 Vdc respectively) 
and has an extended operating temperature 
range to +70 degrees C. 


Specifications 


Helios-| Mainframe (2289A) 


The Helios-| mainframe is a cardcage unit that 
includes a CPU, power supply, RS-232 and RS- 
422 interfaces. 


Controller 


CPU: TMS-9995, 16 bit, 12 MHz clockrate 
Memory: 40K bytes ROM, 72K bytes non-vola- 
tile RAM 

Clock/Calendar: Accuracy 0.003% or 2.6 se 
conds/day at 25°C; battery backed 

Battery Back-Up: 90 days typical, 30 days 
minimum 

Interface: On-board command interpreter for 
high level instructions 


Interfaces 


Type: RS-232 or RS-422; asynchronous; se- 
lectable baud rate, parity, character bits and stop 
bits 

Protocol: XON/XOFF or none; terminal or com 
puter mode 


RS-232: Compatible with auto-answer, full du- 
plex modems; automatic hang-up 

RS-422: Allows operation at extended 
distances from the host computer; allows point 
to point or multidrop configurations 

Capacity: Six slots for input and output options. 
One of the six slots must contain an A to D 
Converter option when one or more analog in put 
options is used. Each analog input option 
accomodates 20 channels so that up to 100 
channels per chassis is available. Each digital 
I/O option accomodates 20 channels so that up 
to 120 channels per chassis is available. 
Power: 90-132V ac or 180-264V ac; 47-440 Hz: 
less than 40W 

EMI and RFI Emissions: Tested to FCC part 15, 
Subpart J, Class A; VDE 0871, Class B 
Operating Temperature: 0°C to 50°C 
Storage Temperature: -40°C to 70°C 
Relative Humidity: (without condensation) 
below 25°C, <95%; 25°C to 40°C, <75%; 40°C to 
50°C, <45% 

Altitude: 12 km (40,000 ft), non-operating; 3 km 
(10,000 ft), operating 

Shock and Vibration: Meets MIL-T-28800C, 
Class 5, Style F Standard 

Weight: 8.5 kg (18.7 lb) without options 

Size: 23.8 cm H x 43.9 cm W x 35.9 cm D (9.35 
in H x 17.3 in W x 14.13 in D), (8.75 in H without 
feet) 


2281A Extender Chassis 


Capacity: Same as mainframe. Multiple exten- 
der chassis allow up to 1500 channels. 
Power: Normally supplied by Helios-| via 2281A- 
402 cable or equal. An optional built-in power 
supply, 2281A-431, may also be used and may 
be required for some configurations. 
Operating Temperature: -20°C to +70°C 


Options 
Scan/Alarm Option (-201) 


Scanning 

Number of Groups: 4 

Trigger Mode: Time interval 

Data Buffers 

Number of Buffers: 4 

Size: User defined 

Format: Each scan record includes time stamp 
and channel status 

Limit Checking 

Number: 4 per channel, two high and two low 

Alarm Hysteresis: User selected 

Master Alarm Annunciation: Visual and au- 
dible 

Master Alarm Acknowledge: Edge sensitive in 
put for external pushbutton 

Individual Alarm Output: Up to 20, one per 
channel (requires -168 Option) 

Printer Port 

Type: RS-232C 

Connector: Pins (DTE) 

Selectable: Baud, parity, data bits) stop bits 
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Measurement and Output Selection Guide 


Thermocouple 
Direct Voltage 
Direct Current 


Alternating Voltage 


aD 
0 


Resistance 

Resistance 

Strain Gage 
Frequency/Event Counting 
Status Input 

Binary Input 

BCD Input 

Status Output 

Analog Output 


DD 
= 
2) 


Included 


' A/D Converter (-161) required in each chassis 


Connector 


-175 or -176 


rasa | rer} 
i 
a 


Max Chan/ 
Chassis 


162! 


20 
20 
20 
20 
20 
20 
20 
20 


4 


120 


-170 24 


2 Adc voltage scanner and companion connector Option (-162 and -176) are also required for each Transducer 
Excitation Option -164 used for RTDs, Ohms, or Strain measurements 


Host Timer 

Interval: User defined 

Timeout Result: All alarm information sent to 
printer port 


High Performance A/D Converter 
_Option (-161) 

One per 2289A and 2281A required for any 
analog measurement inputs. 
Dynamic Range: 100,000 counts 
Ranges: +64 mV, +512 mV, +8V, and +64V dc 
Resolution Using DC Scanner Option: 1 uV 
0n 64 mV range, 10 nV on 512 mV range, 100 nV 
on 8V range, 1 mV on 64V range 
Common Mode Noise Rejection: 2170 dB at 
50 or 60 Hz +0.1%; 2160 dB at dc; 100 ohm 
unbalance 
Normal Mode Noise Rejection: 260 dB at 50 or 
60 Hz +0.1% 
Operating Temperature: -20°C to 70°C 
*Maximum capacity with -201 Option is 1000 channels 


Voitage, Thermocouple Current 
Inputs 


AC Voltage Input Connector Option 
(-160) 
Channels: Ten 2-wire sets of terminals for ac 
voltage and ten for dc voltage 
Voltage Range for AC: 5V rms to 250V rms 
measurable. 250V rms ac or dc maximum be 
tween any two terminals on the assembly 
Frequency Range for AC: 45 Hz to 450 Hz 
Accuracy for AC: 1% of reading +0.1V for 90 
days. Average-responding conversion; calibrated 
for rms value of sinewaves 
_ Voltage Range for DC: 64V maximum measur- 
able. 250V rms ac or dc maximum between any 
two terminals on the assembly 
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Accuracy for DC: Same as for Option -162 with 
Option -176 

Compatibility: Plugs onto scanner module, Op 
tion -162 


Thermocouple and DC Scanner Option 
(-162) 

Channels: Twenty per option. One 3-pole dry 
reed relay for each channel (Hi, Lo, Shield) 
Ranges: 64 mV, 512 mV, 8V, and 64V, software- 
selectable 

Input Impedance: 2200 MQ on 64 mV and 512 
mV ranges, 10 MQ on 8V, and 64 ranges 
Thermal Offset: <1 uV each channel 
Maximum Input Voltage: 250V dc or rms ac 
between Hi and Lo terminals 

Maximum Common Mode Voltage: 250V dc or 
rms ac between Hi or Lo and ground or between 
two adjacent channels 


RTDs, Ohms, & Strain Excitation 
Option (-164) 

Five constant current sources for measuring 
RTDs and/or resistances and a constant voltage 
source for measuring strain. Channels are con- 
figurable in groups of four for either voltage or 
current excitation. These current sources are 
factory configured for 1 mA output and are user- 
modifiable for other ranges. The voltage supply 
is switch-selectable for either 2V or 4V and can 
supply up to 250 mA. A bridge completion net- 
work is provided for 1/2- and 1/4-bridge strain 
gages. Requires Connector Option -174. Option 
-174 and -164 plug together and occupy one |/O 
slot in Helios-! or 2281A, usually adjacent to the 
corresponding Scanner Option -162, which is 
also required. 


[aaa SE ee eee ae | 
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RTDs, Ohms, & Strain Connector 
Option (-174) 

Channels: Twenty 5-wire sets of screw termi- 
nals for connections to RTDs or strain gages. 
Terminals also provide access to the bridge 
completion network of Option -164 
Compatibility: Plugs onto excitation module, 
Option -164 


Ohms Mode Specifications 
(Option -164, -174) 
Excitation 


Resistance |+(% of Rdg + mQ)/lution | Current 
0.02% +7 1mQ 
5120 0.02% + 30 10 mQ 1mA 
*Total Instrument Accuracy, 15°C to 35°C for 90 days. 


RTD Mode Specifications (Option -164, 
-174) 

RTD channel definitions allow you to tailor the 
instrument to the known characteristics of your 
probe with a conformity error less than 0.05°C 
Resolution: 0.02°C 


Temperature Measurement Accuracy* 


RTD Type & Range /|Maximum Instrument Error 
100Q Platinum RTDs 


-200°C to +200°C 0.1°C 
0.15°C 


200°C to 600°C 


10Q Copper RTDs 


-75°C to +150°C 1.0°C 


*Total Instrument Accuracy, 13°C to 33°C for 90 days. 


Repeatability: +0.08°C for Platinum RTDs, 
+0.2°C for Copper RTDs 
Temperature Coefficient: +10 ppm/°C 


Strain Mode Specifications 
(Option -164, -174) 
Full-Bridge Strain 
Capacity: Twenty 350Q or 120 bridges with 
2V supply or ten 120Q bridges with 4V supply 
Resolution: 0.25 microstrain 
Total System Accuracy: +(0.05% of rdg + 2 
microstrain)* 
Temperature Coefficient: +10 ppm/°C 
1/2-Bridge Strain 
Capacity: Twenty 350Q or 1202 bridges 
Resolution: 0.5 microstrain 
Total System Accuracy: +(0.05% of rdg + 13 
microstrain)* 
Temperature Coefficient: +15 ppm/°C 
1/4-Bridge Strain 
Capacity: Twenty bridges 
Resolution: 0.5 microstrain 
Total System Accuracy: +(0.05% of rdg + 25 
microstrain)* 
Temperature Coefficient: +20 ppm/°C 
*20°C to 30°C for 90 days 
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Temperature Measurement Accuracy, Thermocouples 


Thermocouples Accuracy '* 
és 90 Days 1 Year 1 Year? 
ype = Range Temperature °C | 45°¢ to 35°C 15°C to 35°C -20°C to +70°C 
J -100 to -25 0.45 05 
-200 to 760°C -25 to 760 0.35 0.4 
K 0 to 900 0.4 0.45 
-275 to 1350°C 900 to 1350 0.52 0.65 
Z -100 to 75 0.58 0.65 
POM are 75 to 150 0.35 0.39 
150 to 400 0.3 0.34 
‘ -100 to -25 0.47 0.54 
gat steer -25 to 750 03 0.33 
750 to 900 0.33 0.4 
R 250 to 450 0.9 
0 to 1767°C 450 to 1767 0.8 
S 200 to 1767 0.97 14 
0 to 1767°C 
B 600 to 800 1.4 16 
200 to 1820°C 800 to 1820 0.96 11 


N4 -100 to 150 
-200 to 400°C 150 to 400 


C 200 to 1000 
0 to 2315°C 1000 to 2000 
JDIN 
-200 to 900°C 


TDIN 0 to 200 
-200 to 600°C 200 to 600 
’ Total instrument accuracy. Includes all instrument errors such as A/D efrors, scanner errors, power supply warm- 
up, reference junction errors, conformity errors, etc. 
2 Total instrument accuracy using Option -162 and -175 in 2281A chassis. 


3 A/D Converter must be in 2281A for operation to -20°C or 70°C. 
* For AWG 28 wire. 


Current Input Connector Option (-171) 


Channels: Twenty 2-wire pairs of screw termi- 
nals for current inputs. Typically for 4 to 20 mA or 
10 to 50 mA inputs 

Maximum Measurable Current: 64 mA per 
channel 

Current-Sense Resistors: 8Q +0.02Q 

DC Current Accuracy: +(0.25% of reading + 4 
counts) for 90 days 

Compatibility: Plugs onto scanner module, Op- 
tion -162 


nels of RTD and resistance input wires. RTD 

Specifications, Six Classes 

A - User-defined high resolution Platinum RTDs 

B - High resolution Platinum 385 DIN RTDs 

C - User-defined high temperature Platinum 
RTDs 

D - High temperature Platinum 385 DIN RTDs 

E - Ten Ohm Copper RTDs, not grounded, elec- 
trically insulated 

F - Ten Ohm Copper RTDs, grounded (special, 
consult factory) 


RTD Class Temperature 


Isothermal Input Connector Option 

(-175) Resolution Accuracy* Repeatability* 
: mri _ -200 to +t50°C 0.006°C OCs 0.04°C** 

Channels: Twenty 3-wire sets of screw termi +150 to +420°C 0.006°C 0.15°C** 0.04°C** 


nals for thermocouple or voltage input wires. 
Cc -200 to +600°C 


RTDs & Ohms Scanner Option (-163) 


A 20-channel scanner module for prevision 

measurements of RTDs and/or resistances. 
Measurement Modes: 4-wire or one of two 3- 
wire modes (both with lead-wire resistance com- 
panesion). One 3-wire mode eliminates reed 
resistance errors 
Ranges: Three; 256Q, 2048Q and 64 kQ (or 
user selectable), software programmed 
Current Sources: Two; 1 mA and 32 A (or user 
selectable) 
Input Isolation: 250V dc or ac rms between 
separate scanner modules. 250V dc or ac rms 
between the two decades of channels within a 
scanner module. 250V dc or ac rms between all 
channels in two of the three measurement modes. 
30V dc or 24V ac rms between terminals of a 
channel 


Ohms Specifications Option (-163, -177) 


Range | Resolution +(% of Rdg + 2) 
@ 60 Hz Repeatability 
0.017% 0.0065% 
= 
0.017% 0.0060% 
eka cont | PSB 


+1.228 +1.228 
*Total Instrument Accuracy, 15°C to 35°C for 90 days. 


Voltage Input Connector Option (-176) 


Channels: Twenty 3-wire sets of screw termi- 
nals for dc voltage input wires 

Maximum Measureable Voltage: 64V dc 
Compatibility: Plugs onto scanner module, 
Option -162 


DC Voltage Accuracy: +(% of Rdg + Volts)* 


Range 90 Days 
15°C to 35°C -20°C to +70°C 


64mV |0.005%+7uV | 0.01%+8uV | 0.038%+9nV 
512mV] 0.005%+30 0.01%+40 0.03%+50 

0.005%+700 | 0.01%+800 |} 0.03%+900 
0.009%+3mV | 0.02%+4mV} 0.05%+5mV 


* Total instrument accuracy using Option -162 and -176 
**A/D Converter must be in 2281A for operation to -20°C 
to 70°C 


Large, insulated aluminum block serves as refer- 
ence junction 

Maximum Measurable Voltage: 64V dc 
Compatibility: Plugs onto scanner module, 
Option -162 


RTDs & Ohms Connector Option (-177) 


Plugs onto the Option -163 circuit card module. 
Contains five terminals per channel for 20 chan- 


Bartana 
[000 to x800% | ose | ozs | atom 
[ed sw sts0c | ooee owes | atres 


*Total Instrument Accuracy, 15°C to 35°C for 90 days. 
““RTD Temperatures 150°C 
***RTD Temperature <600°C 


Note: Classes A and C allow the user to perform an ice point initialization and improve total system accuracy to be — 
the sum of repeatability plus 0.02C for 390 and 392 RTDs. The same procedure for a 385 DIN RTD yields total — 


system accuracy to be the sum of repeatability plus 0.03°C plus the RTD probe conformity error. 
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Frequency Measurement and Event 
Totalization Option (-167) 


Channels: Six 

Functions: Event counting and frequency 
measurement, selectable per channel pair 
Inputs 

Signal Types: TTL, CMOS, contacts, analog 
waveforms 

Adjustments: Threshold, deadband, and de- 
bouncing 

Isolation: Each group of six channels isolated 
from ground 

Frequency Measurement: 400 kHz maximum 
frequency, 0.001% resolution 

Event Counting 

Maximum Counts: 8,388,607 

Counting Rate: DC to 400 kHz 

Operation: Count is reset after each scan 
Connector: Screw terminal connector supplied 


Digital & Status Inputs & Outputs 


Digital Input/Output Module Option 
(-168) 

For controlling up to 20 input or output lines. 
Handles either 20 status inputs, (one 5-digit BCD 
input) or one 17-bit binary input, or handles 20 
status outputs. 

Inputs: Zero volts or contact closures for low, +6 
volts maximum for high 

Common Mode Voltage: 30V rms ac or dc, 
maximum 

Outputs: Open collector NPN transistors, diode 
‘clamped, 28V maximum, 100 mA at 1V 
Compatibility: Requires connector Option -179 
for inputs or connector Option -169 for outputs 


Digital/Status Input Connector Option 
(-179) 

Channels: Twenty 2-wire pairs of terminals for 
Option -168 plus terminals to select BCD and 
binary clocking format 


Status Output Connector Option (-169) 
Channels: Twenty 2-wire pairs of terminals for 
Option -168. Also terminal provided for clamping 
diodes when used to drive relays 


Analog Output Option (-170) 


Outputs: Four per module. Each output has a 

selectable choice of mode: OV to 10V, 4 to 20 

mA, or 0 to 20 mA 

Resolution: 2.44 mV in voltage range, 3.9 uA in 

4 to 20 mA range, 4.8 LA in 0 to 20 mA range 

Accuracy: +0.1% of range for 90 days, 15°C to 

35°C (calibrated on 0 to 10V range)* 

Isolation: Each group of four channels isolated 

from ground and other channels up to 45V 

Compliance Current in Voltage Mode: 5 mA 

sinking, 20 mA sourcing 

Compliance Voltage in Current Mode: 10V 

Temperature Range: -20°C to +70°C, operat- 

ing in 2281A 

Connector: Included with option 

* 0.1% accuracy also obtainable on current ranges with 
recalibration. Current ranges have accuracy of+0.25% 
when shipped from the factory 


2281A Power Supply Option (-431) 


Although power for a 2281A Extender Chassis 
is normally supplied by a 2289A mainframe viaa 
2281A-402 Cable, a built in power supply Option 
(2281A-431) is available and is required when 
the distance to a 2281A and/or the current drain 
of the 2281A is heavy because of the number of 
options installed. The 2281A-431 power supply. 
will operate on ac power or a 12V or 24V dc 
supply, either of which will trickle charge a 12V 
battery for battery backup in the event of a power 
failure. Ask your Fluke Sales Office or Represen- 
tative for Configuration Form F605 to determine 
what options may be in stalled in a 2281A at what 
distances without Option 2281A-431. 
Operating Temperature: -20°C to +70°C 


Ordering Information 


Models January 1989 prices 
2289A Helios-! Mainframe ...............00. $2300 
2289A/AA Helios-! (dc powered) ........... on req 
22810A Helios-! (including -161, -162 

ANA 1/5) estes hte ee tata 3930 
2281A Extender Chassis................cc0000 850 


(1m cable included) 


Hardware Options (for above Models) 


-160 AC Voltage Connector ................... 295 
-161 High Peformance A/D Converter ... 800 
-162 Thermocouple/DC Voltage Scanner 650 
-163 RTD/Resistance Scanner .............. 995 
-164 Transducer Excitation Assembly ... 690 
-167 Counter/Totalizer, w/connector ...... 950 
-168 Digital I/O Assembly ................006 720 


-169 Status Output Assembly w/connector 120 
-170 Analog Output Assembly 


W/ CONNECCIOlei tt en 995 


-171 Current Input Assembly ................. 
-174 Transducer Excitation Assembly .... 
-175 Thermocouple Input Connector ..... 
-176 DC Voltage Connector ................2.. 
-177 RTD/Resistance Connector ........... 
-179 Digital/Status Connector ................ 
-201 Scan/Alarm Option ..............00cc0008 
-402 Extender Chassis Cable ................ 


-431 Extender Chassis Power Supply... 


Software Options 
2289A-901 Helios Toolbox for BASIC 


ProgranmimerSiernetsuepcstsce recs see 350 
2289A-902 CIMPAC Application 

Software Package ...........cssccssccssceseeees 3695 
$2289 ProLogger_HCL Application 

SOMWARG eri aee stot Se AM esc natos Mere: 295 
$2290 LABTECH Notebook Application 

SOUWare wee eer ee: 995 
Accessories (Also see page 485) 
Y1702 RS-232C Null Modem Cable, 2m 125 
Y1703 RS-232C Null Modem Cable, 4m 150 


Y1705 RS-232C Null Modem Cable, 
BOGIN sips choca ck saeetict sect cris vaceAcSentou se Jusacasirs 75 


Y1707 RS-232C Standard Cable, 2m.... 125 
Y1708 RS-232C Standard Cable, 10m.. 150 
Y2044 24" Rack Slide and 8" Rack 

MOUntiiteeercc cee ceeeciecee etter teak teehee oes 195 
Y2045 8" Rack Mount Kit ..............000... 150 
Y2047 Extender Chassis 3-Way 

Connector metecnehe Awa certs, des TAS 


Sales & Support 


Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 


Extended Warranty 

SC1-2289A Repair (w/calibration) ......... 392 
SC1-2289A Repair (cal w/in or out data) 427 
SC1-2289A Repair (cal w/in and out data) 462 
SC2-2289A Cal (1 per yr recommended) 94 
SC2-2289A Cal (1 per yr w/ in or out data) 129 
SC2-2289A Cal (1 per yr w/in & out data) 164 


$C1-22810A Repair (w/calibration) ....... 392 
$C1-22810A Repair (cal w/in or out data) 427 
$C1-22810A Repair (cal w/in and out data)462 
SC2-22810A Cal (1 per yr recommended) 94 
$C2-22810A Cal (1 per yr w/in or out data) 129 
SC2-22810A Cal (1 per yr w/in & out data) 164 


$C1-2281A Repair (w/calibration) ......... 226 
$C1-2281A Repair (cal w/in or out data) 261 
$C1-2281A Repair (cal w/in and out data) 296 
SC2-2281A Cal (1 per yr recommended) 94 
SC2-2281A Cal (1 per yr w/in or out data) 129 
SC2-2281A Cal (1 per yr w/in & out data) 164 
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2400B Rear Panel 


2400B Intelligent Computer Front End 


A data acquisition “computer” i in itself - — measures, alarms, and controls 
_ independent ONMOSE hl me ie ie coe 
Handles neatly any I/O requirement with an extensive 5 Selector oi options. 


High — lisa measurements — even in plete noisy yy environments 


“EPROM program storage avaiable De sant alone eedicced applications © | 


The 2400B Intelligent Computer Front End is a 
very accurate microprocessor-based analog and 
digital data acquisition system. The system serves 
as an interface between a computer and both the 
measurement and control of a physical process. 

The 2400B can receive a measurement and 
control program from the host computer and, 
upon command, execute it without further inter- 
action with the computer. The 2400B relieves the 
host of routine, time consuming tasks and greatly 
simplifies the programmer’s task of developing 
system software. Cost savings is the result, and 
greater throughput is possible because the 
computer can perform other tasks at “computer 
speed” without waiting for physical events. 

The 2400B works well in applications requiring 
a distributed data acquisition and control sys- 
tem. With a Serial Interface Option (-001) 2400Bs 
may be located over 1220 meters (4000 feet) 
from the host computer in a star or daisy chain 
configuration. 

Computers with which the 2400B will inter face 
are those with either RS-232-C, RS-422, GPIB/ 
IEEE-488*, or 20 mA current loop compatibility. 
The Fluke 1752A Instrument Controller inter- 
faces well with the 2400B and the combination 
(called a 2452MCS) is described in following 
pages. 

Hardware costs are reduced by having a wide 
range of user-configurable, input and output 
plug-in circuit cards plus different types of exten- 
der chassis and interface options to perform the 
necessary measurement and control functions 
of your application. The 2400B has a maximum 
system capacity of over 1000 analog inputs, 
1000 digital inputs, 128 analog outputs, and 
1000 digital outputs. 


Inputs 

The 2400B accepts inputs from a wide variety 
of sources and transducers. For analog inputs, 
the 2400B uses its 17-bit analog-to-digital con- 
verter to perform accurate measurements of ac 


or dc voltage, current, or temperature using 


thermocouples. Integral signal conditioners are 
used in conjunction with the A-to-D converter to 
perform measurements of resistance, tempera- 
ture (RTDs), strain, and certain other transduc- 
ers. 

Built-in linearizations are available for a wide 
variety of thermocouples. RTD linearizations are 
software-selectable by individually select ing 
parameters for different probes, assuring high 
accuracy. 

Totalizing, as well as frequency, period, and 
rotation speed measurements, are performed 
with one of the Counter/Totalizer Options. To 
sense switch closures or logic levels, you may 
use the Status Input Option. Or, for faster re- 
sponse, use the Interrupt Input Option or the 
Sequence of Events Recorder Option. The 
Interrupt Option causes the 2400B to respond to 
external events immediately while the Sequence 
of Events Option records events with up to 0.1 


*The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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millisecond resolution. The Digital Input Option 
is used to read either 7-digit BCD or 24-bit binary 
words from devices with that output capability. 


Outputs 


The 2400B makes use of five different control 
output options. To light annunciators, or per form 
on-off control, use the Status Output Option or 
the Relay Output Option. Use the 2400B’s other 
output cards for more complex process control. 
A Resistance Output Option may be programmed 
to supply resistances from 0 to 100,000 ohms. 
For -10V to +10V dc or 4 to 20 mA control loops, 
or driving analog recorders, use the Analog 
Output Option. To control stepper motors, use 
the Stepper Motor Output Option. Frequency 
and acceleration rates may be selected through 
the 2400B’s software for stepper motor control. 


Expandability 


A 2400B system may be large or small, de- 
pending upon the application. The 2400B main 
frame has six slots for any combination of input, 
output, or interface plug-in modules. To expand 
the system, just add extender chassis. However, 
only one A-to-D converter is needed for a 2400B 
system to measure analog signals, even if the 
maximum number of channels is installed. 

Several 2400Bs may be interfaced to a single 
computer. When equipped with either the RS- 
422, or 20 mA current loop interface, 2400Bs 
may be arranged in a multi-drop configuration at 
distances up to 1220 meters (4000 feet) from the 
host computer. Greater distances are possible 
utilizing the 2400B’s RS-232-C interface and 
modems, over existing telephone lines. 


Flexible Software 


The 2400B can be utilized with two “levels” of 
software. The first level is for immediate-mode 
commands, those which cause an immediate 
response from the 2400B. The second level is 
the program stored in the 2400B, allowing the 
2400B to monitor and measure inputs, perform 
calculations, make decisions, and set control 
outputs, all independent of the host computer. 


Stand-Alone Capability 


By loading the 2400B’s stored program into 
EPROMs in the mainframe, the 2400B can be 
used to monitor inputs, perform calculations, and 
update control outputs, without being connected 
to a host computer. Using one or both of the 
2400B’s RS-232 ports in conjunction with the 
Fluke Touch Control Screen Series allows stored 
program data to be presented and modified by 
an operator, all under the program's control. 
Approximately 400 lines of 2400B program may 
be stored in EPROM. 


Worldwide Support 


Service centers for Fluke products are located 
in more than forty countries around the world. 
Many offer full service contracts for main te- 
nance and repair at your site. Or training for your 
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personnel can be arranged. We know how im- 
portant it is to be assured of expert maintenance 
for systems you depend on, even though they 
may be among the most troublefree available — 
like those from Fluke. 


Specifications 


2400B System 


Analog Inputs: <1000 isolated, 3-, 4-, or 6-wire 
channels 

Digital Inputs: <1024 non-isolated lines, config- 
urable for either (1) 7 BCD digits plus 1 sign bit 
plus 3 bits for decimal point location or (2) 24-bit 
binary plus 1 sign bit 

Status Inputs: <1024 electrically isolated wire- 
pairs 

Interrupt Inputs: 132 electrically isolated wire- 
pairs 

Counter-Totalizer Inputs: 132 isolated analog 
and 132 non-isolated TTL inputs 

Status Outputs: <1024 electrically isolated 
wirepairs 

Analog Outputs: <128 voltage and/or current 
sources in range of -10V to +10V or 0 to 20 mA 
Resistance Outputs: 164 resistance sources 
with 1Q increments to 4095Q and/or 25Q in 
crements to 102,375Q 

Stepper Motor Outputs: <32 direct or logic 
level outputs 


2400B Mainframe 


The 2400B must have either option -001 or 
Option -002 installed to be operational. 
Capacity: Six slots for any combination of input, 
output, or extender chassis interface plug-in 
modules. A-to-D converter module (Option - 
109) installed in a dedicated additional slot 
Serial Outputs: EIA Standard RS-232-C, two 
ports, output only 


Options 

Serial Interface Option (-001) 
Bi-directional serial interface to compatible host 

computer. This option is configurable as either 

an RS-232-C, RS-422, or 20 mA current loop via 

a changeable jumper. As an RS-232-C inter- 

face, Option -001 supports five protocols. 


IEEE-488 Interface Option (-002) 

Bi-directional IEEE-488 interface to compat- 
ible host computer or instrument controller such 
as Fluke 1722A. 


2401A Scanner Extender Chassis 
Capacity: Ten scanner modules (Option -101, - 
115, or -117) 100 analog input channels 
System Size: Ten maximum 

Maximum Distance: 15 meters (50 feet) from 
2400B or 2403A. A 2-meter cable included 


2402A I/O Extender Chassis 

Capacity: 12 input and/or output plug-in mod- 
ules. Option 2402A-501 required. Installed in 
2400B 

System Size: 16 maximum 

Maximum Distance: 15 meters (50 feet) from 
2400B. A 2-meter cable included 


2403A Remote A/D Extender Chassis 


Capacity: Eight slots for signal conditioners, 
scanner modules (Option -101, -115 or -117) 
plus two slots for Interface Options (-401) for up 
to ten 2401s. One A/D module required (Option 
-109). Option 2403A-601 also required 
Maximum Distance: 1220 meters (4000 feet) 
from 2400B. Order cable by length (Opt -602) 
plus installed connectors (Opt -603) 


High Performance A/D Converter 
Option (-109) 

Required for all analog measurement inputs. 
Only one allowed for each 2400B System. 
Input Resistance: <200 MQ in 0.1V, 0.8V, and 
6.4V range; 10 MQ in 100V range 

Input Capacitance: 0.005 LF at 25 readings per 
second; 0.5 uF at 3 readings per second 

Zero Stability: Automatically zeroed before each 
measurement 


Voltage, Current, Thermocouple 
Inputs 


High Performance Scanner Option 
(-101) 


Ten 3-wire dry reed relays (Hi, Lo, shield). 
Thermal Offset: <1 uV per channel 
Maximum Voltage: 350V dc or peak ac be- 
tween any input terminal and system ground or 
other terminal 

Temperature Resolution: 0.1 degree (one 
count) 


Thermocouple and DC Voltage Input 
Connector Option (-102) 

Ten 3-wire sets of screw terminals on isother mal 
block enclosed in a safety housing. Integral 
reference junction correction for O°C. Plugs into 
Scanner Module (Option -101). 


DC Voltage Input Connector Option 
(-108) 


Ten 3-wire sets of screw terminals for input wires 
enclosed in safety housing. Plugs into scanner 
module (Option -101) 

Range: -100V to +100V 

Maximum Voltage: 350V dc or peak ac. See 
Option -101 
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Temperature Measurement Accuracy 


Measurement may be performed in Celsius, Fahrenheit, Kelvin, or Rankine ( w/option -101, -102) 


Thermocouple 
Type 


Range 
°c 


-200 to -160 
-160 to 0 
0 to 760 


-225 to -210 
-210 to -160 
-160 to -80 
-80 to +1350 


0.55 
0.40 


24 hours 21°C to 25C°) 90 Days 18°C to28°C | 1 Year 13°C to 33°C 


Low Read- | High Read-| Low Read- | High Read- 
ing Rate ing Rate ing Rate ing Rate 


Low Read- 
ing Rate 


High Read- 
ing Rate 


0.60 
0.45 
0.30 


0.50 
0.35 
0.25 


-230 to -210 

-210 to -150 0.50 

-150 to -50 0.35 

-50 to +400 0.25 

-250 to -230 1.00 

-230 to -180 0.60 
-180 to 0 


0 to +1000 


0 to 60 
60 to 200 
200 to 600 
600 to 1767 


0 to 60 
60 to 200 
200 to 600 

600 to 1767 


200 to 420 
420 to 750 
750 to 1150 
1150 to 1850 


-200 to -170 
-170 to 0 
0 to 1300 


BNBS 


NNBS** 


0 to 1200 
1200 to 2315 


-200 to -100 
-100 to 200 
200 to 900 


CHOS*** 


Includes all but sensor error: connector gradient, reference junction, linearization conformity, A-to-D conversion, 
temperature coefficient, time drift, scanner offset. 

** Nicrosil/Nisil 
** Hoskins Mfg. Co. Tungsten - 5% Rhenium vs Tungsten - 26% Rhenium 


DC Voltage Measurement Accuracy: 


+(% Rdg + Counts + uV)* 
Scan 24 Hours 90 Days 1 Year 
Rate | 21°C to 25°C 18°C to 28°C 13°C to 33°C 


0.1V, 0.8V, 6.4V Ranges 

3CH/S |+(0.002%+2+2) | +(0.005%+3+2) | +(0.015%+4+6) 
25CHIS |+(0.002%+4+4) | +(0.005%+5+4) | +(0.015%+6+6) 
100V Range i 


3CH/S |+(0.008%+2+0) (0.01%+3+0) | +(0.02%+4+0) 
25 CH/S}+(0.008%+4+0) (0.01%+5+0) | +(0.02%+6+0) 


+ 
xe 


* After 45 minute warm-up. With Option -109, -101, and -108 (or 
-102) 


AC Voltage Input Connector Option 
(-119) 

Ten sets of 2-wire screw terminals for input wires 
enclosed in a safety housing. Plugs into scanner 
module (Option -101). 

Voltage Range: 5V rms to 250V rms 
Frequency Range: 45 Hz to 450 Hz 
Conversion Method: 1/2-wave, average-re- 
sponding, calibrated to indicate rms value of 
sinewave 

Maximum Voltage: 250V rms or 250V dc 
Accuracy: +(1.0% of input +0.1V) 


Current Input Connector Option (-106) 


Specifications are the same as for Option -101 
but with a precision 15Q, 0.25 watt resistor in 
each channel to convert current to voltage. For 
4 to 20 mA sources; 129 mA maximum. Plugs 
into Scanner Module (Option -101). Some other 
current values available on request. 


RTDs, Ohms, 1/4-Bridge Strain Inputs 
Signal Conditioner Option (-701) 


For Ohms, RTD, 1/4-bridge strain measure- 
ments. 
Configuration: 3- or 4-wire, switch-selectable 
Excitation Currents: 100 yA, 1 mA, 10 mA, 
switch-selectable 
Accuracy: +0.005% at calibration, 21°C to 25°C 


Four-Wire Scanner Option (-115) 


Capacity: Ten 4-wire channels (reed relays) 
Noise Rejection: Same as Option -109 except 
common mode rejection is 120 dB and normal 
mode rejection is 60 dB 

Maximum Voltage: 170V dc or peak ac be- 
tween any channel and any other channel and/ 
or ground. 30V dc or rms ac between any two 
lines on the same channel 

Connector Option: Use 2400A-116 

Note: This scanner may not be used for voltage 
measurements. 


Four-Wire Input Connector Option 
(-116) 

Ten 4-wire sets of screw terminals for input wires 
enclosed in safety housing. Plugs into Scanner 
Module Option (-115) 

Maximum Voltage: Same as for Option -115. 


Ohms Mode Specifications 


Max Resolution Excitation 
Resistance Current 


— 1.00 
0.1 
0.012 

0.0012 

0.00010 


64,0002 


80002 
8002 
100Q 
10Q 


Total System Accuracy: For 90 days, 18°C to 
28°C, at 25 readings per second 
Four-Wire: +(0.021% of reading + 0.01% range) 
Three-Wire: +(0.021% of reading + 0.02% 
range + 0.21Q) 


RTD Mode Specifications 


Resolution: 0.03°C 

Total System Accuracy: For 90 days, 18°C to 
28°C, at 25 readings per second, 4-wire: 

100Q Pt RTD with alpha = 0.00385: +0.2°C at 
0°C, +0.3°C at 600°C 
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1/4-Bridge Strain Mode Specifications 


Total System Accuracy* 

350Q Gage: +(0.042% of reading + 14 micros- 
train) 

Resolution: 0.2 microstrain 

120Q Gage: +(0.042% of reading + 16 micros- 
train) 

Resolution: 0.5 microstrain 


1/2- and Full-Bridge Strain 
Measurements 


Signal Conditioner Option (-702) 


For 1/2- and full-bridge strain measurements 
Excitation Voltage: 4,5,8,10,12,15, or 20V dc, 
software-selectable 


Six-Wire Scanner Option (-117) 


Capacity: Five 6-wire channels (reed relays) 
Conductors: Excitation source (2); remote 
sense (2); analog input (2) 

Noise Rejection: Same as Option -109 except 
common mode rejection is 120 dB and normal 
mode rejection is 60 dB 

Maximum Voltage: 170V dc or peak ac be- 
tween any channel and any other channel and/ 
or ground. 30V dc or rms ac between any two 
lines on the same channel. 

Connector Option: Use 2400A-118 


Six-Wire Input Connector Option (-118) 


Five 6-wire sets of screw terminals for input 
wires enclosed in safety housing. Plugs into six- 
- wire scanner module Option -117 


Total System Accuracy* 


1/2-Bridge Mode: +(0.015% of rdg + 4.5 mi- 

crostrain) with both gages principally active 

Full-Bridge Mode: +(0.015% of rdg + 4.5 mi- 

crostrain) with two gages principally active 

Resolution: 0.5 microstrain 

* For 90 days, 18°C to 28°C, 25 readings per second, 
350Q gage, 4V excitation 


Other Input Specifications 


Counter/Totalizer Signal Input Option 
(-113) 


May be used to perform the following measure- 
ments: Frequency, period, totalize, tachometer, 
“A” gated by “B”, and time interval. 

Inputs: TTL, Gate 1, Gate 2, Trigger, Count Up, 
Count Down, Up/Down, Count, Non-lsolated 
Common, Isolated Common, Isolated Analog 
Input 

Analog Input Voltage Range: 50 mV to 30V 
rms 

Frequency Range: 0 to 900 kHz (TTL Input); 10 
Hz to 200 kHz (Analog Input) 


Period Range 

TTL Input: 1.1 us to 6.7s 
Analog Input: 5 us to 0.1s 
Period Resolution: 400 ns 
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Time Interval Range 

TTL Input: 1 ts to 3.82 hr 

Analog Input: 2 us to 50 ms 

Time Interval Resolution: 819 us (<3.82 hours); 
400 ns (<6.7 seconds) 

Totalizer Input Range: Dc to 900 kHz 
Minimum Pulse Width: 400 ns 

Totalizer Capacity: -8,388,608 to +8,388,607 
Connector: 12 screw terminals supplied with 
option 


4 Channel Counter/Totalizer Option 
(-113/AA) 


Measures period, frequency, time interval, and 
totalizes 

Inputs: Four channels, non-isolated 
Frequency Range: 0-500 kHz 

Period Range: 10 us to 50,000s 

Totalizer Capacity: 4,999,999 

Input Voltage Range: 175 mV to 70V rms 
Connector: 12 screw terminals supplied with 
option 


Digital Input Module Option (-103) 


BCD Mode: 7 BCD digits +1 sign +3 decimal 
position bits 

Binary Mode: 24 bits +1 sign bit 

Logic Level: TTL, 0 to +0.75V low, +2.5 to +8V 
high 

Rate: <250 words per second 

Connector Options: Use 2400A-110 or -111 


Status Input Module Option (-104) 

Bits Per Module: 32, isolatable from system 
ground or other modules by up to 30V dc or peak 
ac 

Format: Individually readable 

Input: Contact closures or TTL level 
Connector Option: Use 2400A-110 or -111 


Sequence of Events Recorder Option 
(-104/AA) 

Number of Inputs: 32 channels 

Channels Per System: 1024 max 


Resolution: 0.1 ms to 100 ms, selectable 
Connector Option: Use 2400A-110 or -111 


Interrupt Signal Input Option (-114) 


Number of Inputs: 16 

Input Logic: Contact closures or TTL level, 
switch-selectable 

Connector Option: Use 2400A-110 or -111 


Screw Terminal Connector Option 
(-110) 

Terminals: 50, for wire sizes up to #14 AWG 
Solder Pin Cable Connector Option 
(-111) 

Terminals: 50, for wire sizes up to #22 AWG 


24008 


Control Output Specifications 
Analog Control Output Option (-302) 


Outputs: Isolated. Four per module. Voltage 
(-10V to +10V) or current (0 to 20 mA), individ 
ually selectable 

Isolation: <30V dc or peak ac, channel to chan- 
nel 

90-Day Accuracy: +20 mV in voltage mode and 
+20 LA in current mode for ambient temperature 
of 18°C to 28°C 

Connector Option: Use 2400A-110:or -111 


Status Output Control Option (-301) 


Outputs: 32, open collector, diode clamped. 
Isolation: <30V dc or peak ac, channel to chan 
nel or channel to ground 

Connector Option: Use 2400A-110 or -111 


Relay Output Card Option (-301/AA) 


Number of Contacts: 16 

Contact Rating: 250V ac at 3A with non-induc 
tive load and 28V dc at 3A 

Contact Arrangement: Form “C” (N.O. or N.C.) 
Connector: Terminals supplied with option 


Resistance Output Control Option 
(-305) 

Outputs: Two 

Isolation: 130V dc or peak ac channel to chan 
nel or channel to ground 

Values: 0 to 4095Q in 1Qincrements 
Connector: Four screw terminals supplied with 
option 


Resistance Output Control Option 
(-306) 


Outputs: Two 

Isolation: <30V dc or peak ac, channel to chan- 
nel or channel to ground 

Values: 0 to 102,375Q in 25Q increments 
Connector: Four screw terminals supplied with 
option 


Stepper Motor Control Output Option 
(-307) 

Number of Outputs: One, non-isolated 

Input Signals: External Enable, Closed-Loop 
Feedback 

Direct Output Signals: Four-Phase Unipolar 
Drive, Flyback Protected 

Logic Output Signals: CW/CCW direction and 
Step Clock, or CW and CCW Clock Outputs; 
Busy/Done 

Acceleration and Deceleration Rates: 114 
Hz/ second to 97656 Hz/second. Software-se- 
lectable 

Connector: 12 screw terminals, supplied with 
option 

Note: Option -307 may be configured as a frequency 
source. Ask about Option -307/ABK 
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General Specifications 


Shock and Vibration: Meets MIL-T-28800, 
Class 3 requirements 
Temperature: 0°C to 50°C, operating; -20°C to 
+70°C, non-operating 
Relative Humidity: <80% to 40°C and <70% to 
50°C, operating, non-condensing 
Power: 90 to 132V ac or 180 to 264V ac, switch- 
selectable, 50 or 60 Hz +2 Hz, 130 watts maxi- 
mum 
Size: 22 cm Hx 43cm Wx 38cm D (8.66 in x 16.9 
in x 14.96 in) for 2400B, 2401A, 2402A, and 
2403A. Fit standard 19-inch rack 
Weight* 

2400B: 11.4 kg (25 Ib) 

2401A: 6.4 kg (14 Ib) 

2402A: 11 kg (24 Ib) 

2403A: 8.2 kg (18 Ib) 
“Approximate, fully loaded 
Included: Manual Set, Getting Started Guide 
and power cord 


Ordering Information 


Models January 1989 prices 
2400B* Intelligent Computer 

FrOntEMmGie. Senet ee oe hse eee $4900 
2401A Scanner Extender Chassis ......... 1500 
2402A I/O Extender Chassis .................. 2400 
2403A Remote A/D Extender................. 1850 
*Option -001 or -002 is required 
Options (for above models) 
-001 Serial Interface .............ccceceeeeeeeees 840 
-002 IEEE-488 Interface .................e 840 
-101 High Performance Scannerv............ 500 
-102 Thermocouple Input Connector ..... 200 
-103 Digital Signal Input ............ eee 475 
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-104 Status Signal Input ............... $570 
-104/AA Sequence of Events Recorder on req. 


-106 Current Input Connector ................ 240 
-108 DC Voltage Input Connector .......... 150 
-109 High Performance A/D 

Converter ian ris. hse. rotettee sseeterecceen 1285 
-110 Screw Terminal I/O Connector-....... 150 
-111 Solder Pin I/O Connector ............... 50 
-113 Counter/Totalizer Signal Input ....... 675 


-113/AA 4 Channel Counter/Totalizer ...onreq. 


-114 Interrupt-Signal Input ...............0 590 
-115 Four-Wire Scanner ...............:cee 520 
-116 Four-Wire Input Connector ............ 150 
#117, SIx-Wile SCANNGN i cross<taccscense-ssene 575 
-118 Six-Wire Input Connector ............... 150 
-119 AC Voltage Input Connector .......... 230 
SOT sStatus OuIUi a mater: ose teeceseess 550 


-301/AA Relay Output... eee onreq. 


-302 Current/Voltage Analog Output...... 995 
-305 Resistance Output (1Q-4 kQ) ........ 710 
-306 Resistance Output (250-100 kQ) .. 710 
-307 Stepper Motor Control Output........ 750 
-401 Scanner Extender Interface ........... 170 
-402 Extender Cable (custom length) ..... 25/m 
-403 Connectors for 2401A-402 

(GE 0) |= aaa ese a tata cern 220 
-501 I/O Extender Interface .................... 340 
-502 |/O Cable (with connectors, 9m) .... 315 
-601 Remote A/D Extender Interface ..... 290 
-602 A/D Extender Cable (custom 

lenQthl ioe eter ecneeeeae eee 5/m 
-603 Connectors for 2403A-602 

Cable a.recic ne ea is soe eee ee nee eee TAS) 
-701 Signal Conditioner for Ohms, RTD’s 

1/4- & 1/2-Bridge Strain 

Méasurements?.2u.1 28 eek ae 575 
-702 Signal Conditioner for 1/2- and 

Full-Bridge Strain Measurements ........ 685 


**Required for analog measurements 


Accessories (Also see page 485) 


Y1707 2m Cable for RS-232-C .............. 
Y1705 RS-232-C Null Modem Cable ..... 75 
Y8022 IEEE-488 Shielded Interface 


Cable; 21m... a hake eee ee 145 
Y2053 Rack Adapter w/24" slides .......... 195 
Y2054 19" Rack Adapter w/o slides ....... 150 
Y2055 RS-422 Multi-connector .............. 95 


Service & Support 


Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 


Extended Warranty 

$C1-2400B Repair (w/ calibration) ........ 
$C1-2400B Repair (cal w/in or out data) 
$C1-2400B Repair (cal w/in and out data) 759 
SC2-2400B Cal (1 per yr recommended) 

SC2-2400B Cal (1 per yr w/in or out data) 
SC2-2400B Cal-(1 per yr w/in & out data) 


$C1-2401A Repair (w/ calibration) ........ 204 
$C1-2401A Repair (cal w/in or out data) 239 
$C1-2401A Repair (cal w/in and out data) 274 
SC2-2401A Cal (1 per yr recommended) 94 
SC2-2401A Cal (1 per yr w/in or out data) 129 
SC2-2401A Cal (1 per yr w/in & out data) 164 


$C1-2402A Repair (w/ calibration) ........ 230 
$C1-2402A Repair (cal w/in or out data) 265 
$C1-2402A Repair (cal w/in and out data) 300 
SC2-2402A Cal (1 per yr recommended) 94 
SC2-2402A Cal (1 per yr w/in or out data) 129 
SC2-2402A Cal (1 per yr w/in & out data) 164 


$C1-2403A Repair (w/ calibration) ........ 287 
$C1-2403A Repair (cal w/in or out data) 
$C1-2403A Repair (cal w/in and out data) 357 
SC2-2403A Cal (1 per yr recommended) 94 
SC2-2403A Cal (1 per yr w/in or out data) 129 
SC2-2403A Cal (1 per yr w/in & out data) 164 
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Analog measurements to 1,000 per second, accuracy of 0.02% e 


Touch Sense Graphics Display 


High performance processor with Macrostore™ floating point processing 
_ 136K bytes of RAM. Expandable to 3.0M bytes 


400K-byte floppy disk 


BASIC. Programmable with real-time and measurement and control extensions 


GPIB/IEEE-488, RS-232/422, Current Loop and Parallel Interfaces 


Rack mountable with removable keyboard 


| Analog Control Option (voltage or current) 


Status Input/Output Option 
Counter/Totalizer Option 


Signal conditioning for dc/ac volts, thermocouples, RTD, strain 


The Fluke 1752A Data Acquisition System is a 
powerful microcomputer-based system for meas- 
urement and control applications. The data ac- 
quisition functions are integrated into the same 
chassis as the computer to minimize desktop or 
rack space, simplify programming, and increase 
system performance. The 1752A’s BASIC offer- 
ings provide a structured programming environ- 
ment tailored for high speed data acquisition and 
instrument control. Single-word commands 
Simplify the task of writing programs for both 
data acquisition and GPIB/IEEE-488* compat- 
ible instrument control. 
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Its touch screen replaces a keyboard or switch 
panel, allowing the operator to respond to prompts 
one at a time. System control may then be 
accomplished by simply touching the screen. 


High Performance Microcomputer 


The 1752A is a microcomputer designed for 
control of automated instrument systems in the 
laboratory, the plant, or the factory and for infor- 
mation management systems. 

The 1752A’s high speed 16-bit microproces- 
sor uses a 24 MHz clock to achieve an instruc- 
tion cycle rate of 6 MHz. High-speed floating 


point arithmetic processing is implemented 
through extensions to the microprocessor in- 
struction set. A separate display processor, with 
high speed vector generator and graphics 
memory workspace, functions as an independ- 
ent graphics display terminal for the central 
processor. 

The 1752A is easily configured to automati- 
cally start running your application software. On 
power-up the 1752A loads operating software 
from its internal floppy disk then executes a 
command file which instructs it to perform any 
desired task sequence. Alternatively, the 1752A 
may be operated as a diskless system when 
equipped with optional non-volatile RAM. Addi- 
tionally, since the operating software is soft- 
loaded, updating is as easy as inserting a new 
disk and restarting. 

RAM memory in the 1752A can be partially 
allocated as a file-structured electronic disk for 
high speed task overlays and large fast-access 
virtual data arrays. Software development tools 
make the task of writing programs more efficient 
through such features as wildcard file identifica- 
tion, utility command files, and recall of previ- 
ously typed commands. 

The 1752A includes four slots for additional 
memory and interface options. The standard 
136K RAM memory is internally expandable to 
over 3 megabytes. The 400K-byte internal floppy 
disk drive capacity can be expanded through the 
1760A or 1761A Disk Drives to 2 megabytes of 
on-line floppy disk file storage. An external 
Winchester Disk Drive System brings 20 mega- 
bytes of file capacity on-line. Non-volatile RAM 
options can be installed for rugged, permanent 
file storage, especially suited for harsh environ- 
ments. Up to 2.5M bytes of non-volatile memory 
may be installed. 


Touch-Sensitive Display System 


Touch-Sensitive Display System 


With its touch-sensitive display, the 1752A is 
particularly well suited for applications where 
semi-skilled personnel need to operate complex 
systems performing sophisticated tasks. The 
friendly graphics display takes the place of the 
often-intimidating keyboard, yet offers access to 
the software that Keeps your system running. An 
operator is prompted one step at a time for 
information or decisions through informational 
displays, and responds by simply touching the 
screen. Systems based on this concept are 


The terms GPIB and IEEE-488 may be used 
interchangeably throughout this catalog. 
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easily updated for new tasks: the cost and down- 
time of installing new switch or key labels is 
eliminated. 

Fluke’s experience producing the touch-sensi- 
tive display overlay goes back to 1979. It has 
proven to be a rugged, reliable component. 


Characters Plus Graphics 


The graphics display capability of the 1752A is 
independent of its character display, and of the 
1752A central processor. With its own display 
processor, high speed vector generation hard- 
ware, and 64K graphics display memory, the 
1752A is a sophisticated tool in the hands of the 
creative system designer. The 64K display 
workspace is over three times the size of the 640 
by 224 pixel display window: 2048 pixels wide by 
256 pixels high. You can use it to display data in 
strip chart form, and move the display across the 
window by touch commands. You can also use 
itto prepare up to three independent data screens 
available for instant display. Once the graphics 
display is generated, a hard copy of the graphics 
plane can be printed under program control. 

The 1752A character display is an independ- 
ent function that can overlay graphics data dis- 
plays for labels, or be used alone for text and for 
programming. Because the graphics and char- 
acter displays can be independently enabled, 
screens can be prepared “off-line” and displayed 
when ready. Numerous ANSI-compatible char- 
acter attributes are available to add emphasis to 
portions of displays. Attributes such as inverse 
or underline can be pre-defined for display fields, 
or made a part of characters as they are sent to 
the screen. 

The 1752A includes an industry standard 
composite video output that will display what- 
ever is on the 1752A screen on a video monitor. 
This can be useful for training presentations as 
well as for system requirements that include a 
remotely mounted display. 


Data Acquisition and Control 


The 1752A-010 Analog Measurement Proces- 
sor allows the 1752A to connect to 16 differential 
or 32 single-ended inputs, and acquire data at up 
to 1,000 readings per second. Multiple 1752A- 
010’s may be installed to increase system 
throughput to 4,000 readings per second. (Any 
single input, however, can be sampled at a 
maximum rate of 1,000 per second.) Normal 
mode rejection may be added through either 
internal line synchronization, or external syn- 
chronization, using the Y1752A Line Synchroni- 
zation Transformer. The Analog Measurement 
Processor interfaces to the 1752A bus without 
isolation. Inputs are protected against damage 
to 50V dc, and fused input resistors decrease the 
risk of dangerous higher voltages reaching sys- 
tem operators. An external signal conditioning 
subsystem Is available which provides isolation 
as well as signal conditioning for inputs such as 
ac voltages, thermocouples, RTDs and strain. 
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For analog control, use the 1752A-011. This 
option allows the 1752A to control devices which 
accept a 0 to 20 mA or a +10V de control signal. 
Each of the four outputs can be individually 
configured for either current or voltage. 

For frequency, time, and totalizing measure- 
ments, the 1752A-012 option offers a single 
input. To sense switch closures or logic levels, 
as well as perform on-off control, use the 17XXA- 
002 Parallel Interface. This option offers 32 bits 
configurable for either input or output. To switch 
higher levels, an optional digital isolation sub- 
system is available. To expand your system, use 
the 1702A Extender Chassis. This increases the 
number of slots available for measurement and 
control options by 11. More 1702As may be 
added for larger systems. 


Interfacing 


The 1752A includes an IEEE-488 bus inter- 
face and an RS-232-C serial data port. The 
IEEE-488 interface can control up to 14 instru- 
ments at transfer rates of up to 30K bytes per 
second. Powerful IEEE-488 commands are 
supported as a part of each 1752A programming 
language. The 1752A can be set up to function 
as a system controller or as an addressable 
device in a multiple-controller system. In either 
configuration, the 1752A.can pass control to 
another controller and take it back when offered. 
As system controller, the 1752A starts up as 
controller-in-charge and can use IFC (Interface 
Clear) to reset all bus devices. 

Three of the five expansion slots are available 
for additional interfaces: 

Option 17XXA-008 adds an IEEE-488 inter- 
face and an additional RS-232-C serial data 
port. The 1752A can accomodate up to four 
IEEE-488 ports. 

Option 17XXA-009 is a reconfigurable, dual 
serial-data port with its own buffer memory. It is 
supplied configured for RS-232-C with full modem 
compatibility. Each port can be easily reconfig- 
ured for a 20 milliamp current loop, or for RS-422 
balanced lines. Up to three -009s may be in- 
stalled for a total system of seven serial ports. 

Option 17XXA-002 (Parallel Interface) gives 
you two independent 16-bit parallel I/O ports that 
can function as independent lines, 8-bit bytes, or 
16 or 32-bit words. Line protocol is available (but 
not required), and the sense of the data can be 
reconfigured to either High true or Low true. A 
maximum of three modules may be installed for 
a total of six 16-bit ports. 
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RAM Memory Expansion Modules 
(-006, -007, -016, -017) 


Internal program and data space may be ex- 
panded to over 3M bytes with RAM expansion 
options. Memory may be added in the following 
increments: 

17XXA-006 256K bytes 


17XXA-007 512K bytes 

17XXA-016 1M bytes 

17XXA-017 2M bytes 

Application programs can assign any part of 
this memory to function as an “Electronic Disk.” 
Programs and data may be loaded to this E-Disk, 
allowing faster transfer rates and no disk wear. 


Non-volatile RAM Options 
(-018, -019, -020) 

These options provide either 256K bytes (- 
018), 512K bytes (-019) or 1M bytes (-020) of 
file-structured, non-volatile RAM memory. Trans- 
fer rates are comparable to RAM — over 1M bytes 
per second. Up to 4M bytes non-volatile RAM 
may be installed in the 1752A. 

Non-volatile RAM is a solid-state medium which 
is immune to pollution and vibration, making it 
ideal for harsh environments where floppy disk 
operation is not practical. Non-volatile RAM is 
battery backed up for up to five years to retain its 
file contents through a power loss. Since non- 
volatile RAM has a much greater tolerance to 
temperature extremes than other media, the 
1722A can operate from 0°C to 40°C when non- 
volatile RAM is the primary file storage medium. 
Non-volatile RAM provides a write protection 
switch to protect its file contents. 


Internal Winchester Disk Drive 


John Fluke Mfg. Co., Inc. will be introducing an 
internal Winchester disk drive for the 1752A in 
April 1989. For further information please con- 
tact your local Fluke Sales Engineer or Repre- 
sentative. 


External Floppy Disk Drive Systems 
(1760A and 1761A) 


The Fluke 1760A Disk Drive and 1761A Dual 
Disk Drive each provide high capacity floppy disk 
file storage. The 1760A and 1761A use double- 
density dual-head disk drives. The full on-line 
capacity is 400K bytes for the 1760A, and 800K 
bytes for the 1761A, including a file directory for 
each floppy disk. They interface to the 1752A via 
the IEEE-488 port. Both systems are rack mount- 
able and easy to install and use. Transfer rate is 
22K bytes per second. Up to two 1761As can be 
accommodated, for a total of 2M bytes of on-line 
floppy disk file space. 


External Winchester Disk Drives 


The 1765B Series of Winchester disk drives 
provides high-capacity hard disk file storage for 
the 1752A Data Acquisition System: 

1765B/20 20M byte Winchester Disk Drive 

1765B/20M Multi-User 20M Byte Winchester 
Disk Drive 

Both models provide easy connection to the 
Data Acquisition System through a stand ard 
IEEE-488 interface, and are rack-mountable, 
using the optional rack-mount kit. More informa- 
tion is available in the following “disk drive” 
section. 
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Floating Point Math Coprocessor 


John Fluke Mfg. Co., Inc. will be introducing a 
floating point math coprocessor for the 1752A in 
April 1989. For further information please con- 
tact your local Fluke Sales Engineer or Repre- 
sentative. 


High Speed Data Acquisition and 
Control 


A 1752A option that provides high speed sam- 
pling of analog inputs up to 60 kHz is available 
through Fluke Customer Support Services. This 
option, called the Multifunction Board, also has 
the capability of accepting digital inputs and 
sourcing digital and analog outputs for control of 
quickly changing parameters. 

See a more thorough description of the Multi- 
function Board in the Customer Support Serv- 
ices section (page 467) and consult your Fluke 
Account Manager for full details. 


Software 


The 1752A offers an environment specifically 
suited to the development of real-time control 
programs. Interpreted BASIC, Compiler BASIC, 
FORTRAN, Assembly, C and several utility soft- 
wares are available. For more information on 
1752A software systems, consult the 1700 Se- 
ries Software section, following this section. A 
data acquisition library provides routines directly 
accessible from BASIC, greatly simplifying data 
acquisition and control tasks. The “Getting 
Started” software provides the user with a num- 
ber of useful programs, allowing the user to 
access many of the 1752A’s capabilities through 
the touch screen. 


Module-Level Diagnostics 


The 1752A is a modular design with diagnostic 
software that allows semi-skilled operators to 
identify failures to the module level. Spare-module 
kits are available for the most time-critical appli- 
Cations. Fluke also maintains an inventory of 
1752A modules that may be shipped within hours 
in most cases, and which can be exchanged for 
a defective module for a nominal charge. Con- 
tact your Fluke Technical Service Center for 
more information. 


Manuals That Make the Task Easy 


Experience will tell you that the major invest- 
ment in an automated instrument system is not 
usually in the hardware, but in system integration 
and the development of application software to 
run it. The quality of documentation is a key 
consideration. You will find that 1752A manuals 
are among the most readable, consistent, and 
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sensible software documentation available any- 
where. Ask your Fluke Sales Engineer or Repre- 
sentative to let you evaluate the 1752A through 
its manuals. You will be pleasantly surprised. 


Specifications 


Option Specifications 


Analog Measurement Processor (-010) 


Number of Channels: 16 differential or 32 single- 
ended (single and differential channels may be 
mixed) 

System Capacity: 4 processors, 128 single- 
ended channels 

Ranges: (full scale, each channel) +1.0158V; 
+10.158V; +65 mA; 4 to 20 mA displayed as 0 to 
100% of scale 

Resolution: (16 bits) 10V range, 310 pV; 1V 
range, 31 uV; 65 mA range, 2.07 pA, (15 ohm, 
0.04%, 20 ppm TC sense resistor) 

Reading Rate: Synchronized Modes-400 chan- 
nels/s @50 Hz, 480 channels/s @60 Hz, 400 
channels/s @400 Hz; Asynchronous Mode 1000 
channels/s 

Accuracy (90 days): (10 to 40°C operating) 10V 
range +(0.02% of reading + 1.24 mV); 1V range 
+(0.02% of reading + 248 pV); 65 mA range 
+(0.05% of reading + 16.5 LWA) 

Common Mode Rejection: dc -77 dB; 50/60 
Hz, 60 dB 

Normal Mode Rejection: Asynchronous mode, 
0 dB; internally synchronized, 20 dB; Externally 
synchronized, 45 dB 

Input Protection: To 50V rms without side ef- 
fects, fuse protected to 240V rms 

Connector: Requires two Y1750s 


Analog Control Output (-011) 

Outputs: Isolated. Four per module. Voltage (- 
10V to +10V) or current (0 to 20 mA), individually 
selectable 

Resolution: 2 mV (13 bits) or 5 pA (12 bits) 
Isolation: <30V dc or peak ac, channel to channel 
Max Load: +5 mA in voltage mode; <750Qin 
current mode 

90-Day Accuracy: +20 mV in voltage mode and 
+20 uA in current mode for ambient tempera ture 
of 18°C to 28°C 

Rate: 1000 changes/sec 

Connector Option: Use 2400A-110 or -111 


Counter/Totalizer Signal Input (-012) 
May be used to perform the following measure- 
ments: Frequency, period, totalize, tachometer, 
“A” gated by “B”, and time interval. 


1752A 


Inputs: TTL, Gate 1, Gate 2, Trigger, 
Count Up, Count Down, Up/Down, Count, Non- 
Isolated Common, Isolated Common, Isolated 
Analog Input 

Isolation: Both Analog Input and Isolated 
Common are isolated from the 1752A and/or 
ground up to 30V and up to 1.0 V/us maximum 
slew rate 

Frequency Range: 0 to 900 kHz (TTL Input); 10 
Hz to 200 kHz (Analog Input) 


Period Range 

TTL Input: 1.1 ps to 6.7s 

Analog Input: 5 us to 0.1s 

Period Resolution: 400 ns 

Time Interval Range 

TTL Input: 1 us to 3.82 hr 

Analog Input: 2 us to 50 ms 

Time Interval Resolution: 819 us (<3.82 hours); 
400 ns (<6.7 seconds) 

Totalizer Input Range: Dc to 900 kHz 
Minimum Pulse Width: 400 ns 

Totalizer Capacity: -8,388,608 to +8,388,607 
Connector: 12 conductors, supplied with option 
(screw terminals) 


Parallel Interface (-002) 


Data I/O lines terminated with 24008 to +5V, 
5000Q to ground, with diode input protection. 
Schematics provided with documentation. Up 
date rate: 3000/s (status output). 


General Specifications 


Temperature: 10°C to 40°C with floppy disk, 
operating; 0°C to 40°C without floppy disk, oper- 
ating. 10°C to 52°C with floppy disk, non-operat- 
ing; -20°C to 60°C without floppy disk, non- 
operating 

Relative Humidity: 20% to 80%, non-condens- 
ing, operating; 8% to 90% non-condensing, with 
floppy disk, non-operating or 5% to 95%, non- 
condensing, without floppy disk, non-operating 
EMI and RFI Emissions: Tested to FCC Part 
15, Subpart J, Class B; VDE 0871, Class B; 
CISPR 11-1975 

Power: 90V to 132V ac or 180V to 264V ac, 47 
Hz to 440 Hz. 175W maximum 

Size: 13 cmH x 43 cmW x 55cm L (5.25 in x 17 
in x 21.5 in) plus feet 

Weight: 14.5 kg (34 Ib). Keyboard 1.4 kg (3 Ib) 
Included: Y 1700 Keyboard, power cord, BASIC 
system disk, diagnostic disk, “Getting Started” 
manual and disk, System Guide manual, 
Operator's manual, BASIC Programming Man- 
ual, Data Acquisition and Control Guide, and a 
pad of 50 display worksheets 
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Data Acquisition 


1752A 


Ordering Information 


Models January 1989 prices 


1752A Data Acquisition System (w/one 
1752A-010 Analog Measurement 
POCOSSOM) Nereceetstees fesse ee seescoseree ct $7980 

1752A-1 Data Acquisition System (w/o 


1752A-010 Analog Meas. Processor) 7080 
1702A Extender Chassis (Requires 

NTS DAH OVO) oes ncede os cai taendcntaa cavern ata 2260 
Options (for above Models) 
-002 Parallel Interface ................ eee 990 


-006 256K byte RAM Memory Expansion 1000 
-007 512K byte RAM Memory Expansion 1400 


-008 IEEE-488/RS-232-C Interface ...... 850 
-009 Dual Serial Interface .................... 990 
-010 Analog Measurement Processor .. 990 
-011 4 Channel Analog Output ............. 990 
-012 Counter/Totalizer ......... eee 675 
-013 Extender Interface ................:0 510 
-016 1M Byte RAM Memory Expansion 1800 
-017 2M Byte RAM Memory Expansion 3200 
-018 256K Byte Non-Volatile RAM ....... 1700 
-019 512K Byte Non-Volatile RAM ....... 2700 
-020 1M Byte Non-Volatile RAM. ........... 3700 


Language Systems (See page 368) 


-200U 1752A System Software Update 150 
-201 Assembly Language Development 
SVStCii ee etre ect rer cintae sen cetgetees 1495 
-202 FORTRAN Development System. 1495 
-203 Compiled BASIC Development 
SUAS geen cher ance Jae 490 


eee, 0:0 0 ea_s_s s<“—_—eecCwCws€_Lwe—r_—_eowa ——a—as xeooowae_vww——_—_—ss$Sssao— 
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-205 Extended BASIC Development 


SYStemn c208 Sieh See ee ee $ 490 
-912 Non-ANSI C Development System 1995 
-913 Non-ANSI C Compiler................... 1495 


Software Options (See page 371) 


=900! Binders: :28:s ieee ce eee 30 
“901 Gabby "4. 25:55) ee eee eee 195 
-902 Touchscreen Toolbox ..............0005 295 
-903 Compiled MenuBASIC ...............5 295 
-905 Extended MenuBASIC ................ 295 
-907 Transport—>PC. «....0....stiecnsenteoeees 450 
$1703 Compiled MenuBASIC 

Development Package ............:.:0068 1900 
$1705 Extended MenuBASIC 

Development Package ........-..::csee 1900 
Peripherals 
1020 Touch Control Screen 

(includes a desk-top enclosure) ........ 1820 
1021 Touch Control Screen ................. 1695 
1760A Disk Drive System, 400K byte... 1950 
1761Dual Disk Drive System, 

SOOK Bytere nue els. Saeeeees 2950 
1765B/20 20M byte 

Winchester Disk Drive ..................006 3295 


1765B/20M Multi-User 20M byte 
Winchester Disk Drive ............::::00 on req 


1780A InfoTouch Display .................05 2150 
Accessories (Also see page 485) 
Y1700 Programmer Keyboard .............. 395 
Y1702 RS-232-C Null Modem Cable, 2m 125 
Y1703 RS-232-C Null Modem Cable, 4m 150 
Y1705 RS-232-C Null Modem Cable, 

OCT | eee ane eigen REE Tah cre peer Riss 


Y1706 Certified Blank Disks 


Unformatted (pkg of 10) ..........: $ 60 
Y1707 RS-232-C Interface Cable,2m.. 125 
Y1708 RS-232-C Interface Cable, 10m 150 
Y1709 Printer Cable, 2m...............:000 125 
Y1717 Parallel Interface Cable ............. 150 
Y1750 Input Terminal Block w/Cable.... 60 
Y1751 Replacement Cable Set 

fOr: Y 1'750 "2c... cisco 65 


Y1752 Line Frequency Sync Transformer 50 


Y1790 Rack Mount Kit w/24" Slides ..... ‘195 
Y1791 Rack Mount Kit for 1780A 

(requires slides)’.....0......semseanenmeetenne 95 
Y1795 Portable Carry Handle ............... 48 
MO00-260-610 18" Rack Slides .............. 130 
MO00-280-610 24" Rack Slides .............. 130 
Y8021 Shielded IEEE-488 Interface 

Cable. 1m... 2a ee 130 
Y8022 Shielded IEEE-488 Interface 

Cable, 2M0.8....:..s ae eee 145 
Y8023 Shielded IEEE-488 Interface 

Cable; 4M siissc ss. ivascshons ee Ses 


Service & Support 


Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 


Extended Warranty 

$C1-1752A Repair (w/calibration) ........ 
SC1-1752A Repair (cal w/in or out data) 
$C1-1752A Repair (cal w/in and out data) 352 
SC2-1752A Cal (1 per yr recommended) 63 
SC2-1752A Cal (1 per yr w/in or out data) 98 
S$C2-1752A Cal (1 per yr w/in & out data) 133 
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EEDRS) 2es2mcs ie cru 


2452MCS 


2452MCS Measurement & Control System 


Complete system — combines 2400B Intelligent Computer Front End, 1752A Data 
Acquisition System, and software 

Extensive selection of I/O options — expandable to over 1000 channels with 2401A 
and 2402A extender chassis 

Touch Screen — friendly operator interface with graphics 

“Multi-computing” — 2400B handles scanning, linearizations, limit checking and direct 
control of test or process. 1752A downloads and modifies 2400B program, retrieves 
scanned data, formats and outputs reports, and provides operator interface 

Available with or without 28 inch high cabinet 

Choice of GPIB/IEEE-488 or Serial (RS-232-C, RS-422) Interfaces 


2452MCS 


<a 


IEEE-488 


The 2452MCS is a fully integrated measure- 
ment and control system which combines the 
power of two intelligent Fluke instruments — the 
1752A Data Acquisition System and the 2400B 
Intelligent Computer Front End. The system is 
housed in a locking cabinet that fits on either a 
work bench or separate stand and includes all 
the hardware, cables, drawers, etc., necessary 
to combine the 2400B and 1752A into a com- 
plete measurement and control system. Alterna- 
tively, the 2452MCS may be ordered without a 
cabinet to be mounted in your own rack or panel. 

The 2400B provides digital and analog meas- 
urement, signal conditioning, control outputs, 
and intelligent decision making, while the 1752A 
provides tremendous computing power, high 
speed data acquisition, a CRT display with a 
touch-sensitive overlay, advanced graphics 
capabilities, and mass storage via a double- 
sided floppy disk. Both instruments work to- 
gether, sometimes independently, sometimes 
cooperatively, providing a multi-computing sys- 
tem with the power and flexibility to expand as 
your application requirements increase. 

The programmer's keyboard is placed on a 
convenient sliding rack drawer that may be locked 
to prevent unauthorized program modification. 
The system can be programmed to allow the 
touch-sensitive CRT display to be the operator’s 
interface. This reduces operator errors and train- 
ing time because the operator interacts with a 
friendly CRT display customized for the applica- 
tion and written in familiar words. 

The 2452MCS, when equipped with the 2400B’s 
Serial interface, permits the 2400B to be located 
up to 1220 meters (4000 feet) away from the 
1752A. A distributed data acquisition system 
may be constructed in this manner using a single 
1722A or 1752A and multiple 2400Bs, in either 
star or “daisy chain” configurations. 

The basic 2452MCS System includes the soft- 
ware tools, and hardware necessary to make It 
operate as a ten-channel data acquisition sys- 
tem. The system is expandable to sixty channels 
in the basic 2400B mainframe and to over 1000 
channels by adding 2401A and/or 2402A Exten- 
der Chassis and intput/output options. 


Input/Output Capabilities 


The measurement of analog inputs such as 
thermocouples, RTDs, strain gages, dc and ac 
voltages, and currents can be performed by a 17- 
bit A/D converter in the 2400B. Capable of re- 
solving 1 pV, the highly accurate A/D conversion 
preserves data integrity through a sophisticated 
noise rejection technique that synchronizes its 
measurement period with the power line fre- 
quency. For high speed measurements, analog 
inputs can be brought directly in to an optional 
analog measurement processor in the 1752A for 
14 bit resolution at 1000 readings per second. 

Digital inputs accommodated by the 2452MCS 
incude status, contact closure, interrupt, BCD, 
pulse, frequency, totalizing and sequence of 
events. 
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2452MCS 


Controlling outputs sourced by the 2452MCS 
consist of voltage, 4-20 mA current, resistance, 
stepper motor control, TTL outputs, and relay 
closures. A complete description of input/output 
capabilities is found in the pages describing the 
2400B. 


Software Options Included 


Software supplied with the system includes a 
program development package (“ProLink II““, an 
enhanced BASIC interpreter with extended 
graphics capabilities, an advanced Editor, anda 
File Utility Program. The 2452MCS -03 and -04 
also include the ProComm software package. 
(ProLink Il and ProComm are both described in 
a section immediately following the 2452MCS 
description.) This complete package provides 
the tools necessary for a programmer to create 
a custom tailored data acquisition program. 

If you want to “come up to speed” and write 
your application program in a hurry, consider the 
ProGen Application Software (S2452) package 
described on the following page. Alternatively, 
Fluke can help with training classes held either 
at our offices or at your site. We can also arrange 
for one of our in-house experts to assist you per- 
sonally in creating your application-solving soft- 
ware. 


Turnkey Systems 


Fluke Customer Support Services System In- 
tegration group and Fluke Cooperative Services 
(FCS) are available to write custom application 
software and combine with Fluke hardware for a 
complete system. In fact if a turnkey system is 
what you require, Fluke has a list of Fluke Coop- 
erative Service partners that are experienced 
with Fluke equipment and capable of fulfilling 
your needs in several unique industry segments. 

Information on training classes, Customer Sup- 
port Service and FCS is available from your 
Fluke Sales Representative. 


Specifications 


For complete specifications please refer to the 
pages in this catalog describing the 1752A and 
the following pages that describe the 2400B. 
CRT Display: High contrast green phosphor, 
high resolution, 5x9 inch display screen. Sixteen 
lines of eighty characters or eight lines of forty 
characters, selectable by program control. 
Transparent Touch-Sensitive Overlay: Posi- 
tioned directly over the display screen. Provides 
a 6x10 array of touch-sense areas for dynamic 
operator interface. 
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Graphics Display: 640 by 224 dots, hardware 

sector generator. 

Memory, 1752A: 136K bytes of RAM (expand- 

able to over 2.6M bytes). 

Memory, 2400B: 28K bytes of RAM for program 

storage. 

Mass Storage 

® Double-sided 5-1/4 inch floppy disk stores 
400K bytes 

* 800K bytes more with dual floppy disk drive 
(optional) 

® 20M bytes with Winchester Disk (optional) 

1752A Communications Interfaces: One IEEE- 

488 port and one RS-232-C port is standard. 

May be expanded to include six additional RS- 

232-C, RS-422, and/or 20 mA serial ports or a 

second IEEE-488 pport 

2400B Interfaces: Three. One IEEE-488 port or 

one serial (RS-232-C, RS-422, or 20 mA) port, 

and two RS-232-C output-only ports. 

Temperature: 10°C to 30°C, operating; -10°C to 

60°C, non-operating (except floppy disks limited 

to 10°C to 52°C. 

Relative Humidity: 5% to 80% operating, non- 

condensing; 5% to 95%, non-operating and non- 

condensing (except floppy disks limited to 8% to 

90%). 

Power: 90 to 132V ac or 180 to 264V ac, switch- 

selectable, 50 Hz to 60 Hz, +2 Hz. 

Size: 70.6 cm H x 61.0 cm W x 70.5 cm D (27.8 

in x 24 in x 27.8 in) 

Weight: 84 kg (185 lb) approximately, not in- 

cluding options. 

2452MCS System Components: 

° 1752A-1 with Keyboard 

° Fluke enhanced BASIC interpreter, Advanced 
Editor, File Utility Program 

® ProLink II application software package (see 
page following for description) 

® ProComm application software package (-03, 
-04 only) (See page following for description) 

* 2400B with one each of Option -101, -102, 
-109, and -002 (or -001) 

° Integral power strip and power cord 

° Full set of Operator and Service Manuals 

° 90-day on-site service 


Moderne «-. }faeke Cabinet | oop interlace 

Version aie & 2 Meter Cable 
(28") High 

2452MCS-01 Yes IEEE-488 (Opt -002) 

2452MCS-02 No IEEE-488 (Opt -002) 

2452MCS-03 Yes Serial (Opt -001) 


2452MCS-04 No Serial (Opt -001) 


The rack cabinet has a lockabje storage drawer 
and keyboard drawer, a rear door, and associ- 
ated hardware. 


Ordering Information 


Models January 1989 prices 
2452MCS-01 vic... nckecsbesdisrasensencceneesenes $14,800 
Z452MCS-02 cccscccscccedavectiecnvcccasesemeiers $14,400 
Z452MCS-03 u..caeccsnevvepaeccncunsutetesecotene $14,800 
Z452MCS-04 ........cccceccccccccscnssessrsnsssnns $14,400 
Options 


See 2400B, page 421 and 1752A page 415. 


Accessories (Also see page 485) 


A24-89 71 cm Instrument Rack (28") onreq 
A24-75 183 cm Instrument Rack (6') on req 
A24-90 Wheeled base, for A24-89 

OF A24-75 coanncnecanks chute eee on req 
A24-123 Serial Impact Printer 

W/RS-2382°@) Fence. eee on req 
Y2055 15-Pin Multi-Connector for 

Multi-Drop RS-422 Hook-up 

(Y¥” Connector) iit: cities eee 95 
1765B/20 20M-byte Winchester 

Disk Drive@scenciinciSecceteece ee eee 3295 
1761A External Disk Drive, 

2x400k: bytes <2-..32...0c sacha eee 2950 
1760A External Disk Drive, 

400K bytes i o.....ece ee 1950 


Service & Support 
Warranty 

90-day on-site product warranty. See page 470 
for further information on warranty terms and 
conditions. 
Extended Warranty 


$C1-2452MCS Repair (w/calibration) ... 1092 
SC1-2452MCS Repair (cal w/in or 

out data) ....... eecausenads canes aCe a eeaeeaa 1127 
$C1-2452MCS Repair (cal w/in and 

out data) (foi... 1162 
SC2-2452MCS Cal (1 per yr 

recommended) <20.2c:..:.- eee eee 207 
SC2-2452MCS Cal (1 per yr w/in or 

OUt-data) ii... csssvoteecenedae seeeeeee ene 242 — 
$C2-2452MCS Cal (1 per yr w/in and 

OUt data) sec 5 Aactrestssscetaoe scree een 277 
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Measurement & Control Software 


ProLink Il Application 
Software ($2400) 


up 


Measurement & Control Software 


Fluke offers a wide range of application soft- 
ware to help you develop your 2400B program. 

Three of these software packages are de- 
signed to be used with the 2452MCS. They are 
Fluke ProLink II™ Application Software, Pro- 
Comm™ Serial Communications Utility Pack- 
age, and ProGen™ Application Software Pack- 
age. 

A fourth software development tool, ProLink 
PC,™ runs on your IBM PC,™ PC XT,™ or IBM 
compatible. 

Fluke ProLink II Application Software comes 
standard with all 2452MCS systems. It is a tool 
which makes developing 2452MCS application 
program easier. 

The 2452MCS consists of two independent 
computers: the Fluke 2400B and the 1752A 
Data Acquisition System. These two computers 
_must talk to each other in order to do the job. 
Fluke ProLink II handles a lot of the system 
housekeeping tasks you would otherwise have 
to do. It presents you with a single user interface 
to both the 1752A and 2400B. 

ProLink Il presents the user with a menu of 
choices. You simply move the cursor to the 
proper selection and press the carriage return. 
This “one-touch” approach lets you do the fol- 
lowing: 

1. Automatically run Fluke BASIC; the File Utility 
Program which allows you to copy, move, 
delete or otherwise manipulate files; and SET, 
which allows you to set the RS-232C charac- 
teristics of the 1722A/1752A output ports. 
After exiting any of these three programs, you 
will automatically be returned to ProLink II. 

2. Sends bus commands to the 2400B and dis- 
plays responses to those commands. 

3. Displays English language error messages if 
an error occurs. 

4. Select, edit, download or retrieve user written 
2400B programs. 

5. Monitor selected variables during program 
execution. This function is very useful during 
the program debugging stage. You can down- 
load and run your 2400B program, and then 
monitor certain key variables. In this way you 
can ensure that variables are changing as you 
expect them to. 

6. Print a hard copy of any file on an external 
printer. 
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Communications Utility (S2417) 


ProComm™ Serial Communications. Utility 
Package comes standard with both serial ver- 
sions of the 2452MCS, -03 and -04. 

ProComm software is a utility package which 
implements serial communications between the 
1722A/1752A and the 2400B Front End. The 
subroutines are callable from BASIC. 

There are three functions which ProComm 
software can provide for you. If you are using an 
RS-422 or current loop transmission line, you 
can have more than one 2400B connected to 
your 1722A/1752A. This is called a multipoint 
system. ProComm software allows you to ad- 
dress and unaddress (terminate communica- 
tions with) each 2400B in your system. 

Second, ProComm software implements the 
highest level message transfer protocol sup- 
ported by the 2400B, blocked format with ac- 
knowledgements and check character. This 
message transmission protocol provides your 
communications link with built-in error detection 
and recovery capability. It is especially useful in 
electrically noisy applications, or where you must 
guarantee the integrity of your data. 

Third, if you are using a 2400B with an auto- 
answer modem across an RS-232C interface, 
ProComm software will automatically hang up 
the phone line on demand. 


ProGen Application Software 
($2452) 


ProGen Application Software allows user to 
get up and running quickly with the 2452MCS. It 
is a menu-prompted tool which actually pro- 
grams the 2452MCS for you. Your 2452MCS 
can be monitoring and controlling your process 
or test in a short time. 

ProGen software is compatible with all ver- 
sions of 2452MCS, serial or IEEE-488. A 17XXA- 
007 512K byte RAM expansion option must be 
installed. 

Fluke realizes that there may be one person 
who programs the application, and another who 
operates it. Accordingly, ProGen software has 
two separate disks: Programmer and Operator. 

The person responsible for configuring the 
2452MCS to meet the application uses the Pro- 
grammer disk. This disk, in turn, creates the 
Operator disk. 

The programmer is prompted to either “fill-in- 
the-blanks” or use the cursor control keys to 
move the cursor to the proper choice. Up to 500 
channels can be monitored and controlled. In 
addition, you may select one of up to 100 user- 
defined limits lists of four limits each to apply to 
each channel. 

The operator can change only those limits and 
setpoints which the programmer allows. The 
opdata, some data, or alarms only. Alarm data is 
automatically recorded. 

ProGen software is the easy way to get your 
2452MCS up and running. 
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ProLink PC Application 
Software ($2401) 


ProLink PC is a menu-driven tool for develop- 
ing 2400B programs with an IBM PC,™ PC 
XT,™ or IBM compatible. Similar in scope and 
function to ProLink II software, ProLink PC soft- 
ware will handle the communications between 
the two computers. 

Your IBM PC must have an optional serial 
interface installed. Since the PC XT has this 
interface standard, ProLink PC software will 
operate directly on the XT. MS-DOS™ version 
2.1 or higher is required. 


The operator interface operates similar to . 


ProLink II. The user is presented with a menu of 
choices. These choices allow you to do the 
following: 

1. Set the RS-232C characteristics of the IBM 
communications ports. 

2. Select, download, or retrieve 2400B programs. 

3. Sends bus commands to the 2400B and dis- 
play responses to those commands. 

4. Displays English language error messages if 
an error occurs. 

5. Monitor selected variables during program 
execution for program debugging. 

6. Print a hard copy of a file on an external 
printer. 

7. Exit ProLink PC to the IBM’s operating sys- 
tem. The user can then use the editor EDLIN 
to edit his 2400B program. 

8. Automatically set the date and time in the 
2400B. 


422 


ProLogger 24 Application 
Soliwate (92802) 


ProLogger 24 is acommunications utility anda 
data acquisition program for the IBM Personal 
Computer and the Fluke 2400B. 

As a communications utility this tool assists in 
the development of a 2400B program. It includes 
error decoding, downloading and retrieval of the 
program, a line editor for program modification, 
bus command interaction and real time block 
graphic display of a 2400B channel or variable. 

As a data acquisition program it provides the 
ability to print and record to the IBM disk 2400B 
data. The data can be recorded as sent from the 
2400B or in LOTUS 1-2-3™ format. 

The key to the use of ProLogger 24 is the user 
defined macro. Macros are a series of 2400B bus 
commands that are executed on interval or on 
demand. ProLogger 24 can receive, display, 
record or print 2400B data. Data may be checked 
against limits. If a limit is exceeded the macro 
can execute another bus command, branch within 
the macro or trigger another macro. An alarm 
indicator flashes for unacknowledged alarms. 
An alarm transition log and an alarm status 
report is avail-able to the operator. 

The IBM-PC, XT, AT or compatable must have 
a serial interface and MS-DOS 2.1 or higher. A 
color monitor is not a necessity, but will enhance 
the appearance of ProLogger 24. The IBM-PC 
needs 128K of memory, however, LOTUS 1-2- 
3™ will require additional memory. The 2400B 
option -001 and a serial cable. 

ProLogger 24 allows full use of the 2400B 
stored program capability if desired. 


Ordering Information | 


Software Packages 
$2400* ProLink I! Application Software 


for 1722A/1752A «..2 Serene $295 
$2401 ProLink PC Application Software 
for MS-DOS .......:..:.. 2.0 295 


$2402 ProLogger 24 Application Software 


for MS-DOS °.....0..... Se 295 
$2417* ProComm Serial Communications 

Package for 1722A/1752A ............0:08 295 
$2452 ProGen Application Software 

for 1722A/17522 .......0:5.: eee 495 


“Included with all 2452MCS Systems 
**Included with 2452MCS-03 and -04 
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evn 30 Tap channels, ERE a t 10/s 
_ Graphic or numeric data presentation 
_ Optional alarm output plug-in cards 
Interpolation between measuring points for continuous line-plots 
- Memory modules for user-program storage 
AX +B scaled measurements 


_ Maintenance free thermal printing 


The PM 8238 is a 30 channel data recorder of 
the highest quality and reliability and is specifi- 
cally designed to be set and left running for 
extended unattended operation. It offers real 
measurement versatility with features such as 
memory modules, which allow storage of set- 
tings. It can directly record voltage or tempera- 
ture, with a wide choice of sensors in 2-or  4- 
wire configurations. Scanning takes only 100 
ms/channel, for quick alarm detection. Individual 
measurement values are presented on a front- 
panel display: chart output can be numeric for 
clear presentation of values; graphic, for spotting 
trends; or both in combination. 


Dependable Plotting, Durable 
Construction 


The PM 8238 has been designed and con- 
structed to give the highest quality and reliability 
in operation. Very reliable low noise reed relays 
are used for channel switching. The relays are 
tested to three times the normal operating life of 
the instrument. The number of components and 
PCBs is less than in similar instruments and the 
wiring has been reduced, cutting the chance of 
instrument failure; and special attention has been 
given to a rugged, durable construction. Quality 
and reliability is such that a high MTBF has been 
achieved. 


Printing is by a high quality, maintenance free 
thermal print head. The user does not have to 
change pens, replace ribbons, fill ink reservoirs 
or clear inkjets. The head is virtually unaffected 
by dusty environments, ensuring sharp, quality 
plots throughout the life of the instrument. 

To match the quality and reliability, the 
PM 8238 offers high accuracy and has a very 
broad spectrum of functions. 


Systems Use 


This instrumentis ideally suited for unattended, 
preprogrammed operation, where the reliability 
is of maximum benefit. With optional IEC-625/ 
IEEE-488 (GPIB) or V24/RS 232-C interfaces, 
operation in a computer controlled environment 
is possible. These allow various functions such 
as output of measured values to a computer/ 
controller, remote control and set-up, presetting 
and programming and synchronized measure- 
ments. An optional extended TTL-control inter- 
face card provides remote control of some other 
functions such as chart speed, scan start, chan- 
nel changing and printing event markers, all via 
TTLlevel signals. At any time, a complete survey 
of parameters can be requested. 


Comprehensive Presentation 
Capabilities 

The full scale definition of 1000 dots represents 
a resolution of 1 V over the 250 mm (10 in.) plot 
width (at 1 mV span). Each channel is stamped 
with its number and the plots are date and time 
stamped if required, allowing easy archiving and 
copying of plots for distribution. Measurement 
speed is such that all 30 channels are scanned 
in 3s; this makes the PM 8238 ideal for real-time 
monitoring and control of many variables; it also 
provides for quick reactions to alarms. Because 
of the high speed, it can also be used for moni- 
toring cause and effect on adjacent channels 
and foremost applications, the plotting on such 
channels may be regarded as simultaneous. 
Charts are plotted on standard z-fold 250 mm 
(10 in.) wide thermal paper. 

The AX + B scaling function allows display of 
the appropriate range for the variable: for ex- 
ample when operated with a humidity sensor, 
instead of displaying the mV output, that channel 
can be scaled to read from 0...100%. 

In standby mode, input from the front panel or 
from a controller in a system set-up is directly 
recorded on the chart. Other information re- 
corded on the chart includes chart speed; tem- 
perature at the isothermal input block for cold 
junction compensation; alarm points; functional 
units - V, °C or scaled; and the time of unex- 
pected events such as power interruption. Dot 
density is alterable for each channel if the opera- 
tor wishes one to be highlighted. 


Numeric or Graphic Mode 


Numeric mode directly outputs the values of 
individual measurements, in a 10-column 
tabular form, and this mode can be instantly 
selected at any time while recording. It can also 
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print out automatically, at user defined intervals 
of one minute from 1 to 99, allowing quick over- 
views of actual measurement results. Printouts 
include codes to show fault conditions such as 
out-of-scale, under-scale, thermocouple break 
or alarm conditions met. 

Graphic mode gives optimum interpretation of 
results. It has a switchable interpolation mode 
that fills in dots between the actual measure- 
ment points. This gives continuous line plotting 
for direct detection of trends, peaks and irregu- 
larities. The fast measurement time (100 ms/ 
channel) ensures the user can interpret events 
virtually in real-time. Comprehensive zero sup- 
pression facilities permit a flexible choice of 
scale positioning, so together with a chart speed 
continuously variable over 60 mm/min to60 mm/ 
h, optimum use is made of printout area. Multiple 
readings in the same range can be re-scaled for 
immediate comparisons. Direct plots can also be 
automatically made of the difference in meas- 
urements on different channels, speeding up 
comparisons and eliminating the potential for 
calculation error. A numeric print out can be 
selected automatically, while in graphic mode, at 
user defined intervals in steps of 10 minutes. 


Simple Yet Versatile Operation 


No previous knowledge of the instrument, or 
knowledge of software or programming are 
needed to operate this instrument. All tasks such 


as linearization and mixing of variable measure- 
ments on different channels are automatically 
handled by the recorder. PM 8238 can handle 
any combination of voltage or 2- or 4-wire tem- 
perature measurement on the maximum 30 
channels (15 for 4-wire operation). Parameter 
settings are entered directly at the instrument 
keyboard, or from a remote PC or controller via 
one of the systems interfaces. All function keys 
have an LED to indicate activation. Keyboard 
settings are lockable to prevent accidental 
changes. 

Programming is simple, via front panel key- 
strokes and clear error messages are provided. 
The range of possibilities for unattended opera- 
tion is extended by the programming modules 
which can store settings. There is even a “copy 
channel” function for fast repeat programming. 


Voltage Measurements 


Choice of voltage ranges up to a maximum of 
+30 V, with spans of 1 mV to 30V. The zero 
suppression facility allows the span to be located 
as a window over the selected range, and is 
entered by typing in the zero- and full-scale 
values of the window. 


Temperature Measurement 


Pt 100 uses the 4-wire connection, eliminating 
errors due to wire resistance; and the low 
0.77 mA source current prevents self-heating. 


For thermocouples three different forms of 

cold junction compensation are provided: 

* automatic 

* fixed at 0°C, 20°C or 50°C 

* compensation from any other channel, elimi- 
nating the need for long compensation wires if 
the instrument is not near the measurement 
point. 

Cold junction compensation is achieved by a 
built-in isothermal block ensuring <‘/4°C differ- 
ence between terminals. The block is in a lock- 
able compartment at the back, to protect it from 
any external effects such as direct heat radiation 
or convection. The difference measurement 
facility also helps eliminate cold junction errors; 
it automatically calculates the difference in read- 
ings beeen two channels, greatly reducing this 
type of inaccuracy (common to two channels). 

Linearization is automatic for the 4 most com- 
mon thermocouples: J-, K-, S- and T-type, with 
options for R-, B-, E-type, Nicrosil/Nisel and Ni- 
Ni. The zero suppression facilities described in 
the voltage measurement section are also avail- 
able for temperature measurement. Error mes- 
sages alert the operator if something goes wrong 
such as a break in thermocouple connection. 


Alarms 


The alarms may initiate one of several re- 
sponses: e.g. increasing line intensity, print only 
on alarm or vary the chart speed. The PM 8328 
unit provides for a maximum of two alarm cards 
to provide several alarm combinations. Slot 1 
provides one minimum alarm and one maxi- 
mum for odd numbered channels; slot 2 the 
same for even numbers. The cards simply plug- 
in and two common contacts for min/max values 
are provided. 
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Specifications 


Technical Specifications 
Voltage Measurements 


Ranges and Spans: 


Permitted span} Full- and zero- 


Range 
scale limits 


ae 


50...3000 mV | -3000...-300 mV 


5...300 mV -300...-30 mV 300 mV 
+30...4300 mV 
3000 mV 
+300...+3000 mia 


-30...+30 V 


05 s0V" 5 .30 V 


Accuracy: +0.1% of input value +0.1% of span 
Temp. Coefficient of Accuracy: 0.2% of the 
input value per °C 

Input: 

Input Offset Voltage: <5 pV (= 1.25 mm at span 
of 1 mV) 

Input Offset Voltage Drift: <0.5 nV/°C 

Input Current: <100 pA 

Input Impedance: 10 MQ 

Max. Voltage between any Terminal and Earth: 
42V,, or 30 V,. 

Possible Input Configurations: 2- and 4-terminal 
Common Mode Rejection Ration (CMRR): 
>132 dB for DC 

Series Mode Rejection Ration (SMRR): 
>38 dB for 50 and 60 Hz+ 1% 

‘Measurement Time: 100 ms per channel 


: 
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Thermocouple Measurements 


Thermocouple Types: 

J-type (Fe-Const)' 

L-type (Fe-Const DIN) 

K-type (Chromel-Alumel' + DIN) 
S-type (Pt-Rh 10Pt' + DIN) 
T-type (Cu-Const') 

U-type (Cu-Const DIN) 

' [EC 584-1, IPTS 68 


Ranges and Spans 
Full- and zero- 
scale limits °C 


Type | Permitted span Range 
(see note) 
it 25...700 -200(-50)...+500 | 500 
250...850 | -100(-20)...+705 | 750 
K 30...900 -200(-50)...+700 
300...1470 | -100(-20)...+1370 oS 
250...1600 0...41600 1600 
IT,U | 35...600 | -200(-50)...+400 


Note: The minimum input temperature above which full 
resolution (100 points) is obtained at the minimum span 
is indicated between brackets. 


Accuracy (excl. Thermocouple): basic accu- 
racy + cold junction contribution +0.1% of span 


Basic Accuracy sibs rated temp. range): 


dh 500°C LOM Zoli O:2: Ci (0156-6; 
Ta <50°C) 

+0.1%, T, +0.3°C (+0.4°C, 
T,, <-20°C) 
+0.05%, T,, +0.35°C (+0.75°C, 
T, <-50°C) 

+0.1%, T,, +0.7°C (+0.8°C, 
T,, <-20°C) 
0.1% T, +1.3°C 
+0.1%, T, +0.3°C (+0.6°C, 
T, <-50°C) 


750°C 


K 700°C 


1370°C 


s__[ 1600-0 | 


ise 


Cold Junction Contribution: = 
junction 


Cold Junction Accuracy: 

Measured Internally (Automatic): +0.45°C 
20:02 ieee) C, 

Measured Externally (in Channel NN): Accu- 
racy of external channel NN 

Fixed (at 0°C, 20°C or 50°C): accuracy of exter- 
nal supplied temperature 

Input Configurations: 2- and 4-terminal 

Max. Voltage between any Terminal and Earth: 
42V,,or 30 V,. 

Measurement Time: 100 ms per channel 


1.2 x cold 


PT 100 Measurements 


Pt 100 Temperature Measurement Current: 
0.7685 mA 

Span: 25...1050°C (span is the difference be- 
tween the selected full-scale value FSV and the 
selected zero-scale value ZSV) 


Full- and Zero-scale Limits: -200...+850°C 
Accuracy (excl. Transducer): +0.10% of 
T,, + 0.25°C + 0.06(T,_, - 23)°C + 0.1% of span 
Linearization: Acc. to DIN 43760/BS 1904: 1964 
Input Configuration: 4-terminal input 

Max. Voltage between any Terminal and Earth: 
42V,,or30 V,, 

Measurement Time: 100 ms per channel 


Resistance Measurements 


Transducer Resistance: 0...3.9kQ 
Measuring Current: 0.7685 mA 

Accuracy of the Current: +0.015% 
Temperature Coefficient of Current Source: 
0.005% per °C 

Input Configuration: 4-terminal 

Differential Measurements 

A channel X can be programmed to measure the 
difference relative to another channel Y 


Alarm Relay (in PM 8238 and PM 9895) 


Contact Ratings: 

Switched Power: 10 W max. 

Switched Voltage: 45 V,.. or 30 V,, max. 
Maximum Voltage between Contacts and 
Earth: 42 V,. or 30 V,., (rms) 

Alarm to Contact Closure Time: depends on 
number of measured channels 

Current through Closed Contacts: 2 A, DC or 
AC (rms) max. 

Contact Resistance: 50 mQ 


General Specifications 


Mains Voltage (Factory Set): 
Vig dO 1IO..127 Vi 10% 
Mains Frequency: 50 Hz + 5% (can be set to 
60 Hz) 

Electrical Safety: Acc. to IEC 348 class 1; VDE 
411 class 1 

Dimensions (h x w x d): 284 x 352 x 444 mm 
(incl. feet) 

Weight: Approx. 13 kg. 

Climatic Conditions: Acc. to IEC 359, C1 tested 
acc. to IEC 68 

Rated Temperature Range: operation within 
spec, +5...+50°C; limits of operation, 10...+50°C 
Humidity: 20...80% RH non-condensing 

Max. Dewpoint Temp: 26°C 

Storage and Transport: Acc. to IEC 359; tem- 
perature -40...+70°C 

Reference Conditions: Acc. to IEC 359; tem- 
perature 23°C + 2°C; humidity 45...75% RH 
Warm-up Time: 30 Minutes 

Resolution: 

Recording in Dot Mode: 0.1% of span 
(1000 points) 

Recording in Numeric Mode: absolute value of 
the measured input with signal printed to four 
digits 

Displayed Value: absolute value of the meas- 
ured input with signal indicated to four digits. 


220...240 
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Included with the instrument: 

* package of 5 books of folded thermo-sensitive 
paper (20 m each), black imaging 

° 2 fuses 1.6 A-T 

* mains cord 

® paper output tray 

® program module 

* operating manual “PM 8238 Multipoint Data 
Recorder” 

* operating manual “PM 8238 Interfaces to other 
devices” 
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KS 8238 Industrialized Configuration 


This multipoint recorder comes in two main- 
frame versions. The PM 8238 is designed for 
laboratory/bench top environments while the KS 
8238 is designed for more industrial/systems 
environments. Both mainframe versions use the 
same internal hardware and software compo- 
nents. They differ only in packaging. The KS 8238 
comes with all of the hardware necessary to 
panel mount standard. It also has a locking, 
gasketed front panel that covers the entire front 
of the instrument. This makes it more impervious 
to dusty and dirty environments as well as provid- 
ing additional security against operator error. 
The KS 8238 also does not have a main power 
switch to make it easier to slave it off of the 
system power. 


Ordering Information 


Model January 1989 prices 


PM 8238/013 30 Channel Multipoint 
Reconder cicv.t2ch rn were eee ae $5500 

KS 8238/013 30 Channel Multipoint 
Industrial Configuration Recorder....... 


Accessories 
PM 9141/02 3 Program Modules ........... $175 
PM 9838/20 19 inch Rackmount Unit .... 140 
PM 9890/02 RS 232C/V24 Interface ...... 800 
PM 9891/02 IEC-625 Interface............... 950 
PM 9893/01 Extended Control Interface 350 
PM 9895/02 Alarm Relay Card for 

15: channelsiss. 20 ccc ise cee eee 525 
PM 9930A/03 5 books Z fold Paper, 

length 20M wei. iccc.d.csrecccseee eae 90 
Additional Thermocouple Linearization Units 
PM 9897/03 Type R (0...1765C) ............ 450 
PM 9897/13 Type B (250...1820C) ........ 450 
PM 9897/23 Type E (-200...400C) ......... 450 
PM 9897/33 Type E (-100...1000C) ....... 450 
PM 9897/43 NiCrSi/NiSi (0...800C) ........ 450 
PM 9897/53 NiCrSi/NiSi (0...1200C) ...... 450 
PM 9897/63 Ni/Ni, 18% Mo (0...1400C). 450 
Cables 
Y1707 2m Cable for RS 232C................ 125 
Y1705 RS 232C Null Modem Cable....... 75 
Y8022 2m Cable for IEEE-488 ............... 145 


Service & Support 


Warranty 

One and a half year warranty. (See page 470 
for further information on warranty terms and 
conditions). 
Note: The above configurations meet North American 
requirements. For other power options see page 491. 
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. Touch Control Screens : 


Touch Control Screens eliminate confus- 
ing sequences and memorization required 
by traditional control panels and terminals. 
Instead, they present a list of options to save 
training time and cost. Powerful built-in firm- 
ware makes these units simple to integrate 
into any computer-based machine or system. 

The Fluke Touch Control Screen (TCS) of- 
fering is composed of three product series: 
The 1020 Series, the 1030 Series, and the 
1050 Series. In addition, three software 
development packages are also available, 
ScreenBuilder™, IconBuilder™ and Touch 
Control Screen Toolbox™. The 1020 Series 
is a fully-integrated subsystem providing the 
benefits of touch contro! at a low price. The 
1030 Series is a more advanced TCS offer- 
ing Total Display Memory™ and the ability to 
multidrop 32 units on a single host serial port. 
Lastly, the 1050 Series provides all the high 
level functionality of the monochrome 1030 
ina 12" color display. 

Each series of products has a durable 
touch sensitive front panel, CRT, logic board, 
power supply, and mounting hardware. They 
are resistant to vibration and shock and sealed 
against moisture and dirt so they perform 
reliably in rugged environments. Based on 

_over a decade of touch control experience, 
these screens bring the latest in technology 
to OEM applications and inhouse turnkey 
projects. 


St SN NE a a 


Touch Panel consists of 120 touch cells (12 x 10) 


Advanced programmiong commands 


Rack mountable 
Optional NEMA 12 panel mounting kit 


Selectable character attributes-highlight, blinking, reverse video, underline, 


conceal (or any combination of these) 
High contrast 12" CRT 
Full one year warranty 
OEM and quantity discounts 


Touch Panel 


The Touch Panel consists of transparent, con- 
ductive polyester sheets that form a switch ma- 
trix of 120 touch cells, each 2 lines high by 8 char- 
acters wide. 

For increased resistance to chemical attack 
and abrasion, the touch panel is coated with a 
hardened anti-glare surface. The touch panel 
has been successfully tested to over 1 million 
touches. 


Mechanical Integration 


Mounting the TCS is as simple as cutting a 
hole, tightening mounting clips, and attaching 
the cables. For applications that require a drip- 
proof, dust-tight seal, a NEMA 12 Panel Mount- 
ing Kit is available. For easy installation in a 
standard 19" instrument rack, rack mount kits 
are also available. 


Safety & EMI Standards 


The Touch Control Screen is designed to 
comply with the following safety standards: 

° ANSI/UL 478 

* IEC 348 

* IEC 435 

* CSA 556B 

The TCS has been verified to comply with the 
following EMI standards: 

° FCC Part 15 Subpart J Class B 

° VDE 0871 


Diagnostics 


Extensive diagnostic and self-test routines 
ensure the reliability of TCS operations. When- 
ever the TCS is powered-up or reset, an auto- 
matic self-test of ROM, RAM, non-volatile memory 
and touch panel ensures the integrity of its com- 
ponents. 
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1020 Series 


1020 Series 


The Fluke 1020 Series Touch Control Screens 
(TCS) are low price, menu-based operator inter- 
faces for industrial applications. The Fluke 1020 
and 1021 are both fully integrated subsystems. 
The Model 1020 includes a desk-top enclosure, 
a complete manual set, and an optional tilt- 
swivel base and amber display. The 1021, 
mountable into a panel or rack, can be installed 
with a NEMA 12 seal for use in harsh environ- 
ments. The 1021 can include a fan for extending 
its operating temperature range. 


Software Integration 


The enhanced command set of the 1020 Series 
yields flexibility and programming ease. Region 
commands allow the programmer to create 
rectangular “touch targets” in a single command. 
Other commands allow the host to erase an 
entire region or modify the attributes within it. 
Characters can be displayed in reverse video, 
highlighted, blinking, underlined, or any combi- 
nation of these. Touch panel commands allow 
the programmer to modify the way the 1020 or 
1021 reports to the host that a touch has been 
made. 


Communications 


The 1020 and 1021 have an RS-232-C/RS- 
422-A serial interface that supports full-duplex 
communication and allows connection to the 
_ host computer directly or through a modem. 

Baud rates are selectable in standard incre- 
ments up to 19,200. The TCS uses ANSI stan- 
dard display codes (ANSI x3.64-1979) and is 
powered from standard ac line voltage. 


1020 Options 
Amber Phosphor Display (1020-10) 


The amber monochrome PC 194 phosphor dis- 
play is available as a factory configured option. 
The green P31 phosphor display is standard. 


Tilt/Sivel Base (1020-31) 


The Tilt/Swivel Base can be attached to the 
enclosure for easy up-down and left-right move- 
ment of the unit. 


1021 Options 
Amber Phosphor Display (1021-10) 


The amber monochrome PC 194 phosphor dis- 
play is available as a factory configured option. 
The green P31 phosphor display is standard. 


Fan (1021-20) 


An optional fan, including filter and filter cover, 
is available to increase the operating tempera- 
ture range by 10°C. 


Enclosure (1021-30) 


An attractive plastic enclosure is available for 
operating the Touch Control Screenon a desktop. 


Tilt/Swivel Base (1021-31) 


The Tilt/Swivel Base can be attached to the 
enclosure for easy up-down and left-right move- 
ment of the unit. 


Accessories 


Alphanumeric Keyboard (Y1000) 


The Alphanumeric Keyboard is provided for 
programming or data entry applications with the 
Touch Control Screen. 


NEMA 12 Panel Mounting Kit (Y1070) 


This kit provides the gasketing and mounting 
hardware necessary to give the Touch Control 
Screen a NEMA Type 12 rating (drip-proof, dust- 
tight) when panel mounted in a suitable enclo- 
sure. 


19" Rack Mount Kit (Y1080) 

The Y1080 is the front panel to use when 
mounting the Touch Control Screen into a 482.6 
mm (19 in) wide instrumentation rack. 


RS-232 


19" Rack Mount Kit with 18" Slides 


(Y1081) 


The Y1081 is used for complete slide-mounting 
of the TCS with 18" slides. 


19" Rack Mount Kit with 24" Slides 
(Y1082) 

The Y1082 is identical to the Y1081 except that 
it provides 24" slides. 


Keyboard Extender Cable (Y1085) 

The Y1085 is used to extend the keyboard 
interface to the front panel of the Y1080, Y1081, 
and Y1082 rack mounting accessories. 


Contrast Enhancement Overlay (Y1090) 


The Y1090 is a gray overlay that enhances 
visual contrast between the display background 
and characters on the Touch Control Screen. 
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1030 Series 


RS 232 


a es 

The 1030 Series Touch Control Screens are 
advanced operator interfaces. A great amount 
of functionality is built-in to these units to reduce 
host computer requirements and simplify pro- 
gramming. The 1030 Series has two models: the 
Model 1030 and 1031. The 1030 is a fully inte- 
grated TCS with bench-top enclosure, a com- 
plete manual set, and one Expansion Memory 
Module for Total Display Memory™ capability. 
Optional tilt-swivel base and amber display are 
available. 

The Model 1031 is mountable in a panel or 
rack. Optional NEMA 12 panel mount kit for use 
in harsh environments is available, as well as 19" 
rack mount kits. A fan may also be added to the 
1031 to extend the operating temperature range. 
Up to 3 Expansion Memory Modules can be 
ordered with the 1031 for Total Display Memory 
capability. 


Total Display Memory 


Total Display Memory is a unique capability 
that not only stores the visual characteristics of 
each application screen, but also all “Touchkey” 
programming and screen attributes. This screen 
storage capability preserves complete screen 
functionality and allows stored screens to be 
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edited without disrupting the currently displayed 
screen. Because the 1030 Series employs an 
efficient data compression algorithm, less com- 
plex screens require proportionately less mem- 
ory. Also, the transition from one stored screen to 
the next is virtually instantaneous. 

Total Display Memory is added to the 1030 
Series by inserting up to three Expansion Mem- 
ory Modules. Two memory types are available: 
EEPROM and Non-Volatile RAM. Only one 
memory type can be used in any single TCS. 


Software Integration 


The 1030 Series provides a set of commands 
to easily create “Touchkeys,” which are a group 
of touch cells configured to function as a single 
button. Touchkeys are also easily outlined on the 
display for a target, plus can be created to 
automatically provide visual/audible feedback to 
the operator when any one of their touch cells 
has been activated. Other commands create bar 
charts, set scrolling regions, and modify charac- 
ter attributes. The 1030 Series also has the 
ability for the programmer to create custom 
characters and download them into the TCS’s 
system memory. 


Communications 


The 1030 Series and the host computer com- 
municate via serial interface supporting full-duplex 
RS-232-C, RS-422-A, and RS-485. RS-232-C is 


used most in normal environments. In noisy 
environments, or for distances of up to 1200m 
(4000') RS-422-A is recommended. RS-485 is 
used in multidrop configurations supporting up 
to 32 TCSs on one host serial port. 


1030 Options 


Amber Phosphor Display (1030-10) 

The amber monochrome PC194 phosphor 
display is available as a factory configured op- 
tion. The green P31 is standard. 


Tilt-Swivel Base (1030-31) 


The Tilt-Swivel Base can be attached to the 
enclosure for easy up-down and left-right move- 
ment of the unit. 


1031 Options 


Amber Phosphor Display (1031-10) 

The amber monochrome PC194 phosphor 
display is available as a factory configured op- 
tion. The green P31 is standard. 


Fan (1031-20) 


An optional fan, including filter and filter cover, 
is available to increase the operating tempera- 
ture by 10°C. 


Enclosure (1031-30) 


An attractive plastic enclosure is available for 
operating the TCS on a pedestal or bench-top. 


Tilt-Swivel Base (1031-31) 


The Tilt-Swivel Base can be attached to the 
enclosure for easy up-down and left-right move- 
ment of the unit. 


Expansion Memory Module - 
Non-Volatile RAM (1031-40) 


Expansion Memory Modules allow the 10371 to 
store all application screens, touchkey program- 
ming, and screen attributes. Up to three 1031- 
40s may be installed in a single 1031. 


Expansion Memory Module EEPROM 
(1031-50) 


Expansion Memory Modules allow the 1031 to 
store all application screens, touchkey program- 
ming, and screen attributes. Up to three 1031- 
50s may be installed in a single 1031. 


Accessories 


Alphanumeric Keyboard (Y1000) 

The Alphanumeric Keyboard is provided for 
programming or data entry applications with the 
Touch Control Screen 


NEMA 12 Panel Mounting Kit (Y1070) 


This kit provides the gasketing and mounting 
hardware necessary to give the Touch Control 
Screen aNEMA 12 rating (drip-proof, dust-tight) 
when panel mounted in a suitable enclosure. 


1989 Fluke and Philips Catalog 


Touch Control Screens 
1020 & 1030 Series 


19" Rack Mount Kit (Y1080) 


The Y1080 is the front panel to use when 
mounting the Touch Control Screen into a 
482.6mm (19 in) wide instrumentation rack. 


19” Rack Mount Kit with 18" Slides 
(Y1082) 


The Y1081 is used for complete slide-mount- 
ing of the TCS with 18" slides. 


19" Rack Mount Kit with 24" Slides 
(Y1082) 


The Y1082 is identical to the Y1081 except that 
it provides 24" slides. 


Keyboard Extender Cable (Y1085) 


The Y1085 is used to extend the keyboard 
interface to the front panel of the Y1080, Y1081, 
and Y1082 rack mounting accessories. 


Contrast Enhancement Overlay (Y1090) 


The Y1090 is a gray overlay that enhances 
visual contrast between the display back-ground 
and characters on the Touch Control Screen 


Specifications 


1020 and 1030 Series 


Temperature: 0t050T withoutplastic enclosure; 
0°C to 60° without plastic enclosure, with op- 
tional fan; O°C to 40°C with plastic enclosure; 
~ 0°C to 50°C with plastic encolsure,with optional 
fan 

Voltage: 90V to 132V ac, 180V to 264V ac, 47 Hz 
to 440 Hz 

Size: 335.3 mm W x 260.9 mm H x 330 mm D 
(13.2in Wx 10.3 in H x 13.0 in D), with enclosure; 
318 mm D (12.5 in D) without enclosure 
Weight: 8.44 kg (18.6 Ib) without plastic enclo- 
sure 

Touch Panel: 120 Touch Cells, 12 rows x 10 
columns; with hardened scratch resistant sur- 
face 

CRT: 305 mm (12.0 in) diagonal, Monochrome 
P31 Phosphor (green); PC 194 Phosphor (am- 
ber), option 


Ordering Information 


1020 Series January 1989 prices 


1020 Touch Control Screen Package 
(includes 1021, enclosure, 
ManUal SOf}tsesssehcr eer ete eter ceca $1820 


1021 Touch Control Screen ................. 1695 
Options (1020) 
1020-10 Amber Phosphor Display ......... S15) 
1020-31* Tilt/Swivel Base ..................0.. 80 
* Customer installable 
Options (1021) 
1021-10 Amber Phosphor Display ......... SS) 
1021-20* Fan with cover and filter ......... 95 
1021-30 Enclostiteyessssrreeeee cece 80 
1021-31* Tilt/Swivel Base 

(used on 1021500 tartare. weennee 80 
1021-90 1020 Series Manual Set .......... 55 
* Customer installable 
1030 Series 
1030 Touch Control Screen Pkg 

(includes 1031, enclosure, manual 

set, 1 Expansion Memory Module 

NVIRIAM) 22 See ee ee nis Dene ie 2330 
1031 Touch Control Screen................... 2095 
Options (1030) 
1030-10 Amber Phosphor Display ......... 35 
1030-31* Tilt/Swivel Base ...................0. 80 
* Customer installable 
Options (1031) 
1031-10 Amber Phosphor Display ......... 35 
1031-20* Fan with cover and filter ......... 95 
1031-30* Enclosure sans eect crete ere-ee 80 


1031-31* Tilt/Swivel Base ..................0 80 
1031-40** Expansion Memory Module 
NIVEA Mi ooh see oe tates sae eeee reece sees 90 


BERROM tte cence rec ccrsssa.cace 
1031-90 1030 Series Manual Set .......... as 
* Customer installable 
** Only one type of Expansion Memory can be ordered 
per 1031. Up to three (3) of the chosen option may be 
installed per 1031 


Accessories (1020 and 1030 Series) 


Y1000 Alphanumeric Keyboard ............. 225 
Y1060*RS-485 Multidrop Adapter Cable 60 


Y1062 TCS Null Modem Cable............... 125 
Y1070 NEMA 12 Panel Mounting Kit..... 40 
Y1080 19" Rack Mount Kit ..................0. 70 
Y1081 19" Rack Mount Kit 

Wil O's SHOES arene pe Soc ccas ts 200 
Y1082 19" Rack Mount Kit 

W/24eS IDES iene nnanen Belts. ss seco 210 
Y1085 Keyboard Extender Cable .......... 60 
Y1090 Contrast Enhancement 

COWETIIENY. evi ciccetereiacncel Ae coat Renae ee 25 
Y1707 2m RS-232-C Cable ................... 125 
Y1708 10m RS-232-C Cable ................. 150 


* For 1030 Series only 


Service & Support 


Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions 


Extended Warranty 


SGC1-1O200Repaleees oo. cece es 120 
SC AeTO? MINODAN tric te cgheiactcas detecean entree 120 
SGI 030 Repaticcncssicccssssessasvetesstessenates HS, 
SC rad OS TERE DANE cre ct ee cats neces 137 


ee 
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Touch Control Screens 


1050 Series 


RS-232 


Ea 


1050 Series 


The 1050 Series Color Touch Control Screen 
(CTCS) provides full color capability along with 
the same high level functionality of the 1030 
Series. Up to 32 different colors can be displayed 
on any single 1050 screen. The 1050 Series has 
three models: the 1050 Color Touch Control 
Screen Package, the 1051 Color Touch Control 
Screen (panel mount), and the 1052 Color Touch 
Control Screen (rack mount). 

The 1050 Series also has Total Display Mem- 
ory™ capability, powerful firmware for ease of 
software integration, and multidrop capability of 
up to 32 CTCSs on a single host serial port. The 
1050 Series meets NEMA 12 when panel 
mounted. 


Specifications — 


1050 Series 

Temperature: 0°C to 40°C without optional fan, 
0°C to 50°C with optional fan 

Voltage: 90V to 132V ac, 180V to 264V ac, 50/ 
60 Hz 
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Touch Panel: 120 Touch Cells, 12 rows x 10 
columns; with hardened scratch resistant sur- 
face 

CRT: 305 mm (12 in) diagonal, 16 normal colors 
plus 16 highlight colors 

Size: 1050/1051: 373.4 mm W x 345 mm H x 
367.4 D. (14.7 in W x 13.6 in H x14.5 in D). 1052: 
482.6 mm W x 355.6 mm eight rack units H x 
370.8 mm D (19.0 in W x 14.0 in eight rack units 
high x 14.6 in D) 

Weight: 15.6 kg (34 Ibs) 


Ordering Information 


Models January 1989 prices 
1050 Color Touch Control Screen Pkg 
(Includes 1051, manual set, 
1 Expansion Memory Module NVRAM).. $3655 
1051 Color Touch Control Screen 


(DaneliMOUNt) eee Meee tac aices wcewenscreannpaes 3500 
1052 Color Touch Control Screen 
(FACKOMOUMG) Te rstatetrnsr spas autaneacncncchant crs 3600 


Refer to 1030 Series section for descriptions of 
Options and Accessories. 


Options (1051) 


1051-20 Fan (with filter) ............... 95 
1051-40* Expansion Memory Module 
(Non-Volatile RAM) occa r i Nceeteereseeeners 90 
1051-50* Expansion Memory Module 

(EEPROM) 22.5702 eee 300 
1051-60 Custom Connector Extender 

Cable (Factory Configured) ...............+. 95 
1051-90 1050 Series Manual Set........... 75 


Options (1052) 


1052-20 Fan (with filter)... eee eeee 95 
1052-40* Expansion Memory Module 

(Non-Volatile RAM) .........c.:ccscesseeeenees 90 
1052-50* Expansion Memory Module 

(EEPROM) ©...20.0888.. SR ee 300 
1052-60 Custom Connector Extender 

Cable (Factory Configured) ................ 95 
1052-81 18" Rack Slide Kit... 140 
1052-82 24" Rack Slide Kit ................ 150 


1052-90 1050 Series Manual Set .......... TAS 

* Only one type of Expansion Memory option can be 
ordered per 1051 or 1052. Up to quantity three (3) of 
the chosen option may be installed per 1051 or 1052 


Accessories (1050 Series) 


Y1000 Alphanumeric Keyboard ............. 
Y1060 RS-485 Multidrop Adapter Cable 60 
Y1062 TCS Null Modem Cable.............. 
Y1085 Keyboard Extender Cable .......... 60 
Y1707 2m RS-232-C Cables seas 
Y1708 10m RS-232-C Cable ................ 


Service & Support 
Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 
Extended Warranty 


SC1=1050 \Repain tie arate eceetereeneaees 150 
SC1a1051 (Repair nn. Ais reciente eae 150 
SC1-1052’ Repair ....:....acngae eee eee 150 
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170A INFOTOUCH DISPLAY 


1780A InfoTouch® Display | 
: Compact oe packaging _ : 


The 1780A provides a simple yet sophisticated 
means of interfacing an operator to a complex 
control process. 

Whether the operator is highly skilled in a par- 
ticular manufacturing or test process, or is a first- 
time or occasional user of an on-line information 
system, the 1780A is the ideal link between the 
user and the computer at the heart of your 
system. The 1780A’s display screen is used to 
present choices to the operator, and the trans- 
parent, touch-sensitive switch matrix over-laying 
the display receives the operator's response to 
those choices. Complicated processes can be 
performed in a series of steps, each involving a 
small number of choices. 

The InfoTouch Display eliminates the com- 
plexity of remembering and correctly entering 
system commands at a conventional keyboard. 
And since the operator can only act upon the 


- choices presented to him on the display, the 
possibilities of error are greatly reduced. Infor- 


mation can be presented to the operator in 
numbers, letters, graphic messages, or custom 
symbols or alphabets. The touch-sensitive over- 
lay covers most of the screen, and provides 60 
fingertip sized touch areas. 

Customizing the InfoTouch Display panel is a 


_ simple programming task of writing and storing 
- sequences of ASCII characters and display 


(NSN 7025-0-212-2063) 1780A 


control codes. Since the ASCII sequences are 
not dependent upon software language, the Info- 
Touch Display can be used with virtually any host 
computer. And since the displays are stored in 
your computer's software or firmware, changes 
can be easily made as you update the capabili- 
ties of your system. 

The standard InfoTouch Display allows display 
of the full ASCII character set plus eleven stan- 
dard graphics characters for creating simple line 
drawings or outlining touch-sense areas. Ex- 
panded graphics capabilities are optionally avail- 
able viathe 1780A-201 Expanded Graphics Char- 
acter Set. This option provides 128 more graph- 
ics characters to let you generate complex proc- 
ess diagrams or other graphic displays.Or, if you 
like, you can customize the character sets for 
your particular system needs. 


Optional Keyboard Interface 


The Keyboard Interface Option (-001) gives 
the 1780A another input and output mode in 
addition to the touch sensitive screen. It may be 
used with a customized keypad, test fixture, or 
with the Y1720 Programmer Keyboard for op- 
eration as a standard terminal. There are also 
five TTL output lines on the interface which can 
be controlled through remote commands from 
the host. 


1780A 


RS-232 


Accessory Descriptions 


Y1791 is a rack mount adapter with a blank 
filler panel. It allows the 1780A to be mounted to 
either the right or left side of standard 19-inch 
rack enclosures. Rack slides or a rack shelf are 
required for complete mounting of the 1780A in 
a rack. 

Y1792 is arack mount adapter with a keyboard 
extension cable. It is similar to Y1791 but in- 
cludes an extension cable mounted to the filler 
panel which will extend the function of the 1780A- 
001 Keyboard Interface to the front panel. Rack 
slides or a rack shelf are required for complete 
mounting of the 1780A in a rack. 

Y1793 is a carry handle that can be easily 
installed in place of the trim on either side of the 
1780A. 

Y1720 Full ASCII keyboard. 


Specifications 


Signal Emissions: Meets FCC Part 15, Subpart 
J, Class A 

Temperature: 0°C to 50°C, operating; 
+65°C, non-operating 

Relative Humidity: To 95% from 0°C to 25°C, 
75% to 40°C, and 45% to 50°C, non-condensing 
Power: 90V to 132V ac, or 198V to 264V ac, 47 
to 63 Hz, 55W maximum 

Safety: Protection Class II per IEC 348 

Size: 13.3 cm H x 28.8 cm W x 34.4 cm D (5.23 
in x 11.35 in x 13.55 in). Standard 5-1/4-inch rack 
height 

Weight: 9.7 kg (22 Ib) 


-40°C to 


Ordering Information | 


Models January 1989 prices 
1780A InfoTouch® Display ................20. $2150 
Options 
-001* Keyboard Interface ................ 155 
-002* Keyboard Interface w/Y1720 
KEYDOANC ee screens sr.ce tomes tirsscernas: 415 
1780A-201 Expanded Graphics 
ChiaractencSetiicsc. mee ireeceeees eras 260 
*Customer installable 
Accessories (Also see page 485 ) 
Y1062 TCS Null Modem Cable .............. 125 
Y1707 2m RS-232-C Cable ...............00 125 
Y1708 10m RS-232-C Cable ............... 150 
Vidi 720 KEV DOAIC Se aieceeeescceeaesascsteenses mares 350 


Y1791* Rack Adapter ..........:.:::eeeeeees 95 

Y1792* Rack Adapter and Keyboard 
Cable eecrctrcrse scsieencceten ne ssectees antes 

VA 793iCarnys Handle: tcc. .cnseoteasctnestacss scout 40 


MO00-260-610 18" Rack Slide Kit............ 130 
MO00-270-610 20" Rack Slide Kit............ 130 
MO00-280-610 24" Rack Slide Kit............ 130 


*Separately order rack slides M00-260-610,M00-270- 
610, or M00-280-610 


I 
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Software Development Tools 


WwW 


Software Development Tools 


Fast software integration is accomplished by 
three application development tools. All three 
run on the IBM family of Personal Computers 
(PCs) and compatibles. 


® ScreenBuilder™ 
® IconBuilder™ 
* TCS Toolbox™ 


ScreenBuilder 


ScreenBuilder is a development tool that al- 
lows the user to completely develop 1030 or 
1050 stored screens simply by ‘filling in the 
blanks” on the PC. ScreenBuilder can be used as 
an “off-line” tool apart from the target system of 
the TCS application. In fact much of the screen 
development may be done without a TCS by 
viewing a representation of the screen on the PC 
monitor. 

ScreenBuilder stores screens on a PC disk or 
in the TCS’s optional memory. 

ScreenBuilder features: 

* Full support for all elements of stored screens. 
No additional programming is required to 
complete stored screens. 

® Moving and editing of touchkeys, regions, and 
text. 

* Complete control over characters attributes 
and colors* of touchkeys, regions, and text in 
any combination. 

* Double-size, double-width, and normal size 
text. 

* Hardcopy documentation for reference during 
host software development. 

* Color is only available on the 1050 Series of Touch 
Control Screens. 
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IconBuilder 


IconBuilder allows the user to create character 
fonts and icons for custom displays on the 1030 
and 1050 Series TCSs. Much like ScreenBuilder, 
IconBuilder gives the designer the flexibility of 
creating and downloading apart from the target 
system. In use, TCS characters are enlarged on 
the PC screen so that each pixel can be edited. 
Once developed, these custom fonts and icons 
are stored on the PC disk or downloaded to the 
Touch Control Screen. 

IconBuilder features: 
¢ Juxtaposed character editing for creating icons. 
* Character block moves for rearranging charac- 

ters within a font. 

* Easy character copying and replicating. 

* Actual-size and enlarged character viewing on 
the PC monitor. 

* Storage of all or part of the character font in the 

TCS or in “download files.” 

* Hardcopy documentation. 


TCS Toolbox 


The TCS Toolbox provides twelve unique func- 
tions that facilitate the development of a 1020 
Series application program. Each individual func- 
tion is called from QuickBASIC in a single pro- 
gram statement. Among the various routines are 
ones to place touchkeys, center and format text, 
automate numeric and alphanumeric data entry, 
and several to simplify touch report decoding. 
For fast debugging, complete error checking and 
reporting are performed. For customization, all 
source code is included. 

The TCS Toolbox is best suited for 1020 Series 
Touch Control Screens. It uses only the low level 
functions supported by the 1020 Series, and 
works without screen memory. 


Compatibility and Features 


TCS Icon Screen 
Toolbox Builder Builder 


For Use w/1020 
For Use w/1030 


For Use w/1050 
Creates Stored Screens 
Creates Custom Fonts 
Decodes Touch Reports 


System Requirements 


ScreenBuilder and IconBuilder: 


* Fluke 1030 or 1050 Series TCS. 
° IBM PC, PC/XT, PC/AT or equivalent. 
© 512K of memory (or more). 
° 5-1/4 inch floppy disk drive. 
* Serial port (optional but recommended). 
° Parallel printer port (optional). 
° Printer (optional). 
* PC-DOS or equivalent, version 2.12 or later. 
© Fluke Y1062 TCS Null Modem Cable or equiva- 
lent (a wiring diagram is included in the 
ScreenBuilder manual). 
® VGA, EGA, CGA, MDA, Hercules or equivalent 
graphics card. 


TCS Toolbox: 


Same as ScreenBuilder/IconBuilder except for: 
* Fluke 1020 Series TCS. 
* 320K of memory (or more) in the PC. 
* Microsoft QuickBASIC version 2.0 or later. 


Ordering Information 


Models January 1989 prices 


$1005 ScreenBuilder .....0..0......ccccccceeeeees $95 
$1008 IconBuilder ...:..2...........cssessusseeneees 95 
102X-902 TCS Toolbox oo... eeeeeeeeeeeeees 95 
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Digital Thermometers 


Selection Guide 


Pt, Ni, Cu Type RTDs 

NBS Type B, E, J, K, R, S, T, C T/Cs * 
DIN Type J, T, T/Cs 
Measurement Resolution C 
Number of Digits 

Single Alarm Limits 
Selectable Input Points 
Multipoint Selector, Manual 
Points Per Selector 
Maximum Points 

Batteries 

External 12V DC Operation 
Analog Output Option 
Digital Output Option 


E,J,K,T 
No 


jenn 
Bois | 
Pt 


za 
~zA 


| 
| 


— 
° 
are 
° 


[ee Gs 
[ol a: 


*Type "C" is not an ANSI/ISA approved designation. It is used to designate Tungsten-5% Rhenium vs. Tungsten-26% Rhenium. 
“Works with 2161A Multipoint Selector except case style is different. 


‘Also see 8520A/PRT Precision Thermometry Systems 


Thermometry Product Summary 


2160 and 2170 Series: Low-cost, high-accu- 
racy digital thermocouple thermometers in either 
bench/portable or panel mount styles for appli- 
cations requiring 1°or 0.1°resolution. 


8520A/PRT: Best accuracy from -200 degrees C 
to +350 degrees C. A Rosemount Special 162N 
Platinum Resistance Thermometer Probe (PRT) 
and a Fluke 8520A 5 1/2-Digit Precision Mul- 
timeter having a built-in, customized lineariza- 
tion curve to match the specific PRT. 


Note: All products with a PM prefix are designed and 
manufactured by Philips. Allother products are designed 
and manufactured by John Fluke Mfg. Co., Inc. 


2180A, 2189A, and 2190A: Fluke’s most accu- 
rate and versatile general purpose digital ther- 
mometers for RTDs or thermocouples. You may 
stack and latch each thermometer to a wide 
range of accessories, including manual mul- 
tipoints, a battery pack, and a thermocouple 
calibrator. 


50 Series: Fhe 50 Series combine Fluke’s tech- 
nical expertise in low-cost handheld test instru- 
ments and laboratory-grade benchtop tempera- 
ture instruments to create one of the most ad- 
vanced, yet affordable, handheld thermometer 
lines in the industry. 


2300A Scanner: Designed to be used with a 
2180A or 2190A Digital Thermometer. The 2300A 
will automatically scan up to 100 points of tem- 
perature, using either a 2180A and RTDs or a 
2190A and thermocouples. The unit can also run 
under computer control. 


Temperature Logging Systems: Choose from 
two models—one for RTDs and one for thermo- 
couples. These factory-tested systems include a 
thermometer, scanner, and printer for precision 
temperature logging that is also portable. 


2020A and 2030A Printers: Allow you to log 
data from a thermometer or a scanner and ther- 
mometer. The 2030A permits mX+b math scal- 
ing and trend plotting. 
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Fluke 51 & 52 


FIUKE a 

Self-test 
J or K-type thermocouples 
°C or °F display 

Reading hold function 


Single thermocouple input 
1°C or 0.1°C (1°F or 0.2°F) resolution 


The Fluke 51 & 52 Digital Thermometers are 
designed for high accuracy and resolution with 
excellent repeatability. Their price/performance 
ratio is unmatched in the industry. Reliability, a 
three-year warranty, and 1200-hour battery life 
combine to give users the lowest possible cost 
of ownership. 

The Fluke 51 is a high quality, high perform- 
ance Digital Thermocouple Thermometer. The 
most demanding users will get everything they 
expect and more from this rugged, single-input 
unit. 


Dual thermocouple input a 
Differential temperature (T,-T,) 
Scan function (T,, T,, T,-T,,-.-) 
Min/Max record 
User-selectable resolution 

1°C of 01°C (17°F or 0:2°F) 


The Fluke 52 has several additional measure- 
ment functions and high-performance features. 
Dual inputs (T, and T,,) allow two individual points 
to be monitored, and provide information for the 
differential mode (T, minus T,). A MIN/MAX reg- 
ister is available for any input (T,,T, or T,-T,). 
At power-up the user can select a “scan” mode, 
which scrolls through the three modes in aT, ,T,,T,- 
T, continuous sequence. Also selectable at power- 
up is the choice of high resolution (0.1 degrees 
C or 0.2 degrees F) or low resolution (1°C or 
1°F) readouts. 


-_ 2 TT) a: 
1 _»i Cr mf raAtIANnC 


Temperature Scale: Celsius or Fahrenheit user- 
selectable 

Resolution: 1°C or 1°F (or 0.1°C or 0.2°F) user 
selectable 

Thermocouple Types: K-type or J-type that 
conform to NBS and IEC 584 tables, user- 
selectable 

Measurement Range: K-type range is -200°C 
to 1370°C (-328°F to 2498°F). J-type range is 
-200°C to 760°C (-328°F to 1400°F). Also check 
the rated range of the thermocouple to be used. 
For Fluke K-type probes see page 134 
Meter Operating Range: For use in 0°C to 50°C 
environment (32°F to 122°F) 

Meter Accuracy: Specified for a period of one 
year when meter is operated in an environment 
of 18°C to 28°C (64°F to 82°F). Thermocouple 
errors should be added to meter errors to de- 
termine measurement accuracy. See thermo- 
couple manufacturer's data.or, for Fluke K-type 
probes, see page 134 


Accuracy 
+(%of Rdg + °C) 


Accuracy 
+(%of Rdg + °F) 


ae ies 


0.1% + 
O73 


0.1% + 
1.0°C 


0.1% + 0.1% + 0.1% + 


51 or 

52 0.8°C ‘Lee 1.4°F 
525 0.1% + 0.1% + 0.1% + 
Thetis BPs 


WAS le Onks 
*Typical accuracy only for T, minus T, temperature 


Temperature Coefficient: Within the meter op- 
erating range, add to the meter accuracy speci- 
fication 0.01% of reading +0.03°for each°below 
18°C (64°F) or above 28°C (82°F) 

Error Offset: Errors contributed by one particu- 
lar thermocouple may be pratically eliminated, 
over a limited measurement range, using a re- 
cessed front panel OFFSET adjustment on the 
meter and an accurate temperature standard when 
making the adjustment. Although making that 
adjustment may increase measurement errors 
made using other thermocouples, the two-input 
Model 52 offers a means of adjusting one input 
and dedicating it to making particularly accurate 
measurements while using the other input for all 
other thermocouples 

Input Connectors: For Standard miniature K- 
type or J-type polarized thermocouple plugs with 
flat, in-line blades spaced 7.9 mm (0.312 in) center 
to center 

Maximum Input: 60V dc or 24V rms ac between 
the input pins or any input and ground. Maximum 
of 1V between inputs T1 and T2 on the Model 
52 

Reading Rate: 1 second per reading for one 
probe, 1.7 seconds per reading in the scan mode 
with the Model 52 

Storage Temperature: -40°C to 60°C (-40°F to 
140°F) 

Relative Humidity: To 90% up to 35°C (95°F); 
to 70% up to 50°C (122°F) 
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Digital Thermometers 


Fluke 51 & 52 


General Specifications 


Battery: Standard 9V battery (NEDA 1604, 6F22, 
or O06P) 

Battery Life: 1200 hours. Low battery indicator 
appears when less than 50 hours of battery life 
remain 

Safety: Protection Class Ill as defined in IEC 
348, Safety Requirements for Electronic Appa- 
ratus. 

Size: 2.84 cm x 7.49 cm x 16.64 cm (1.12 in 
x 2.95 in x 6.55 in) 

Weight: 280 gm (10 oz.) 

Included: Battery, 80PK-1 probe for general 
purpose measurements (two with the 52), and 
operators manual 


K-Type, Thermocouples, 
(See page 134 for specifications) 


80PK-1 
Bead Air Probe 


-40°C to 260°C 
(-40° F to 500°F) 


80PK-2A 
Inconel Sheath 
Immersion 


-196° C to 927°C 
(-320°F to 1700°F) 


80PK-3 
Surface Probe 


-28°C to 260°C 
(-18.4°F to 500°F) 


80PK-4A 
Air Probe 


-196°C to 816°C 
(-320°F to 1500°F) 


80PK-5 
Stainless Steel - 
Piercing Probe 


-196°C to 927°C 
(-196°F to 1700°F) 


80PK-6A 
Exposed.Probe 


-196°C to 927°C 
(-320°F to 1500°F) 


80CK-M 

Male Type K Mini 
Connector (pkg. of 2) 
(20 AWG Max) 


80CJ-M 

Male Type J Mini 
Connector (pkg. of 2) 
(20 AWG Max) 
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Ordering Information 


Models 


51. Digital: Thermometer... :-...-.-.2:.2.-.0.-- 
52 Digital Thermometer ...................:00 


January 1989 prices 


Accessories (Also see page 485) 


80PK-1 Bead Air Probe, -40°C to 260°C 12 
80PK-2A Inconel Sheath Immersion 


Probe, -196°G: t0-927° Cue eet: 36 
80PK-3 Surface Probe, 
=28°C Mol 260°C ete en ere rae 69 


80PK-4A Air Probe, -196°C to 816°C . 49 
80PK-5 Stainless Steel Piercing Probe, 
~1 96°C sto BG One nce ete eee 36 


12.5 mm (¥2") ie 
9.4 cm (3.75) 


hs6 6mm ae 220’) 3. 175 mm (i! 4) a 
20.32 cm (8") se 


‘GATS ten G4) — 
15.24 cm (6” cae 

3.175 mm (ve! ’) E 
20.32 cm (8” Pee eg 


80PK-6A Exposed Probe, 


-196°C'to: 816°C ss eee 43 
80CJ-M Male Type J Mini Connector 

(Pkg. Of 2) ...:.../c<sssonnenqe-touteeey caeenaeenaae Tf 
80CK-M Male Type K Mini Connector 

(pkg. Of 2): .c.niis..:003.ceuee aes 7h 
C25 Compact Soft Case 

for 50 Series w/ C70 holster ............ 20 
C50 Compact Soft Case ................e 15 
C70 Protective Holster .........0/.......ccs.. 14 
C100 Universal Hard Carrying Case .... 30 


Service & Support 


Warranty 

Two-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 


Available through Distributors (See page 500) 
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Digital Thermometers 


2160A & 2170A Series 


SE en 


 ERERB 2 170k vicitat THERMOMETER 


2160A & 2170A Thermometer 


The 2160A and 2170A Thermometers are 
designed to be mounted in a panel. The panel 
opening required is a rectangle that is only 4.5 
cm high by 9.2 cm wide, conforming to DIN 
Standard 43700. Both thermometers will indi- 
cate temperature in°Celsius or degrees Fahren- 
heit and an internal jumper is used to switch from 
one scale to the other. 

The 2160A has a 1°C or 1°F resolution and 
uses any one of eight thermocouple types 
(J,K,T,E,R,S,B,or C). The 2170A has a 0.1°C or 
0.1°F resolution and uses any one of four th- 
ermocouple types (J,K,T,or E). Both the 2160A 
and 2170 A are physically and electrically com- 
patible with the 2161A Multipoint Selector. 


ren 
"eg 21618 peiziparat SELE 


2161A Multipoint Selector 


The Model 2161A Multipoint Selector is a panel- 
mounting, manually switched selector that al- 
lows 1 to 10 thermocouple probe of the same 
type to function as the input of the 2160A, or 
2170A or other thermocouple thermometers. 
Two or more 2161As can be connected in series 
for monitoring more than ten inputs. 


2165A Digital Thermometer 


A single-point instrument in a rugged, portable 
case with specifications identical to the 2160A. It 
can be equipped with internal rechargeable bat- 
teries. Pushbutton controls include power (ON- 
OFF), temperature scale selection (°F/ °C), and 
battery charge (ON-OFF). Resolution is 1°F or 
i2G: 


2166A Multipoint Thermometer 


The 2166A is the same basic bench-type in- 
strument as the 2165A but with the capability for 
monitoring up to 10 thermocouples of the same 
type. Thermocouple channel selection is by a 
10-position front panel rotary switch. Power is 
either line voltage or external 12V dc (Y2004 
Battery Pack has rechargeable batteries). Reso- 
lution is 1°F or 1°C. 


2168A Multitype Thermometer 


The 2168A is a portable, single-point instru- 
ment capable of accepting the output from any 
one of eight thermocouple types. Performance 
specifications are identical to the 2160A for each 
thermocouple type. Front panel controls include 
pushbutton power switch (ON-OFF) and tem- 
perature scale selection (°F or °C), plus an eight- 
position rotary switch for selecting thermocouple 
type. Power is either line voltage or external 12V 
de (with Y2004 Carrying Case). Resolution is 
US moO hi Soe 


eee ee eee 
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Digital Thermometers 


2160A & 2170A Series 


2175A Digital Thermometer 


The 2175A is a single-point instrument in a 
rugged portable bench-mount case with the same 
specifications as the 2170A. It can be equipped 
with internal rechargeable batteries. Pushbutton 
controls include a power switch (ON-OFF), tem- 
perature scale selection (°F/°C), and battery 
charge. Resolution is 0.1°F or 0.1°C. 


2176A Digital Thermometer 


The 2176A is the same basic bench-type in- 
strument as the 2175A but with the additional 
capability of monitoring up to 10 thermocouples 
(of the same type). Thermocouple channel se- 
lection is by means of a 10-position front panel 
rotary switch. Power is either line voltage or 
external 12V dc (with Y2004 Battery Pack). 
Resolution is 0.1°F or 0.1°C. 


Specifications 


Technical Specifications 


-Compatible Thermocouple Types: 

2160A Series: J,K,T, E, R, S, B, C 

2170A Series: J,K,T,E 
Measurement Method: Dual-slope integration 
over a 100 ms period 


Drift: None, automatic zero correction 
Reading Rate: 2.5 readings per second 
Conversion °C to °F: Jumper-selectable in 
panel-mount models, Switch-selectable on port- 
able models. 

Input Connections: Screw terminals on 
isothermal connector 

Input Circuit: Two-wire, isolated 

Input Impedance: 100 MQ 

Input Current: 500A 

Source Impedance: 5 kQ (5 kQ causes <0.2°C 
error with K thermocouple) 

Maximum Input Voltage: 400V dc or peak ac 
continuously, between inputs or either input 
and ground 

Maximum Common Mode Voltage: 400V dc or 
peak AC 

Common Mode Rejection: >120 dB at 50, 60, 
400 Hz +0.1% with 1 kQ source impedance 
unbalance 

Normal Mode Rejection: >60 dB at 50,60,400 
Hz + 0.1% 

Overload: Display flashes when input voltage 
exceeds full-scale temperature range 

Open Input: Display flashes to indicate open at 
input terminals 

Response time: <2.0 second to rated accuracy 


2160A Series Accuracy Specification 
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5] -328 to 32 {1.5/2 2.5 
5| 32 to 1432 | 1 11.5 
-328 to 32 |2 2.5 
32 to 2472 |1.52.5 
T| -189 to0O -328 to 32 1.5] 2 |3. 
0 to 400 1 S207 525 elie 0 
-189 to 0 1.5 -328 to 32 |1.5| 2 
0 to 1000 1 |1.5) 32 to 1832 | 1 | 2 
0 to 1756 5| 3 | 32 to 3232 | 2 | 4 
0101733 |1.5|2| 3 | 32to 3232 [2 b5la. 
533 to 1800|1.5]-2 |2.5| 992 to 3352 | 2 [3.5|4. 
0 to 2284 32 to 3999 
*C designates Tungsten-5% Rhenium vs. Tungsten- 
26% Rhenium 
**Max. errorincludes NBS conformity, calibration, span, 
zero, reference junction, noise and stability, but not 


thermocouple errors. Add 0.1° C or 0.2 F for Model 
2166A. 
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2170A Series Accuracy Specification 


Maximum 
Error** 
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J} -99.9to0O |0.5} 1 |1.2] -99.9 to 32 |0.9 2a 
0 to 777.9 |0.4]0.7|1.1] 32 to 999.9 |0.7 1.6 
-99.9toO |0. 1.5] -99.9 to 32 |1.112.0/2.6 
0 to 999.9 0. 1.4} 32 to 999.9 | 1 |1.4|1.8 

T| -99.9to0 |0.6| 1 |1.6| -99.9 to 32 |0.9]1.7|2.9 

Oto 400 |0.4/0.6]0.9} 32to 752 |0.6] 1 |1.5 
-99.9to0 |0.6} 1 |1.7} -99.9 to 32 |0.9}1.7)3.0 
0 to 999.9 0.5] 1 |1.4| 32 to 999.9 |0.8]1.3/1.8 


*Max. error includes NBS conformity, calibration, span, 
zero, reference junction, noise and stability, but not 
thermocouple errors. Add 0.1°C and 0.2° F for Model 
2176A. 
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Option Specifications 
Rechargeable Batteries (-01) 


Used in Models 2165A and 2175A for portable- 
operations, and provides a continuous operating 
time of 8 hours. The internal batteries are re- 
chargeable from line power in either trickle or full 
charge mode. They are field-installable at a later 
date. 


Digital Output Unit (-02) 

A field-installable option that provides a paral- 
lel BCD digital output equivalent to the displayed 
measurement date. Output data is solicited by 
and External Trigger and valid data is insured by 
Busy and Not Busy outputs. Output is fully buff- 
ered TTL/DTL compatible, isolated to 300V. A 6- 
foot ribbon cable and connector are included. 
Operates only when powered by AC line. 


Analog Output Unit (-04) 


A field-installable assembly which provides an 
output voltage of 1 mV per degree (Celsius or 
Fahrenheit) up to 4,000V (4000 degrees). Auto- 
matic polarity sensing is provided so that the 
polarity of the output voltage agrees with the 
displayed temperature. The output voltage is 
isolated from the input and referenced to the low 
terminal of the external voltmeter, stripchart re- 
corder, etc. A 6-foot pair of wires and connector 
are included. Accuracy is + 0.5% of reading +1 
mV. Operates only when powered by AC line. 
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Digital Thermometers 


ZI60A & 2170A Series 


General Specifications 


Type of Display: LED 

Shock and Vibration: Meets requirements of 

MIL-Std-810 

Ambient Temperature: 0°C to 50°C, operating; 

-40°C to 60°C with batteries, -40°C to 75°C 

without batteries, non-operating 

Relative Humidity: <90% from 0°C to 35°C, 

<80% to 50j°C, non-condensing 

Line Operation: 115V ac + 10%, 50 to 440 Hz, 

8W (Bench), 4W (panel). 100V ac and 230V ac 

versions are also available 

Battery Operation: Option -01 for the 2165A 

and 2175A operates eight hours on a full charge. 

Y2004 Battery Pack for 2166A, 2168A, and 

2176A operates six hours on a full charge, typi- 

Cally 

External DC Source: (2166A, 2168A, and 

2176A)11 to 15V dc at 400 mA. Y2004 recom- 

mended 

Size: (2165A, 2166A, 2168A, 2175A and 2176A) 

6.4 cm H x 21.7 cm W x 25.2 cm D (2.52 in H x 

8.55 in W x 9.9 in D) 

Size: (2160A and 2170A) conforms to DIN 

standard 43700. 4.8 cm H x 9.6 cm W x 20.5 cm 

D(1.88 in H x 3.78 in W x 8.05 in D). Panel cutout 

is 9.2 cm x 4.5 cm (3.62 in x 1.77 in) 

Weight ; 
2165 and 2175A: 1.19 kg (2.63 Ib) without 
batteries, 1.79 kg (3.95 Ib) with batteries 
2166A, 2168A, 2176A: 1.35 kg (3 Ib) 
2160A, 2170A: 0.74 kg (1.63 Ib) 

Warranty Period: One year 

Included: Instruction manual, power cord. 

-Thermocouple or thermocouple probe not 
included. 


Ordering Information 


Models January 1989 prices 


2160A Thermometer (panel-mount)....... $440 
2161A Multipoint Selector (panel-mount) 210 
2165A Thermometer ...........0.cccesceeeeeee BS 
2166A Thermometer (10 points) ............ 680 
2168A Thermometer (8 types) ............... 810 
2170A Thermometer.(panel mount) ....... 480 
2175A Thermometer ..........:.cccccceeeeeeeee 675 
2176A Thermometer (10 points) ............ 800 


“Thermocouples or probes not included. Specify 
thermocouple type to be used. 


Options (for 2165A or 2175A only) 
-01* Rechargeable Batteries ...........0...... 95 


Options (for all above Models) 


-02** Digital Output (w/ cable) ................ 

-04** Analog Output (w/ cable)............... 
* For 2165A and 2175A only 

** Mutually exclusive in one instrument 


Accessories (Also see page 485) 


See next page for Digital Thermometers Acces- 
sories 


Service & Support 


Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 


Extended Warranty* 

SC1-2160A Repair (w/ calibration) ........ 
SC1-2160A Repair (cal w/in or out data) 76 
SC1-2160A Repair (cal w/in and out data) 111 


SC2-2160A Cal (1/yr recommended) .... Sil 
SC2-2160A Cal (1/yr w/in or out data) ... 66 
SC2-2160A Cal (1/yr w/in and out data) 101 
SC1-2161A Repair (w/ calibration) ........ 31 
SC1-2161A Performance Test only (1/yr) 31 
SC1-2165A Repair (w/ calibration) ........ 43 


$C1-2165A Repair (cal w/in or out data) 78 
SC1-2165A Repair (cal w/in and out data 113 
SC2-2165A Cal (1/yr recommended) .... 31 
SC2-2165A Cal (1/yr w/ in or out data) .. 66 
SC2-2165A Cal (1/yr w/in and out data) 101 


SC1-2166A Repair (w/ calibration) ........ 52 
SC1-2166A Repair (cal w/in or out data) 87 
SC1-2166A Repair (cal w/in and out data) 122 
SC2-2166A Cal (1/yr recommended) .... 31 
SC2-2166A Cal (1/yr w/ in or out data) .. 66 
SC2-2166A Cal (1/yr w/in and out data) 101 


SC1-2168A Repair (w/ calibration) ........ 82 
SC1-2168A Repair (cal w/in or out data) 117 
SC1-2168A Repair (cal w/in and out data) 152 
SC2-2168A Cal (1/yr recommended) .... 31 
SC2-2168A Cal (1/yr w/in or out data) ... 66 
SC2-2168A Cal (1/yr w/in and out data) 101 
*Extended Warranty available on other models also. 


Available through Distributors (See page 500) 
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Digital Thermometers 


2160A & 2170A Series 


Thermocouple Type Conversion 
Kits 


Your 2160-or 2170-Series Digital Thermome- 
ter may be equipped to work with only one type 
of thermocouple at a time. But it is very simple to 
convert it to be used with a different type thermo- 
couple with an inexpensive conversion kit. Sec- 
tion Il of your instruction manual tells how. 

A conversion kit for a J, K, T, or E type thermo- 
couple may be installed in any 2160 or 2170 
Series Thermometer. In addition, a kit for a type 
R,S,B, or C may be installed in 2160 Series (but 
not the 2170 Series) 

Conversion 


NBS 
Type Kit No. 


J 2160A-7016 $35 
K | 2160A-7017 35 
T | 2160A-7018 35 
E | 2160A-7019 35 


NBS 
Type 


Conversion 
Kit No. 


2160A-7012 $35 
2160A-7013 35 
2160A-7014 35 
2160A-7015 35 


QOn0dWnD 


Y2004 Case and Battery Pack 

The Y2004 consists of a case, 12-volt battery 
pack, and charger for use with the 2166A, 2168A, 
and 2176A. The Y8205 is a case only for any 
bench model 2160 or 2170 Series Thermome- 
ter. The Y2004 is especially recommended for 
the 2166A, 2168A, and 2176A Digital Ther- 
mometers because those models are not avail- 


able with a self-contained rechargeable battery 
pack but have external 12-volt power connec- 
tors. 

Typical operating time with batteries having a 
full charge is six hours. Recharge time at 25°C is 
approximately 15 hours. 

Y2004 Carrying Case/Battery Pack 
& \ Char detest sis uma seen eee reece: 


These probes are ANSI Standard accuracy 
general prupose immersion type probes. They 
have sheaths 6-inches long by 1/8-inch diameter 
made of INCONEL. 

The thermocouple lead wire is three feet long 
and its insulation will withstand temperatures up 
to 480°C continually. Inside the sheath, the wires 
are insulated with magnesium oxide but are 
grounded to the sheath at the junction. They are 
particularly intended for use with Fluke 2190A 
Digital Thermometers and the 2160-Series, 2170 
Series Digital Thermometers. 

The 80PK, Type K Series Probes shown on 
page 134 can also be used with the 2160 Series, 
2170 Series, and 2190A Digital Thermometers 
by simply cutting off the attached thermocouple 
plug and attaching the bare end of the wires to 
the thermometer inputs. 


Type — 
P20J $63 
P20K 63 
P20T 63 
P20E_ 463 


Useful Range 


-150° to 875°C 
-150° to 1260°C 
-150° to 400°C 
-270° to 1000°C 
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Thermocouple Probe Extender 
Connectors 


Matching thermocouple connectors should be 
used to extend length of leads when using ther- 
mocouple probes. Connectors and 100-foot 
lengths of #20 AWG thermocouple wire are 
available. Connectors are made of thermocouple 
material and should match the type of thermo- 


couple wire. 
NBS | Probe Mating Thermocouple 
Type | Type Connectors Wire (100 ft.) 


Y8114 $16 Y8110 $68 
V Sill Simao 
YS Oe 
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Digital Thermometers 


(NSN) 6625-01-136-9346) 8520/PRT 


8520A/PRT Temperature Measurement System 
50° sae 


The 8520A/PRT is a temperature measure- 
ment system consisting of a special Rosemount* 
162N Platinum Resistance Thermometer (PRT) 
and a Fluke 8520A 5-1/2 Digit Precision Digital 
Multimeter. The 8520A contains a built-in lineari- 
zation program customized to match the calibra- 
tion curve of the specific PRT supplied. Tem- 
perature is indicated directly in either °C, °F or K 
with 0.001° resolution. 

The system provides a fast, low-cost way of 
making extremely accurate temperature meas- 
urements, or calibrating temperature measure- 
ment instruments, in the range of -183°C to 
+350°C. Systems using four-terminal resistance 
bridges are much more time-consuming to use, 
require greater expertise, are limited in their 
applications, and are far more costly. 

Measurements are repeated approximately 
once per second, making it possible to detect 
and track fast temperature changes, something 
impractical to try to do with balance bridges. 


“Rosemount? is a trademark of Rosemount, Inc. 
Note: The terms GPIB and IEEE-488 may be used 
interchangeably throughout this catalog. 


162N PRT Characteristics 


All PRTs exhibit hysteresis during temperature 
cycling, as with going from room temperature to 
boiling and back. The special 162N has a hyster- 
esis of less than 0.001% of the temperature 
span. That is less than 1 mK for the entire 
thermometer range. This quality is not achiev- 
able in any industrial PRT. 

Errors due to a change in ice-point resistance 
can be detected using a standard 100-ohm re- 
sistor (supplied), and the change can be com- 
pensated easily by changing the gain factor in a 
memory register of the 8520A. Such compensa- 
tion is completely effective near 0°C, least effec- 
tive near -110°C and +240°C, but predictable as 
a worst-case error at all temperatures within the 
range of -183°C to +350°C. 


8520A/PRT 


IEEE-488 | 


8520A Characteristics 


The 8520A Digital Multimeter is compatible 
with GPIB/IEEE-488* instrument systems and 
has both built in and optional math power for a 
wide range of R&D and ATE applications other 
than temperature measurement and calibration. 
See page 77 for more information. 


Accuracy 


The temperature measurement accuracy of 
the 8520A/PRT system is shown graphically in 
the accompanying chart. Because accuracy 
depends on the stability characteristics of the 
8520A as a function of both ambient temperature 
and time, 24-hour, 90-day, and 1-year accuracy 
curves are shown. The kind of accuracy you 
need will determine how often the 8520A should 
be calibrated. 

The stability characteristics of the PRT are also 
very important and are influenced by time, how 
carefully it is used, and the kind of use it gets. 

The 162N Probe is calibrated in liquid baths. 
No significant error due to self-heating will occur 
when measuring the temperature of liquids. A 
+12 mK error should be expected when measur- 
ing the temperature of gases. 


Specifications : 
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Degrees C 
Measured Temperature 


Probe Sheath: INCONEL-X750, 5.6 mm (0.219 
in) diameter, 48 cm (19 in) length 

Connector: Mates with 8520A/PRT 

Power: 100, 120, 220, or 240V ac, + 10%, 50 to 
60 Hz, <50W 

Size: 8.9 cm H x 47.7 cm L x 43.2 cm W (3-1/2 
in Hx 18 in Lx 17 in W) 

Weight: 9.56 kg (21 Ib) 


Ordering Information 


Model January 1989 prices 
8520A/PRT Temperature Measurement 
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Option 
8520A-010* Extended software pkg ...... 600 
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180A, 2189A & 2190A 


«ap 


IEEE-488 


RS-232 


Capable of running off of 12V dc or ac line power 
Designed to be integrated with a wide variety of instruments and accessories 
°C of °F is selectable via a front panel switch 


A ull five digit LED display 


Analog and digital (RS-232-C or GPIB/IEEE-488) output options are available 

The limits option allows peak and valley memory, alarms and delta 

The 2189A consists of a 2180A and plantinum RTD probe for greater accuracy 

6 different RTD types are switch selectable. 4 platinum, 1 nickel, 1 copper (2180A) 


15 different thermocouple linearizations including 2 DIN and 3 JIS standards (2190A) 


Fluke's most accurate and versatile general 
purpose digital thermometers are the 2180A and 
2189A for RTDs and the 2190A for thermo- 
couples. State-of-the-art accuracy teams with a 
large family of options and accessories to let you 
make precision temperature measurements in 
the lab or out in the field. 

The 2180A RTD Digital Thermometer lets you 
switch-select one of six different types of RTDs, 
four platimum, one nickel, and one copper. 
Resolution is 0.01 degrees. 


The 2189A Thermometry System consists of a 
2180A that is factory-matched to a precision 
Y2039 Platinum RTD Probe. 

The 2190A Thermocouple Digital Thermome- 
ter supports ten different thermocouple types, 
including two that comply to European DIN stan- 
dards and three to Japanese standards. Reso- 
lution is 0.1 degrees. Take your choice from 
three different standard combinations of thermo- 
couple types. 

Each thermometer features a bright, high reso- 
lution LED display with pushbutton selection of 


Fahrenheit or Celsius readings. Each is capable 
of being run from either ac line power or external 
12V de, for field portability. 


2180A without Option -006 


Output Option -002, -004 and Limits Option 
-006 are usable with any of the three thermome- 
ters. Other accessory items electronically con- 
nect and stack and latch to the 2180A or 2190A. 
These include manual multipoints, multiple 
alarms, a battery pack, and a thermocouple 
thermometer calibrator. Some are also practical 
to use with the 2189A. 

For automatic scanning, see the section on the 
2300A Scanner. A 2020A or 2030A Printer al- 
lows you to permanently store data when used 
with a 2180A or 2190A configured with an output 
option. Portable temperature logging is available 
with the factory-tested Temperature Logging 
Systems — 2383A or 2393A. 


2190A/2180A with Option -006 


ee SSS 
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Limits Option (-006) 

This option adds three powerful functions to 
the 2180A and 2190A Thermometers: Alarms, 
Peak Memory, and Delta. The Alarms function 
lights an indicator and closes a relay to activate 
external devices whenever a single preset 
maximum or minimum set-point is exceeded. 
Peak Memory stores the highest and lowest 
temperature reading for later recall. And Delta 
automatically subtracts a thumbwheel setting 
from the actual measurement and displays the 
difference. 


IEEE-488 Option (-004) 


The 21X0-004 is an GPIB/IEEE-488* output 
option for the 2180A, 2189A and 2190A ther- 
mometers. This option mounts within the ther- 
mometer in the same location as the 21 X0A-002. 
Readings are taken in response to an SRQ from 
the option by an IEEE-488 controller. This inter- 
face option does not include analog output capa- 
bility. For applications requiring analog output 
and IEEE-488, use Option -002, 2XXXA-522, 
1120A and Y7203. Not for use in a 2300A Scan- 
ner System. 


Output Option (-002) 

For recording temperature measurements with 
a 2180A, 2189A, or 2190A, you can use Output 
Option -002. It provides both an analog output for 
chart recorders and a digital output for printers or 
computers, and may be installed in the field. The 
digital output is available in four forms, depend- 

ing on connector pins and cabling used: Parallel 

ASCII, RS-232-C, TTY current loop, and IEEE- 
488 (using the Fluke 1120A Translator). The 
Y2026B RS-232-C Cable Adapter is available to 
convert the 36-pin PTI connector on the option to 
a standard 25-pin RS-232-C connector, or the 
user can wire his own cable to the connector 
provided. 

Option -002 is required when the thermometer 
is being used with a Fluke 2020A-004 or 2030A 
Printer unless a 2300A Scanner is used. 


Rear view of 2190A showing the (A) Output Option -002 
Connector, (B) Y2030 Thermocouple Input Module, and 
(C) Limits Option -006 Relay Output. 


* The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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Multipoint Selector (Y2000 & 


Y2001) 

The Y2000 RTD Multipoint Selector (for the 
2180A) and the Y2001 Thermocouple Multipoint 
Selector (for the 2190A) increase the number of 
points your thermometer can monitor. Connect 
up to ten sensors to each multipoint selector. 
Cascade up to ten multipoint selectors for up to 
100 measuring points—all using a single 2180A 
or 2190A Thermometer. Both units have ten 
pushbuttons to easily access a specific meas- 
urement point. To measure or monitor more than 
one type of RTD or thermocouple, take advan- 
tage of internal switching. This allows you to 
monitor five sensors of one type, five of another. 
With Output Option -002 or -004 installed, the 
channel number is sent to your printer or com- 
puter, too. For automatic scanning applications 
see the 2300A, 2383A and 2393A. 


The 2190A/Y2003 
Portable Calibration System 


Thermometer Calibration (Y2003) 


The Y2003 Thermometer Calibrator and2190A 
Digital Thermocouple Thermometer can be used 
together to check the accuracy of a thermo- 
couple or millivolt-measuring or recording instru- 
ment. 

Accurate and completely portable, the Y2003- 
2190A combination provides a variable voltage 
output from -10mV to +90mV. The output voltage 
simulates a thermocouple output, so that the 
reading on the 2190A Thermometer can be 
compared with a corresponding reading on any 
other thermocouple thermometer, either analog 
or digital. In addition, the Y2003 and 2190A can 
be used to calibrate millivolt chart recorders and 
digital or analog indicators measuring to 90 mV. 
Besides being used as a portable calibration 
system, the Y2003 can be used as a battery pack 
for the 2190A. See Y2009 below for battery 
usage details. For more information ask for Bul- 
letin BOO59. 


Battery Pack (Y2009) 


The Y2009 Battery Pack is a rechargeable, 
self-contained 12V dc nickel-cadmium supply 
for up to five hours of continuous operation. An 
indicator light tells you when batteries are low, 
while an automatic cut-off prevents damage to 
the cells from excessive discharge. 
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Specifications 


2180A & 2190A Specifications 


2180A RTD Thermometer 


RTD Types: 100Q Pt, 385 (DIN), 390, 3916, or 
392; 100Q Ni (DIN); 10Q Cu; 0 to 9992 resis- 
tance — switch-selectable 

Resolution: 100Q Pt RTDs: 0.01°, autoranging 
to 0.1° above 204°C; 100Q Ni RTDs: 0.01°, au- 
toranging to 0.1° above 93°C; 102 Cu RTDs 
0:23 

Input Connection: 4-wire screw terminals. Ter- 
minals accept 3-wire and 2-wire RTDs at re- 
duced accuracy 

RTD Matching: User-performed potentiometer 
adjustment matches the 2180A to user’s RTD to 
compensate for variations in lead length and re- 
sistance at 0°C 

Lead Resistance: 4-wire: 200Q max per lead 
for both 100Q and 10Q RTDs; 3-wire: 2Q max 
per lead for 100Q RTDs, 0.182 max per lead for 
10Q RTDs; 2-wire; 0.9Q max per lead for 100Q 
RTDs, 0.09Q max per lead for 102 RTDs 
Lead Resistance Error: 4-wire; no error, 3-wire 
100Q RTDs: 0.012° per degree per ohm; 3-wire 
10Q RTDs: 0.12° per degree per ohm; 2-wire 
100Q RTDs: 0.025° per degree per ohm; 2-wire 
10Q RTDs 0.25° per degree per ohm 


2180A Linearizations (Type 2)* 


RTD Type Linearization Coefficients 


1002 
| xe 
385 Pt DIN**43760 Table 


ALPHA* 0.0038994 
100Q DEETAR = 1.494 
390 Pt A4* =  -0.265668 x 10* 
C4* -0.205984 x 10-"' 


ALPHA* 
DELTA.) = 
A4* = 
C4* 


0.003916 
1.505 
-0.099668 x 10-5 
-0.271142 x 10-" 


1002 
3916 Pt 


ALPHA* = 0.0039221 
100Q DELTA" = 1.493 
392 Pt A4* =  -0.38668 x 10-° 
C4* +0.192912 x 10-"% 


, | 1002 
617 Ni 


DIN** 43760 Table 


RO = 9.042 Ohms 
R25 10.005 Ohms 
ALPHA 0.004260 


100% 
Cu 


*See IPTS 68 equations in NBS Monograph 126. 
Type 1 no longer available. 
**European Standard. 
***Contact factory for information on the 2180A/AT for 
10Q, 3 wire applications. 


2180A Accuracy (Type 2)* (Celsius) 


Applicable 
Portion of 
Temperature 


2180A Accuracy (Type 2)* (Fahrenheit) 


90 1 


90 1 


Applicable 
Portion of 
Temperature 


-309.9 to 32 
32 to 1382.0 


-190 to 0 
0 to 750 


0.24 


- -200 to 0 _ -327.9 to 
1000 
390 -327.9 to 32 
Pt 32 to 1382.2 | 


4002 ae : to 


3916 
Pt 


0.14 
0.34 


078 


1002 | 

-327.9 to 32 
32 to 1382.2 
 -76to32 


~ -200to 0 
_ Oto 750 


-60 to 0 0:19: |,0:20;-}, 0.21 
0 to 177 ONSRIRO:22 | n0:29 


392 
Pt 


ae 


100Q ae 
| 32 to Ee 
617 -76 to 32 0.33 0.39 0.35 
Ni 32 to 350.6 0.33 0.39 0.44 
-75 to 0 0.16 0.18 0.19 102 -103 to 32 0.27 0.31 0.34 

Cu 0 to 150 0.16 0.20 0.23 Cu -103 to 302 0.27 0.35 0.41 
Oh Oto 196.99 | 0.005 | 0.042 | 0.059 Oh .005 All units 

ie 0to 999.99 | 0.05 | 0.22] 0.31 ns 05 In Ohms 
Note: Shaded area is 0.01° resolution; unshaded area is 0.1° resolution. 


*Total instrument accuracy. Does not include RTD probe errors. Valid for 4-wire RTDs only. 
Microcomputer Type 1 no longer available. 


(1) The system operates down to -183°C but the probe 
calibration is not verified below -50°C. It is estimated 
that the accuracy below -50°C is the same as the 
accuracy at an equal temperature in the positive range. 
Low temperature calibrations are available as a special. 
*Accuracy above 200°C is based on the user performing 
90 Days 1 Year an Ice Point adjustment in accordance with the following 


Calibration | 12°C-28°C | ta°C-26°C°| schedule: 
Ambient Probe Exposure 


2189A Thermometry System 


Includes Platinum RTD Probe Y2039 and a 
2180A RTD Thermometer. 


Maximum System error (+°C) 


Ambient Total Exposure Time 


Temperature Range Before Adjustment 
200°C t0 350°C 500 hours 
Low Temperature Range... 350°C to 480°C 250 hours 


Exposure of the Y2039 at high temperatures for long 
periods of time may cause the probe to change its 
characteristics and require the accuracy specifications 
to be degraded. For example, there is a 20% probability 
that exposure at 480°C for 500 hours will require 
degrading. It is easy for the user to determine if 
degrading is necessary by measuring the Ice Point 
resistance of the probe. The 2189A Instruction Manual 
explains this degrading procedure. 


High Temperature Range...Periodic probe 
exposure* 
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2190A Specifications 


Thermocouple Types: Five, switch-selectable. Which thermocouple types depends on your choice 
of microcomputer type. See Accuracy chart below. 


2190A Accuracy* (Celsius) 2190A Accuracy* (Fahrenheit) 


Applicable 90 Applicable 
Portion of Days Portion of 
Type Temperature 20°C 
Range to 


2 

mel 

© 

os 
i?) 
) 
r=) 
O 
2) 
a 
@) 


i -128 to 0 OFS |s20519 
0 to 900 0.18 0.31 


-132t00 | 0.18 | 0.19 
0to 1350 | 0.18 | 0.39 
-243t00 | 0.18 | 0.20 
Oto400 | 0.18 | 0.22 
Oto1708 | 0.31 | 0.59 
Oe 0 to.2471 


Type 2 
f -128 to 0 0.18 | 0.19 
0 to 900 0.18 | 0.31 
, -132 to 0 0.18 | 0.19 
0 to 1350 0.18 | 0.39 
P -252 to0 0.18 | 0.20 
0 to1000 0.18 | 0.33 
0 to 1708 
S 0 to 1685 0.50 


Type 3 

J -100 to 0 0.18 
DIN** 0 to 760 0.18 

y -50 to 0 0.18 

0 to 1372 0.18 
T -200 to 0 0. 0.20 
DIN** 0 to 400 0. 0.22 
| B_ | 420t01815 | 0.21 | 052 Paarl 
Rs | 140to 1700 | 0.18 | 0.46 eRe 


* Total instrument accuracy. Does not include Thermocouple errors 
™ C designates Tungsten-5% Rhenium vs. Tungsten 26% Rhenium 
*** DIN 43710, a European Standard until 1984 


0.21 
0.36 
0.21 
0.47 
0.22 
0.25 


0.70 


K 
qf 


o 
Sy 
oO 


0.21 
0.36 


0.21 
0.47 


01225 
0.39 


i -198to32 | 0.20 | 0.23 | 0.26 
32to 1652 | 0.20 | 0.47 | 0.58 

y -206to32 | 0.30 | 0.33 | 0.37 
32to 2462 | 0.30 | 0.72 | 0.87 

: -422 to 32 | 0.30 | 0.33 | 0.40 

32 to 1832 | 0.30 | 061 | 0.72 

[a | 8210 8106 £20 
32 to 3065 | 0.38 1.10 


J -148 to 32 0.30 | 0.32 | 0.36 
DIN** 32 to 1400 0.30 0.52 0.61 
K -58 to 32 0.20 | 0.22 | 0.25 
32 to 2502 0.20 | 0.63 0.78 

1 -328 to 32 0.30 | 0.34 0.38 
DIN** 32 to 752 0.30 | 0.41 0.46 


788 to 3299 1.15 
284 to 3092 | 0.20 0.93 


ro) 
N 
ro) 


= 
< 
GS 
oO 
ow 


0.19 
0.28 


0.18 
0.39 


0.20 
0.33 


0.20 
0.48 


0.21 
0.25 
0.62 
0.46 


Ory er 
© © 


Resolution: 0.1°C, °F 

Input Connection: 2 wires on screw terminal 
isothermal block 

Max Source Impedance: 2 kQ 

Overrange Detection: Flashing display 

Open Circuit Detection: Source impedance of 
3 kQ or more causes of flashing “OC” 
Repertoire: SH1, AH1, T6, LO, SR1, RLO, 
PPO, DCO, DTO, Co, E2 

Service Request Usable: Yes 

Power: Operates only when powered by AC line 


2190A/AM Thermocouple 
Thermometer 


The 2190A/AM is a modified 2190A thermome- 
ter with fifteen thermocouple linearizations in- 
stead of the standard five. The user can select 
any of the 15 thermocouple types by adjusting 
the configuration of a multiswitch. The Model 
2190A/AM provides all of the benefits of the 
standard 2190A in accuracy and system capabil- 
ity. The 2190A/AMK is a kit for retrofitting exist- 
ing 2190As. The 2190A/AM offers the Japanese 
(JIS) series and European (DIN) of linearizations 
as well as the U.S. N and D linearizations. 

Specifications are equivalent to those of the 
standard 2190A. Thermocouple Types Sup- 
ported: NBS types (J,K,T,C,R,E,S,B,N,D), DIN 
types (J,T), JIS Types (J,K,R) 


Option Specifications 


Output Option (-002) 

Analog Output 
Type: Linearized and isolated 
Voltage: 1.0 mV/°C or °F to 5 mA max 
Temperature Coefficient: 200 ppm/°C from 
2oG 
Noise: <100uV at 100 Hz bandwidth 
Accuracy: +0.1% of reading +imV 
Drift: 200uV/°C from 25°C 
Overload or Open Circuit: Zero volts via 
banana jacks 

Digital Output 
Types: Four, E.!.A. Standard RS-232-C, TTY 
current loop, parallel ASCII, and Fluke PTI 
Connector: 36-pin AMP “Champ” 
Serial Baud Rates: 110, 150, 300, 600, 1200, 
2400, 4800, or 9600, switch-selectable 
RS-232-C Signals: Transmitted Data, Request 
to Send, Clear to Send, Data Set Ready, Signal 
Common 
Parallel ASCII Signals: Data: 8 lines; 
Instrument Address: 4 lines; Address Valid; 
Data Valid; Acknowledge: Ground; +5V 
TTY Current Loop Signals: Source and 
controlled sink, 20 mA 
Out-of Limit Signals: Exclamation point trans- 
mitted with Option -006 only 
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Limits Option (-006) 

Limits Function: Lights LED and activates form 
A (SPST) reed relay when thumbwheel setpoint 
is exceeded. Reed relay rated 10 VA, 184V dc or 
130V ac rms max, 0.5A max, resistive, Se- 
lectable either low (<) or high (2) 

Min/Max Function: Continuously stores Min 
and Max temperature 

Delta Function: Displays difference between 
thumbwheel setpoint and actual temperature 
Thumbwheels: 6, for function, sign, and set- 
point (+9999). Setpoint resolution is 1 degree. 


Accessory Specifications 


Y2000 RTD Multipoint Selector 


Channels: Ten per Y2000, up to ten Y2000s per 
2180A. Channel number sent to printer or com- 
puter when Output Option -002 or -004 are used 
RTD Types: Same as 2180A. Two types per 
Y2000 

Power: Supplied by 2180A 

Interfacing: Attached 46-cm cable plugs into 
rear of 2180A or Y2002. Receptacle accepts 
cable chained from other Y2000s 

Size and Weight: Style A PTI case, 1.4 kg 
(3.09 Ib) 


Y2001 Thermocouple Multipoint 
Selector 


Channels: Ten per Y2001, up to ten Y2001s per 
2190A. Channel number sent to printer or com- 
puter when OUtput Option -002 or -004 are used 
Thermocouple Types: Same as 2190A. Two 
types per Y2001 

Maximum Voltage Between Channels: 125V 
ac rms 

Power: Supplied by 2190A 

Interfacing: Attached 46-cm cable plugs into 
rear of 2190A or Y2002. Receptacle accepts 
cable chained from other Y2001s 

Size and Weight: Style A PTI case, 1.6 kg 
(3.53 Ib) 


Y2003 Thermocouple Calibrator and 
Battery Pack 


Thermocouple Types: Same as 2190A 
Output Voltage: -10 mV to +90 mV, adjustable. 
Applied at input terminals of 2190A and thermo- 
couple thermometer of less accuracy to be cali- 
brated 

Adjustments: Coarse, fine and offset 

Battery Pack: Same specifications as Y2009 
Interfacing: Attached 46-cm cable plugs into 
rear of 2190A 

Size and Weight: Style B PTI case, 2.6 kg 
(5.74|b) 


Y2009 Rechargeable Battery Pack 
Output: 12V dc, 750 mA max 

Battery: Ten 1/2-D size cells in drip-proof case 
Operating Time: 5-6 hours typical at 25°C on 
full charge when connected to 2180A, 2190A 
Recharge Time: 16 hours typical at 25°C 
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Charger: Built-in-on-off-switch, low-battery auto- 
matic discharge cut-off 

Output Connectors: Rear panel screw terminal 
block 

Operating and Storage Temperature: 0°C to 
40°C 

Power: 100, 120, 220, or 240V act10% se- 
lectable, 50 to 400 Hz; 10W, typical 

Size and Weight: Style B PTI case, 2.5 kg (5.52 
Ib), typical 


A Family of Accessories 


Small accessories shown are: (A) Y7203 and Y7204 PT] 
Polling Cables, (B) Y2036 3-Module PTI Polling Cable, 
(C) Y2026 Cable/Adapter, (D) Y2022 Calibration Divider, 
(E) Y2024 3sModule Power Cord, (F) P20-Series 
Thermocouple Probes, (G) Y2037 and Y2039 RTD 
Probes, (H) Y2030 and Y2031 Plug-In Modules. 


Y2022 Thermometer Calibration Divider 
(D in Picture) 


Function: Either precision resistor or voltage 
divider (+10 or +100) 

Input Voltage: 0-10V dc 

Output Impedence: 100Q 

Precision Resistor: 100Q+0.01Q, temp coeffi- 
cient 5 ppm 


Y2024 3-Module Power Cord (E in 
Picture) 


Connects three PTl-family instruments or ac- 
cessories to single 120V ac power outlet 


Y2026B RS-232-C Cable Adapter (C in 
Picture) 


Function: Routes RS-232-C signals from 36- 
pin PTI connectors to 25-pin RS-232-C connec- 
tors 

Connections: Two 36-pin PTI connectors (M 
and F), two 25-pin RS-232-C connectors (M and 
F). Y7203 cable supplied 

RS-232-C Pin Selections: Slide switches. Se- 
lect TD on pin 2 or 3; DTR, DSR and CTS, 
through or pulled up; Scanner busy, through or 
to CTS 


Y2030 Plug-in Module (H in Picture) 


Extra plug-in units for 2190A thermocouples. 
Leave attached to input wire-pair for easy inter- 
change of thermocouple inputs. 


Y2031 Plug-in-Module (H in Picture) 


Extra plug-in unit for 2180A RTDs, leave at- 
tached to input wires for easy interchange of 
RTD inputs. 


Y2036 PTI Polling Cable (B in Picture) 


Connects up to three PTI-family measurement 
instruments to 2020A or 2030A Printer. 


Y2037 Platinum RTD Probe (G in 
Picture) 


Resistance: 100Q + 0.1Q at 0°C 
Temperature Range: -80°C to +480°C 

Curve Conformity: +0.1% of: temperature us- 
ing IPTS 68 with ALPHA = 0.0038994 and DELTA 
= 1.494 

Stability: Periodic usage (20% of time) +0.03°C 
if used from 0°C to 200°C and +0.22°C if used 
from -80°C to +480°C 

Hysteresis: Less than + 0.08°C when using 0°C 
and 200°C as end points 

Immersion Effects: +0.005°C when going from 
4 inches to 10 inches in an ice bath Transition 
End Temperature: 150°C maximum 

Physical: 316 SS Sheath, 0.25 in diameter x 12 
in L; four 6 ft leads #22 AWG stripped and tinned 
Handling: Contains strain-free platinum coil. 
Must be handled with care. 


Y¥2039 Platinum RTD Probe (G in 
Picture) 


Probe resistance: 100Q + 0.1Q at 0°C 
Temperature Range: -183°C to +480°C 
Performance Standard: R100° /RO® = 1.3922, 
nominal. Conforms to IPTS 68 within 0.03% of 
temperature from -50°C to 420°C using ALPHA 
= 0.0039221 and DELTA = 1.493 

Resistance Stability: 12 mQ/year when ex- 
posed at 200°C or 20 mQ in 250 hours when 
exposed at 480°C measured with probe at 0°C. 
4 mQ = 0.01°C + 0.04% of temperature 
Hysteresis: Less than 0.01°C at 200°C when 
using 0°C and 420°C as end points 
Immersion Effects: The readings shall not vary 
more than 0.005°C when probe is varied from 4 
to 10 inches in an ice bath 

Transition End Temperature: 150°C maximum 
Time Constant: 8 seconds maximum when 
tested in flowing water at 3 feet per second 
Sheath Material: INCONEL 

Size: Diameter 0.64cm (0.25 in), length 30.5 cm 
(12 in) | 
Leads: 4 wires, 6 ft, #22 AWG, ends stripped — 
and tinned 
Calibration: Each probe is calibrated at 0°C, — 
200°C and 420°C. The IPTS 68 constants RO, ~ 
ALPHA, DELTA and Aé4 are provided 
Handling: Contains strain-free platinum coil. — 
Must be handled with care 
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PTI Case Dimensions 


| _ Height | 
| B [82cm (3.23in) | 20.5cm 
(8.05 in) 
| D__| 12.8 cm (5.03 in) | 


General Specifications 


Display: °F or °C, switch-selectable; 7 segment 

1.1 cm LED 

Measurement Method: Dual-slope integration, 

100ms integration time, 3.33 readings/second 

Linearization Technique: Segmented 4th 

order curve fit 

Temperature Coefficient: +15ppm/°C 

Zo7G 

Stability: 175 ppm/90 days, 200 ppm/year 

Common Mode Voltage: 350V dc, 250V rms 

ac, max 

Common Mode Noise Rejection: >160dB at 

50, 60, and 400 Hz + 0.1% 100Q unbalance 

Normal Mode Noise Rejection: >90dB at 50, 

60 and 400 Hz + 0.1% 

Drift: None, automatic zero correction 

Input Impedence: 1000 MQ at dc 

Accessory Connector: 25-pin rear panel re- 

ceptacle interfaces thermometer to Y2000, 

Y2001, Y2003, and 2300A 

Shock and Vibration: Meets MIL-T-28800C, 

class 3 specifications 

Ambient Temperature: 0°C to 50°C operating, 

-40°C to 75°C non-operating 

Relative Humidity: <80% from 0°C to 50°C non- 
’ condensing 

Power: 12V dc or 100, 120, 220, 240V ac+ 10% 

selectable, 50 to 400 Hz; 8W typical 

Size: Style C PTI case, 10.5 cm H x 20.5 cm W 

x 32.6 cm D (4.13 in H x 8.05 in W x 12.85 in D) 

Weight: 2.1 kg (4.63 Ib) 

Safety: (2180A and 2190A only) Factory Mutual 

3820 approved, CSA 556B certified 

Included: Instruction manual, power cord. 

Probes are not included except with 2189A 


32.6 cm 
(12.85 in) 


from 


: 
| 1989 Fluke and Philips Catalog 


Ordering Information 


Models January 1989 prices 
RTD Thermometers 
2180" 35. cee eae ee ee $1135 


ZISSA Sy Stennett sisi ne ered, aac: 
* Contact factory for 3-wire 10Q copper applications 


Thermocouple Thermometers 


2190A Type 1 — J,K,T,R,C ...............000 1085 
2190A Type 2 — J,K,E,R;S ...............005 1085 
2190A Type 3 — J(DIN), K,T (DIN),B,R 1085 
2190A/AM (15 types) ...........eceeeeeeeeeees on req 
2190A/AMK (15 types) Upgrade 

Kit fonre| Q0A 5. ose tit leancten oer tan oe on req 


Also see page 452, 2383A and 2393A Tempera- 
ture Logging Systems 


Options (for 2180A, 2189A, 2190A) 


-002* Analog and Digital Output............. 395 
-004** |JEEE-488 Output ....................008 450 
“O0G Limits site. Sos eter 265 


Note: Above options are customer installable 
“Required for compatibility with 2020A-004 or 2030 
Printer or 1120A Translator. However, the option is 
not required when the thermometer is used with a 
2300A Scanner, unless analog output is also needed. 
**Cannot be used with Option -002 


Accessories (Also see page 485) 
Used for 2190A 


P20J* Thermocouple Probe ................... 63 
P20K* Thermocouple Probe .................. 63 
P20T* Thermocouple Probe................... 63 
P20E* Thermocouple Probe ................... 63 


Y2001 Multipoint Selector for 


Thermocouples 2. .cned a cimcne tue eceecces 635 
Y2003 Thermocouple Calibrator/ 

Battery Packrintios.. state eee 685 
Y2022 Thermometer Calibration 

DIVIG@ cote ccceres eee oe eee ee 130 
Y2030 Thermocouple Input Module ....... 95 


Used for 2180A & 2189A 
Y2000 Multipoint Selector for RTDs....... 
Y2031 RTD Input Module ...................0 95 


Y2037 RTD Probe 100Q 390PT ............ 260 
Y2039 RTD Probe 100Q 392PT ............ 700 
Joint Accessories 

Y2009 Battery Pack, Rechargeable ....... 440 
Y2014** 5-1/4" Rack Mount Kit PTI, 

SUMsHEy, SWAG, QUMBEV apecossconosocdeeewonpeen 95 
Y2015** 5-1/4" Rack Mount Kit PTI, 

Doubles Size: Cane) ae eee eas 95 
Y2020** 4.80 DIN Panel Mount Kit PTI .. 95 
Y2026B RS-232- Cable Adapter ............ 180 
Y2024 3-Module Power Cord................. 21 
Y2036 PT! Polling Cable .................0. 83 
Y7203 2-ft 36-pin PTI Cable................... 55 
Y7204 5-ft 36-pin PTI Cable................... 70 


*See page 442 for specifications 
**See page 485 for other size PTI rack mount kits and 
panel mount kits 
Also see 2030A Printer/Plotter, page 456; 2300A 
Scanner, page 450 and IEEE-488 Translator, 
page 361. 


Service and Support 


Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 


Extended Warranty 

SC1-2180A Repair (w/ calibration) ........ 126 
$C1-2180A Repair (cal w/in or out data) 161 
$C1-2180A Repair (cal w/in and out data) 196 
SC2-2180A Cal (1/yr recommended) .... 63 
SC2-2180A Cal (1/yr w/in or out data)... 98 


SC2-2180A Cal (1/yr w/in and out data) 133 
SC1-2189A Repair (w/ calibration) ........ 134 
SC1-2189A Repair (cal w/ in or out data) 169 


$C1-2189A Repair (cal w/in and out data) 204 
SC2-2189A Cal (1/yr recommended) .... 72 


SC2-2189A Cal (1/yr w/in or out data)... 107 
SC2-2189A Cal (1/yr w/in and out data) 142 
$C1-2190A Repair (w/ calibration) ........ 110 
$C1-2190A Repair (cal w/ in or out data) 145 


SC1-2190A Repair (cal w/in and out data) 180 
SC2-2190A Cal (1/yr recommended) .... 63 
S$C2-2190A Cal (1/yr w/in or out data)... 98 
SC2-2190A Cal (1/yr w/in and out data) 133 
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earn cars Scanner. 


The 2300A Temperature Scanner is designed 
to be used with either a Fluke 2180A or 2190A 
Digital Thermometer to sequentially scan and 
read the temperature of up to 20 RTDs or thermo- 
couples. For even more capacity, a2301A Scan- 
ner Extender can be added to scan an additional 
30 sensors. Two 2301s may be stacked and 
latched together to scan up to 80 channels and 
a third may be added to scan up to 100 channels. 

Scanning may be done one channel at a time 
manually, with keystrokes at the front panel, or 
automatically. Readings also may be printed at 
pre-selected intervals using either a Fluke 2030A 
Computing Printer or a 2020A Universal Inter- 


face Printer with the relevant options. All of these 
instruments are packaged in Fluke stack-and- 
latch cases that quickly and easily fit together to 
become an integrated, multichannel, tempera- 
ture scanning and logging system. Using a 12V 
battery, a system may be operated in the field, 
away from any ac power source. 

For preconfigured Temperature Logging Sys- 
tem, see the 2382A and 2393A. 

For applications that need mixtures of thermo- 
couples, RTDs, dc voltages, 4 to 20 mA control 
loops, or contact closures, etc., see the 2280 
Series Data Loggers on page 399. 


Scanner Card Options (-002 & -003) 


Both the -002 Thermocouple Scanner Card 
option and the -003 RTD Scanner Card Option 
provide for 10 sensor inputs. The inputs are 
divided into two blocks of five, so two different 
thermocouple types (or two different RTD types) 
may be used with each card. A switch allows you 
to automatically skip any unused channels, or 
you may skip them from the front panel of the 
Scanner. 

Up to two cards (20 channels) may be housed 
in a 2300A Scanner, and up to three cards (30 
channels) ina 2301A Scanner Extender. Atleast 
one scanner card is required for the 2300A to 
operate. Thermocouples and RTDs may not 
both be scanned at the same time by one 2300A. 


Interface Card Option (-006) 


This option will interface to either a 2180A or 
2190A, and provide RS-232-C output for com- 
munication to external printers or computers. 
Option -006 allows remote control of the Scan- 
ner via either a bi-directional RS-232-C link or via 
the GPIB/IEEE-488* bus (with the 1120A Trans- 
lator). No interface option is required fora 2301A 
Scanner Extender. 

The Y2026B RS-232-C Cable Adapter is avail- 
able to connect the 36-pin connector on the back 
of the Scanner to a cable with a standard 25-pin 
connector. Or you can wire your own cable to the 
connector provided. 


Specifications 


Technical Specifications 


Channel Capacity: 10 or 20 channels in a 
2300A; 10, 20, or 30 channels in each 2301A 
Extender Chassis; 100 channels per system, 
maximum. Each system to scan only RTDs 
(2180A) or only thermocouples (2190A) 

Front Panel Programming: Automatic or 
Manual Scanning, Channel Skips, Channel Delay 
Time, Fast Forward, Fast Reverse 

Display: Two digits, 00 through 99; either chan- 
nel number or channel delay time 

Channel Delay Time: Time interval between 
scanner relay contact closure and scanner trig- 
ger signal that initiates measurement instrument 
reading. Programmable from 0.0 to 8.0 seconds, 
2 seconds or greater required for rated accuracy 
Printer Control of Scan Interval: Either the 
2020A Printer (with Option -004 and -006) or the 
2030A Printer can be programmed to control the 
time between each scan cycle when connected 
to the 2300A 

Scan Speed: Dependent on measurement in- 
strument and application 

Required Options: One Interface Option (-006) 
and at least one Scanner Card Option (-002 or 


-003). Also, one to three scanner card options _ 
per 2301A Extender Chassis if the 2300A is — 


needed. 


* The terms GPIB and IEEE-488 may be used inter- 


changeably throughout this catalog. 
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IEEE-488 System: Requires 1120A Translator 
with Option 2XXXA-522 installed and Y7203 PTI 
cable: 

RS-232-C Compatibility: Y2026B Cable/ 
Adapter recommended 


Option Specifications 
Thermocouple Scanner Card Option 
(-002) 

Input Channels: 10 

Input Connections: Two wires per channel on 
screw terminal isothermal block 

Thermal Offset Error: 1 microvolt, max 
Channel Switches: 2-pole reed relays 

Max Input Voltage: 170V dc or peak ac 

Max Common Mode Voltage: 350V dc or peak 
ac between any two channels or between the 
cahssis and a channel 

Thermocouple Types: See 2190A Thermome- 
ter Specifications 

Switch-selectable Types: Two; five channels 
per thermocouple type 

Reference Junction Compensation: Tempera- 
ture-sense transistor on scan card isothermal 
block is used to send isothermal block tempera- 
ture to 2190A for automatic ice point compensa- 
tion 


RTD Scanner Card Option (-003) 


Input Channels: 10 

Input Connections: 4-wire screw terminal 
Thermal Offset Error: 10 microvolts max 
Channel Switches: 3-pole reed relays 

_ Max Input Voltage: 30V dc or peak ac 

RTD Types: See 2180A Specifications 

RTD Types Selectable: Two; five channels per 
RTD type 


Interface & Remote Control Option (-006) 


Option -006 provides the capability to be re- 
motely programmed via the 1120A IEEE-488 
Translator or RS-232-C terminal 

1/0 Connections: Interface Option -006 includes 
an attached accessory cable with a 25-pin male 
connector that plugs into the back of a 2180A or 
2190A Digital Thermometer. The Option also 
provides a rear panel 36-pin connector for out- 
puts to printers and computers. 

36-Pin Connector: the Portable Test Instru- 
ment (PT!) connector is used to transfer informa- 
tion from a 2300A Scanner and 2180A or 2109A 
Thermometer to a printer, RS-232-C device, or 
IEEE-488 bus via the Fluke 1120A translator. 
The output information is: Channel number, 
temperature value, termperature scale (°C or 
°F), open circuit symbol, overrange symbol, limit- 
exceeded symbol (if 2180A or 2190A has Option 
-006), carriage return (CR), and line feed (LF). 
AY7203 Accessory cable is required for con- 
necting a printer or 1120A Translator. AY2026B 
Cable/Adapter is strongly recommended for 
transmitting RS-232-C signals. 

Signals: RS-232-C Transmitted Data, Request 
to Send, Clear to Send, Data Set Ready, Data 
Terminal Ready, Received Data, Received Line 


Signal Detector, Scanner Busy Ground, Source 
and Controlled Sink of 20 mA for TTY current 
loop operation (not used for programming com- 
mands). Baud rates are 110, 150, 300, 600. 
1200, 2400, 4800, or 9600, switch-selectable. 
IEE-488 Signals: All IEEE Std 488-1978 signals 
when used with 1120A Translator with Option 
2XXXA-522 installed. Interface functions SH1, 
AH1, T6, L4, SR1 can be implemented. 
Remote Programming: The 2300A accepts 
commands for programming channel delay time, 
channel skips, monitor channel, first and last 
channel single scans, and first and last channel 
continuous scanning. Programming is activated 
by sending command character codes on data 
line of IEEE-488 bus via the 1120A Translator or 
on the Received Data line via an RS-232-C 
device 

Command Characters & Meanings 


ESC Toggle Interface Direction 

R Place Scanner in Remote Control 

L Place scanner in Local Control 

Dmm Set channel delay time to m.m 
seconds 

S mm-nn Skip channels mm to nn 

U mm-nn Unskip channels mm to nn 

Mmm Monitor channel mm 

Amm-nn Continuously scan from channel 
mm to nn 

Xmm-nn Make a single scan from channel 
mm to nn 

RP Print Scan Mode 

MP Print current channel 

AP Print first and last channels 

XP Print first and last channels 

DP Print channel delay 


General Specifications 
Ambient Temperature: 0°C to 50°C, operating; 
-20°C to +70°C, non-operating 
Relative Humidity: <75% to 50°C, operating; 
-20°C to +70°C, non-operating 
Safety: IEC 348 Protection Class |, solely as it 
relates to insulation or grounding properties 
Power 
2300A: 100 to 130V ac or 200 to 260V ac, 
switch-selectable, 50 to 60 Hz, or 12V dc, 8 
Watts 
2301A: Supplied by the 2300A Scanner main- 
frame 
Size: Style D PTI case, 13.1 cm H x 20.5 cm W 
x 32.7 cm L (5.15 in x 8.05 in x 12.85 in ) both 
2300A and 2301A 
Weight 
2300A: Approximately 3.6 kg (8 Ib) depending 
on the options 
2301A: Approximately 2.7 kg (6 Ib) depending 
on the scanner cards installed 
Included 
2300A: Instruction manual, power cord, at- 
tached cable for 2180A or 2190A 
2301A: Instruction manual, attached cable for 
2300A or another 2301A 


2190A 
Thermometer 


Accessory 


2190A 
Attached Cable 


Thermometer 
Cable 


ae 
ga] 


2300A 
Scanner 


Y7203 


2030A 
Printer 


2393A 
Configuration 


Computer to 
Configuration Computer 


Ordering Information 


Models 


January 1989 prices 


$700 

440 
Interfacing a2300A Scanner/2180A/2190A Thermome- 
ter combination to the IEEE-488 Bus requires a Y7203 
or Y7204 Cable, the 1120A Translator and the 2XXXA- 
522 Personality Card. The 21X0A-002 or 21X0A-004 
thermometer options are not required. 


Options (for 2300A and 23014) 


-002 Thermocouple Scanner Card......... 435 

-003 RTD Scanner Card..........000eeeee 435 

-006*Interface, Output and 
RemotelComtrolimeecsstart. 0. etree eee 650 


*Includes attached ribbon cable for 2180A or 2190A. 
For factory or Service Center installation only. 


Accessories 


1120A IEEE-488 Translator ................... 590 
2XXXA-522* Personality Card for 1120A 405 


Y2016 7" Rack Mount Kit PTI, Single .... 95 
Y2017 7" Rack Mount Kit PTI, Double ... 95 
Y2021 5.7" DIN Panel Mount Kit PTI ..... 95 
Y7203 36-Pin PTI Cable, 2ft 0.0.0.0... 55 
Y7204 36-Pin PTI Cable, 5ft ........0...0... 70 


Y2026B RS-232-C Cable Adapter ......... 180 
“Required with 1120A Translator for IEEE-488 
compatibility. Y7203 or Y7204 Cable also required. 


Service and Support 
Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 


Extended Warranty 


1989 Fluke and Philips Catalog 


SC1-2300A Repair (w/calibration) ........... 130 
SC1-2300A Repair (cal w/in or out data). 145 
$C1-2300A Repair (cal w/in & out data).. 160 
SC2-2300A Cal (1/yr recommended) ...... 31 
SC2-2300A Cal (1/yr w/in our out data)... 46 
SC2-2300A Cal (1/yr w/in & out data) ..... 61 
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$2) 2300A SCANNER 


2383A & 2393A Temperature Logging System 


2393 Temperature Logging System 


Completely configured and tested temperature logging systems 


Capable of running off of 12V dc 


Capable of scanning 20 points, and expandable to 100 points with the 2301A - or 


Extender Chassis 


(2383A only) 
Ten different thermocouple linearizations are 
(2393A only) : 


Scan either manually or automatically with a set interval time 2 uy “ fe : 
. The 2300A Printer with your choice of either RTD or thermocouple capability 
Six different RTD types are switch-selectable. 


Four platinum, one nickel, one copper, 


supported including two DIN standards, 


Two portable, factory-integrated and tested 
temperature logging systems are available. They 
offer a choice of thermocouple or RTD measure- 
ments and a 2030A Printer. Temperature infor- 
mation from up to 10 sources may be logged 
using either of the two systems, or up to 20 by 
ordering one additional scanner option (-003 for 
RTDs or -002 for thermocouples). And each 
system may be expanded to monitor up to 100 
points. Although the component parts may be 
ordered separately and assembled by the user, 
choosing the right combination of instruments, 
options, cables, etc., for your application is 
simplified by purchasing one of the systems. 
There is even a modest price advantage in 
purchasing a factory-tested system. Each offers 
the most accurate temperature logging capabil- 
ity that Fluke manufactures. 

For applications that need mixtures of thermo- 
couples, RTDs, dc voltages, 4 to 20 mA control 
loops, or contact closures, etc., see the 2280B 
Series Data Loggers on page 399. 

The following chart shows the component parts 
of the two systems. 


System Components 


RTDs |Thermocouples 
Included 2383a| 2393a_| 


2180A Thermometer 
2190A Thermometer 
2300A Scanner 
Option -006 
Option -003* 
Option -002* 
2030A Printer 
Y7203 Cable 
Y2024 Power Cord 
*Ten channels per option. One additional option may be 
installed in the 2300A. Up to 3 additional options may 
be plugged into each additional 2301A Scanner 
Extender. Maximum number of channels is 100. 


Specifications 


Please refer to the pages listed above for the 
specifications and performance characteristics 
of the instruments and options comprising each 
system. 


Ordering Information 


Models 

2383A RTD Systems w/2030A Printer 

2393A T/C System w/2030A Printer 

Note: When ordering 2393A state whether for Type 1, 2, 
or 3 thermocouple linearizations.See page 447. 

Note: When using the limits function it should be applied 
at a single channel. " 


The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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2020A (TemPak Series) 


BB 


Both the 2020A and 2030A Printers have 20- 
column thermal print heads for recording meas- 
urement data from a variety of Fluke instru- 
ments. Especially recommended are those in- 
struments packaged in Fluke’s Portable Test 
Instrument (PTI) cases. They will stack and latch 
to a 2020A or 2030A Printer and to one another. 
Connecting cables attach to the rear panels. 

Because the 2300A Scanner is designed to let 
you measure the temperature of numerous points 
with just one Fluke 2180A or 2190A Thermome- 
ter, the 2020A and 2030A Printers are particu- 
larly recommended for temperature scanning 
and logging. Thermometer, scanner, and printer 
are stacked and latched together and used as an 
integrated temperature measuring system. 


2020A with Option -006 


2020A Universal Printer 


The Fluke 2020A is a 20 column thermal printer 
with three interchangeable data interface op- 
tions. Whether you need GPIB/IEEE-488"*, RS- 
232-C, or Fluke’s own Portable Test Instrument 
(PTI) polling interface, the 2020A has the option 
to match. The 2020A operates from either the ac 
power line or a nominal 12-volt dc source. 


Graphic Printing 

The 2020A with and IEEE-488 interface is 
capable of printing a dotted graph of incoming 
data. The data source must send the correct 8-bit 
binary code for trace-on, 0-99 for the dot location, 
line feed, and finally trace-off. Use this feature to 


RS-232 


plot trends and trace profiles in addition to nor- 
mal print out. 


PTI Polling 


The 2020A’s PTI polling interface contains a 
microcomputer with addressing intelligence 
designed to generate the assigned addresses of 
several instruments in the PTI family. Select a 
print mode and the 2020A automatically begins 
polling by sequentially sending addresses one 
through nine until a measurement instrument 
recognizes its address. The 2020A then prints 
both the address and the instrument’s current 
reading. A typical polling system might include 
the 2020A with a 2190A Thermometer and a 
8920A Voltmeter. 


Time Interval Printing 


Fluke offers the 2020A with time interval print- 
ing (Option -006). It allows printing at prese- 
lected time intervals from ten seconds up to eight 
hours. When you use the time interval print 
option and a PTI polling interface, the 2020A will 
automatically label the printer tape with elapsed 
time each time it prints a set of readings. 


Your choice of three field-installable inter- 
face circuit cards. 


Option-002 Option-003 Option-004 


Parallel ASCII 
and 
PTI Polling 


GPIB 
RS-232-C IEEE-488 


25-Pin Female 24-Pin Female 36-Pin male 


Y1707 Y8021 Y7203 

or Y8022 Y7204 
Y1708 or or 

Y8023 Y2036 

Cable Cable 


Inst. & Opt. 
1722A 
1752A 

1953A-15 
2200B-37 
2240C-15 
8500A-05 
8502A-05 
8505A-05 
8506A-05 
8520A 
8840A-05 
8842A-05 
8860A-05 


Inst. & Opt. 
2180A-002 
2190A-002 
2300A-005 
2300A-006 
7220A-521 
7250A-521 
7260A-521 
7261A-521 
8600A-521 
8810A-521 
8920A-521 
8921A-521 
8922A-521 


* The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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Specifications 


Option Specifications 
RS-232-C Interface (-002) 


Input Connector: Standard 25-pin, female 
Signals: Transmitted Data, Clear to Send, Data 
Set Ready, Signal Ground, Received Line Sig- 
nal Detector 

Baud Rates: Switch-selectable for 110, 150, 
300, 600, or 1200 

Character Set: 64 upper case ASCII plus °,f,k, 
m,n,p,Q,S,1,Z 

Buffer Storage: 32 characters 


IEEE-488 Interface (-003) 


Input Connector: Standard 24-pin, female 
Signals: Per IEEE Std 488-1978 

Modes: Listen only or Addressable Listen, 
Switch-selectable 

Repertoire: AH1,L1 

Character Set: 64 upper case ASCII plus °,f,k, 
m,n,p,Q,uU,Z 

Graphic Printing: Dotted trace activated by 
receipt of the following binary-coded decimal 
numbers on incoming data lines: in-trace—16, 
dot location — 0 through 99, line feed—254, out- 
trace—255. 

Buffer Storage: 1 line of data 


PTI Polling Interface (-004) 


Multi-Instrument Scanning: Up to nine Fluke 
measurement instruments with each having an 
internal preset address as follows: Adr 1 — 
2180A, 2190A, 2300A; Adr 2—7250A, 7260A, 
7261A; Adr3—7220 

Input Connector: 36-pin AMP CHAMP, male 
Signals: Data, 8 lines, Address, 4 lines; Address 
Valid; Data Valid; Data Acknowledge; Scan in 
Progress 

Character Set: 64 upper case ASCII plus °,f,k, 
m,n,p,Q,S,H,Z 

Buffer storage: 1 line of data 


Time Interval Print (-006) 


Print Intervals: Choice of 10, 20, 40, or 80 
seconds, 1, 2, 4, 8, 10, 20, 40, or 80 minutes, or 
1, 2, 4 or 8 hours 

Time Annotation: Elapsed time printed with 
each reading (if Option -004 also installed) 
Clock: Internal, crystal-controlled 
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Sample section of printed tape showing two readings 5 
seconds apart. Reading from bottom to top: Elapsed 
time (ET) is 00 hours, 03 minutes, and 00 seconds. 
Address 1 Channel 00 is for the thermometer and 
address 4 is for the voltmeter. 


General Specifications 


Type: Thermal, 20-column 

Characters: 5 x 7 dot matrix 

Print Rate: 3 lines per second maximum 
Spacing: 6 lines per inch (2.4 per cm) 

Paper: 2.5 in (6.3 cm) wide, 240-ft roll (74m) 
Advance: Stepping motor, belt drive 

Remote Operation: Rear input, by external 
contact closure, TTL/DTL compatible 

Safety: IEC 348, Protection Class 1 
Temperature: 0°C to 50°C, operating; -20°C to 
+70°C, non-operating 

Relative Humidity: <95% to 25°C; <75% to 
40°C; <45% to 50°C 

Power: 11 to 15V dc, 90 to 132V ac, or 180 to 
250Vac, switch-selectable, 47 to 440 Hz, 40W 
maximum 

Size: Style D PTI Case—13.1 cm H x 20.5 cm W 
x 32.7 cm L (5.15 in x 8.05 in x 12.85 in ) 
Weight: Approximately 9 Ib with paper 
Included: Instruction manual, power cord, one 
roll of paper 


Ordering Information 


Model January 1989 prices 
2020A) Printers ere ee eee errr: $895 
Each printer requires one interface option and can only 
use one at a time. 


Options ( for 2020A) 


-002 RS-232-C Interface .................0 360 
-003 Interface for IEEE-488 .................. 345 
-004* PTI Polling Interface ................ 360 
-006 Time Interval Print ....................0.. 235 


All options field-installable. Cables not included. 
*Accepts Y7203 or Y7204 


Accessories (Also see page 485) 


Y¥2016 7" Rack Mount Kit PTI Single ..... $95 
Y2017 7" Rack Mount Kit PT! Double .... 95 
Y2021 5.70: DIN Panel Mount Kit PTI... 95 
Y2026B RS232-C Cable Adapter .......... 180 
Y2035 Thermal Paper, 10 rolls .............. 68 
Y2036* PTI Polling Cable ................. 83 
Y7203 2-ft Cable, 36-Pin, PTI ................ 55 
Y7204 5-ft Cable, 36-Pin, PTI ................ 70 
Y8021 1m Cable for IEEE-488 bus. ........ 130 
Y8022 2m Cable for IEEE-488 bus. ........ 145 
Y8023 4m Cable for IEEE-488 bus ........ 155 


*Uses when 2 or 3 PTI instruments are to be simul- 
taneously connected to 2020A via Option -004. Use 
two cables for 4 or 5 instruments. 


Service & Support 


Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 


Comparison of 2020A and 2030A 
Printers 


Measured data 
Computed data 

Data source identification 
Real time 

Elapsed time 
Engineering units 
Header 

Strip chart graph 

Print Cycle 


Front panel trigger 
Remote trigger 

Front panel continuous 
Remote continuous 
Pre-selected intervals 
When limits crossed 
Intervals and crossings 
Computed Data 

mx+b scaling No 
+ difference (delta) No 
+% (% delta) No 
Interfaces 
Fluke PTI 
RS-232-C 
IEEE-488 


Yes 
Yes 
Yes 


Opt-004 Yes 
Opt-002 No 
Opt-003 No 


*Using Option -003 and 1722A Instruments Controller or 
similar computer. 
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2030A Computing Printer 


The 2030A is a 20-column thermal printer with 
computing power. It combines standard printing- 
performance with a multitude of other special 
features. It is capable of mathematically scaling 
data and automatically documenting the printed 
results. It can translate numeric data into a visual 
trace, and it can apply limits and activate alarms. 
The 2030A prints data in any one of seven 
modes—from a single reading to programmed 
printing at periodic intervals. 


1989 Fluke and Philips Catalog 


Seven Print Modes 


Trace: Data graphically plotted between pro- 
grammable limits 

Interval Trace: Graphic trace of data plotted at 
programmed time intervals 

Interval: Prints at programmed intervals 
Interval Limit: Prints at programmed intervals 
and monitors for alarms when not printing 
Single: Prints one reading when pushbutton is 
pushed 


Continuous: Continuously prints up to three 
readings per second 

Remote: Prints continuously when activated (via 
rear panel) 


Time Interval Printing 


Inside the 2030A is a precision crystal measur- 
ing time and allowing you to control when data is 
scanned and /or printed. A 99-hour clock is set 
from the front-panel keyboard; elapsed time starts 
automatically when the power is turned on. The 
2030A automatically annotates the tape with the 
selected time whenever it prints data. 


Multi-instrument Scanning 


The 2030A’s microcomputer contains address- 
ing intelligence designed to generate the as- 
signed addresses of Fluke PTI family instru- 
ments. Select a print mode and the 2030A auto- 
matically begins scanning by sequentially send- 
ing addresses on through nine until a measure- 
ment instrument recognizes its address. The 
2030A then prints both the address and the 
instrument's current reading, and polls the next 
instrument having a higher address. A typical 
printing system might include the 2030A with a 
2190A Thermometer and an 8920A Voltmeter. 
One or more Y2036 PTI Polling Cables are 
needed for connecting more than one instrument 
in parallel to the 2030A. 


Math Power 


Simply enter two 6-digit constants from the 
front panel and the printer can calculate the 
difference (delta) or percent difference (%delta) 
between a preselected reference value and the 
input data. You can also program the 2030A to 
scale the incoming data using the general for- 
mula mx+b. 


Graphic Printing 

Select the range of data you want to analyze 
and the 2030A will plot a dotted graph over a 2 
inch full scale band of tape. Simply program the 
right and left limits of the graph area as if they 
were 0% and 100%. Whether the measurement 
range is “O to 1000” or “500 to 510” the 2030A 
automatically expands or contracts the range to 
fit within the 2 inch scale, and dot by dot plots a 
graph of the data you're recording. 


Alarms 


To control and monitor processes, the 2030A 
gives you the ability to continuously compare the 
reading of a measuring instrument against two 
programmable limits with six-digit resolution. If 
the reading exceeds either the high or the low 
limit, the 2030A prints the reading, the time, and 
activates an alarm output. 

When the 2030A is in its trace mode, the edge 
of the graph also act as alarm set points. 
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Engineering Units 

The 2030A can be programmed to annotate 
data with the engineering units you choose. It 
overrides the basic measuring instrument’s units 
with four alphanumeric symbols. Use this fea- 
ture for math scaling and offset to put converted 
data in the proper units, or to indicate % when 
printing percent or difference (%delta). 


Mode and Function Identification 


Each print mode and special function has a 
distinct label. At the beginning of each print 
cycle, the 2030A automatically prints the appro- 
priate labels so you know just what operations 
are to be performed. In the “interval limit” mode, 
for example, the 2030A prints Hi and Lo followed 
by the values assigned to each limit. 

All labels include real time or elapsed time 
when in use, instrument address, and a 6-digit 
header (HD) to indicate the month, day and year 
or other meaningful documentation. The diver- 
sity of symbols and special diagnostic messages 
add up to data that’s easy to interpret today or 
weeks from now. 


Specifications | . 


Technical Specifications 


Printer Type: Thermal, 20-column 
Characters: 5 x 7 dot matrix 

Character Set: 64 upper case ASCII plus °,f,k, 
m,n,p,Q,S,y,Z 

Print Rate: One line for each linefeed com- 
mand, 3 lines/second max 

Spacing: 6 lines per inch (approximately 2.4 
lines per cm) 

Paper: 2.5 inches wide, 240-foot roll. 

Paper Advance: Stepping motor, belt drive 
Buffer Storage: 1 line of data 

Dacimal Point: Automatically printed in correct 
location 

Print Head Test: Test pattern printed in all col- 
umns if paper advance depressed within 1 sec- 
cond of power turn on 

Print Modes: SINGLE, CONTINUOUS, INTER- 
VAL, INTERVAL LIMIT, TRACE, INTERVAL 
TRACE, and REMOTE (operated by contact 
closure, TTL- or DTL-compatible) 
Programmable Units: Up to four characters 
programmed from front panel. Code set is 64 
upper case ASCII characters plus °,f,k,m,p,Q, 
S$, and z. Overrides incoming units. 


Programmable Parameters: Tlme, Interval, 
Header, A constant, B constant, Hi Lin, Lo Lim, 
Units, Spec Adr. All are programmed from front 
panel. 

Clock: Internal crystal. Will measure time inter- 
vals and either elapsed time or real-time. Reso- 
lution is one second; range is 99 hours, 59 
minutes, and 59 seconds. Four modes: Elapsed 
time only, real-time only, elapsed time and time 
interval, or real-time and time interval. Real-time 
runs continuously and elapsed time is reset at 
the start of each print cycle. 

Alarm: Two 6-digit setpoints, assignable, cor- 
responding to six least significant digits of any 
one measurement instrument. Output is open 
collector, 28V max. Sinks 30 mA max. 
Graphic Printing: Trace is programmed by 
proper selection of A and B constants. Operates 
on one instrument. Graph scale is 2-1/8 inches 
(100 dots) wide. Ten percent scale markers 
printed. Accuracy +2% of graph scale. 

Math: Programmable to do scaling, delta, and % 
delta computations by proper selection of A and 
B constants. Operates on one instrument. Six- 
digit printout, maximum. Accuracy dependent 
on scale selected. 

Compatible Instruments & Options: 2180A- 
002, 2190A-002, 2300A-006, 7220A-521, 7250A- 
521, 7260A-521, 7261A-521, 8920A-521, 8921A- 
521, 8922A-521 

PTI Polling: Prints sequential readings from up 
to nine Fluke measurement instruments with 
each having an internal preset address as fol- 
lows: Adr 1 — 2180A, 2190A, 2300A; Adr 2 — 
7250A, 7260A, 7261A; Adr 3 — 7220A; Adr 4 — 
8920A, 8921A, 8922A; Adr 6 — 2180A, 2190A, 
2300A; Adr 7,8, and 9 — Indirect Addresses. 
When a thermometer accessory is attached to 
the 2180A or 2190A via the thermometer acces- 
sory connector, the combination of thermome- 
ter and accessory acts as one instrument when 
polled. 

Thermometer Interface: Plug compatible with 
2180A/2190A with 21X0A-002 output option 
installed 

Scanner Interface: Plug compatible with 2300A 
Scanner. The 2180A or 2190A Thermometer 
attached to the 2300A Scanner does not require 
a 21X0A-002 output option. 

Interface: Through 36-pin AMP CHAMP, male 
connector. Signals: Data, 8 lines; Address, 4 
lines; Address Valid; Data Valid; Data Acknowl- 
edge; Scan in Progress. 


General Specifications 


Safety: IEC 348 Protective, Class 1 
Temperature: 0°C to +50°C, operating; -20°C to 
+70°C, non-operating 

Relative Humidity: <95%, 0°C to 25°C; <75% to 
40°C; <45% to 50°C 

Power: 11 to 15V dc, 90 to 132V ac, or 180 to 
250V ac, 47 to 440Hz, 40 VA maximum 

Size: PTI style D case — 13.1 cm Hx 20.5cm W 
x 32.7 cm L (5.15 in x 8.05 in x 12.85 in) 
Weight: Approximately 9 lb with paper 
Included: Manual, power cord, one roll of paper 


Ordering Information 


Model 


2030A Printer w/Fluke PTI Interface ..... $1450 


Interconnecting cables not included. Order Y7203 or 
Y7204 


January 1989 prices 


Accessories (Also see page 485) 


Y2016 7" Rack Adapter, Single .............. 95 
Y2017 7" Rack Adapter, Double ............ 95 
Y2021 Panel Mounting Kit ..............::00 95 
Y2035 Thermal Paper, box of 10 rolls.... 68 
Y2036* PTI Polling Cable ................::00 83 
Y7203 2 ft Cable, 36 pin PTI .................. 55 
Y7204 5 ft Cable, 36 pin PTI .................. 70 


* Required when 2 or 3 measurement instruments are 
simultaneously connected to 2030A. Use two cables 
for 4 or 5 instruments. 


Service & Support 


Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 


Extended Warranty 
$C1-2030A Repair (w/calibration) ......... 
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Recorders & Plotters 


The simplest and quickest method of. 
measuring and permanently registering a low | 
frequency signal is with an analog recorder. 

~ Fluke and Philips provide achoice of XY eee 
_ recording (signal vs. signal) and line recording _ 
(signal vs. time) combined in the versatile 
PM 8271 single pen and PM 8272 two pen 
recorders, covering many cca 
“applications. 

In system applications and ‘ah ee copy of © 
digital oscilloscope displays, the PM 8155 
digital plotter excels. With both HPGL and — 

| Philips GL as standard, GPIB/IEEE-488 or 
_ RS-232 interfaces, anda large 32K byte. input : 
buffer, plotting of measured data is both fast o 
ay and. simple. For repeated plot applications, an. 
- automatic feeder is available. a 
For measurement and recording of up to 30 & 
" voltage or temperature inputs, the PM 8238 ° 
Page 458 PM 8238 multipoint recorder offers the combined the 
; . advantages of traditional graphic recording as 
well as numerical recording. With its reliable = 
thermal print system, the PM 8238 is ideal ne 
i long term recording of tests and momoring | 
apes 


Page 462 a PM 8272 


Multipoint Data Bees Sas ageaivayne 458 


Universal Recorders .............. Sone abe : 
DigitalsPen ‘Plotters: aa ae 464 


Page 464 PM 8155 
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IEEE-488 


PMBZIB multipoint date order 


~ Maximum 30 input channels, scanned at 10/s_ 


Graphic or numeric data presentation 
Optional alarm output plug-in cards 


PM 8238 


Interpolation between measuring points for continuous line-plots 


Memory modules for user-program storage 


AX + B scaled measurements 
Maintenance free thermal printing 


The PM 8238 is a 30 channel data recorder of 
the highest quality and reliability and is specifi- 
cally designed to be set and left running for 
extended unattended operation. It offers real 
measurement versatility with features such as 
memory modules, which allow storage of set- 
tings. It can directly record voltage or tempera- 
ture, with a wide choice of sensors in 2-or  4- 
wire configurations. Scanning takes only 100 
ms/channel, for quick alarm detection. Individual 
measurement values are presented on a front- 
panel display: chart output can be numeric for 
clear presentation of values; graphic, for spotting 
trends; or both in combination. 


Dependable Plotting, Durable 
Construction 


The PM 8238 has been designed and con- 
structed to give the highest quality and reliability 
in operation. Very reliable low noise reed relays 
are used for channel switching. The relays are 
tested to three times the normal operating life of 
the instrument. The number of components and 
PCBs is less than in similar instruments and the 
wiring has been reduced, cutting the chance of 
instrument failure; and special attention has been 
given to a rugged, durable construction. Quality 
and reliability is such that a high MTBF has been 
achieved. 


Printing is by a high quality, maintenance free 
thermal print head. The user does not have to 
change pens, replace ribbons, fill ink reservoirs 
or clear inkjets. The head is virtually unaffected 
by dusty environments, ensuring sharp, quality 
plots throughout the life of the instrument. 

To match the quality and reliability, the 
PM 8238 offers high accuracy and has a very 
broad spectrum of functions. 


Systems Use 


This instrument is ideally suited for unattended, 
preprogrammed operation, where the reliability 
is of maximum benefit. With optional 1EC-625/ 
IEEE-488 (GPIB) or V24/RS 232-C interfaces, 
operation in a computer controlled environment 
is possible. These allow various functions such 
as output of measured values to a computer/ 
controller, remote control and set-up, presetting 
and programming and synchronized measure- 
ments. An optional extended TTL-control inter- 
face card provides remote control of some other 
functions such as chart speed, scan start, chan- 
nel changing and printing event markers, all via 
TTL level signals. At any time, a complete survey 
of parameters can be requested. 


Comprehensive Presentation 
Capabilities 

The full scale definition of 1000 dots represents 
a resolution of 1 uV over the 250 mm (10 in.) plot 
width (at 1 mV span). Each channel is stamped 
with its number and the plots are date and time 
stamped if required, allowing easy archiving and 
copying of plots for distribution. Measurement 
speed is such that all 30 channels are scanned 
in 3s; this makes the PM 8238 ideal for real-time 
monitoring and control of many variables; it also 
provides for quick reactions to alarms. Because 
of the high speed, it can also be used for moni- 
toring cause and effect on adjacent channels 
and for most applications, the plotting on such 
channels may be regarded as simultaneous. 
Charts are plotted on standard z-fold 250 mm 
(10 in.) wide thermal paper. 

The AX + B scaling function allows display of 
the appropriate range for the variable: for ex- 
ample when operated with a humidity sensor, 
instead of displaying the mV output, that channel 
can be scaled to read from 0...100%. 

In standby mode, input from the front panel or 
from a controller in a system set-up is directly 
recorded on the chart. Other information re- 
corded on the chart includes chart speed; tem- 
perature at the isothermal input block for cold 
junction compensation; alarm points; functional 
units - V, °C or scaled; and the time of unex- 
pected events such as power interruption. Dot 
density is alterable for each channel if the opera- 
tor wishes one to be highlighted. 


Numeric or Graphic Mode 


Numeric mode directly outputs the values of 
individual measurements, in a 10-column 
tabular form, and this mode can be instantly 
selected at any time while recording. It can also 
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print out automatically, at user defined intervals 
of one minute from 1 to 99, allowing quick over- 
views of actual measurement results. Printouts 
include codes to show fault conditions such as 
out-of-scale, under-scale, thermocouple break 
or alarm conditions met. 

Graphic mode gives optimum interpretation of 
results. It has a switchable interpclation mode 
that fills in dots between the actual measure- 
ment points. This gives continuous line plotting 
for direct detection of trends, peaks and irregu- 
larities. The fast measurement time (100 ms/ 
channel) ensures the user can interpret events 
Virtually in real-time. Comprehensive zero sup- 
pression facilities permit a flexible choice of 
scale positioning, so together with a chart speed 
continuously variable over 60 mm/min to 60 mm/ 
h, optimum use is made of printout area. Multiple 
readings in the same range can be re-scaled for 
immediate comparisons. Direct plots can also be 
automatically made of the difference in meas- 
urements on different channels, speeding up 
comparisons and eliminating the potential for 
calculation error. A numeric print out can be 
selected automatically, while in graphic mode, at 
user defined intervals in steps of 10 minutes. 


Simple Yet Versatile Operation 


No previous knowledge of the instrument, or 
knowledge of software or programming are 
needed to operate this instrument. All tasks such 


as linearization and mixing of variable measure- 
ments on different channels are automatically 
handled by the recorder. PM 8238 can handle 
any combination of voltage or 2- or 4-wire tem- 
perature measurement on the maximum 30 
channels (15 for 4-wire operation). Parameter 
settings are entered directly at the instrument 
keyboard, or from a remote PC or controller via 
one of the systems interfaces. All function keys 
have an LED to indicate activation. Keyboard 
settings are lockable to prevent accidental 
changes. 

Programming is simple, via front panel key- 
strokes and clear error messages are provided. 
The range of possibilities for unattended opera- 
tion is extended by the programming modules 
which can store settings. There is even a “copy 
channel” function for fast repeat programming. 


Voltage Measurements 


Choice of voltage ranges up to a maximum of 
+30 V, with spans of 1 mV to 30V. The zero 
suppression facility allows the span to be located 
as a window over the selected range, and is 
entered by typing in the zero- and full-scale 
values of the window. 


Temperature Measurement 


Pt 100 uses the 4-wire connection, eliminating 
errors due to wire resistance; and the low 
0.77 mA source current prevents self-heating. 


For thermocouples three different forms of 

cold junction compensation are provided: 

* automatic 

* fixed at 0°C, 20°C or 50°C 

* compensation from any other channel, elimi- 
nating the need for long compensation wires if 
the instrument is not near the measurement 
point. 

Cold junction compensation is achieved by a 
built-in isothermal block ensuring <'/4°C differ- 
ence between terminals. The block is in a lock- 
able compartment at the back, to protect it from 
any external effects such as direct heat radiation 
or convection. The difference measurement 
facility also helps eliminate cold junction errors; 
it automatically calculates the difference in read- 
ings beeen two channels, greatly reducing this 
type of inaccuracy (common to two channels). 

Linearization is automatic for the 4 most com- 
mon thermocouples: J-, K-, S- and T-type, with 
options for R-, B-, E-type, Nicrosil/Nisel and Ni- 
Ni. The zero suppression facilities described in 
the voltage measurement section are also avail- 
able for temperature measurement. Error mes- 
sages alert the operator if something goes wrong 
such as a break in thermocouple connection. 


Alarms 


The alarms may initiate one of several re- 
sponses: e.g. increasing line intensity, print only 
on alarm or vary the chart speed. The PM 8328 
unit provides for a maximum of two alarm cards 
to provide several alarm combinations. Slot 1 
provides one minimum alarm and one maxi- 
mum for odd numbered channels; slot 2 the 
same for even numbers. The cards simply plug- 
in and two common contacts for min/max values 
are provided. 


rk 4 
eee 


sh 


ee % 

ae * 
Cees 
E aatt § lage 


the 


8 ie 


hired mae ie 7 


1989 Fluke and Philips Catalog 


459 


Recorders & Plotters 


PM 8238 


Specifications 


Technical Specifications 
Voltage Measurements 


Ranges and Spans: 
Full- and zero- 


Permitted span 
scale limits 


mV 
+30...4300 mV 
50...3000 mV 3000 mV 
+300...+3000 mV 


Accuracy: +0.1% of input value +0.1% of span 
Temp. Coefficient of Accuracy: 0.2% of the 
input value per °C 

Input: 

Input Offset Voltage: <5 pV (= 1.25 mm at span 
of 1 mV) 

Input Offset Voltage Drift: <0.5 nV/°C 

Input Current: <100 pA 

Input Impedance: 10 MQ 

Max. Voltage between any Terminal and Earth: 
42 V,, or 30 V,. 

Possible input Configurations: 2- and 4-terminal 
Common Mode Rejection Ration (CMRR): 
>132 dB for DC 

Series Mode Rejection Ration (SMRR): 
>38 dB for 50 and 60 Hz + 1% 

Measurement Time: 100 ms per channel 


Range 


Thermocouple Measurements 
Thermocouple Types: 

J-type (Fe-Const)' 

L-type (Fe-Const DIN) 

K-type (Chromel-Alumel' + DIN) 
S-type (Pt-Rh 10Pt' + DIN) 

T-type (Cu-Const') 

U-type (Cu-Const DIN) 

' JEC 584-1, IPTS 68 


Ranges and Spans 


ug hes 
-200(-50)...+500 


ai 25...700 ) 500 
250...850 -100(-20)...+705 
30...900 -200(-50)...+700 | 700 
300...1470 | -100(-20)...+1370 | 1370 


Full- and zero- 
scale limits °C 
(see note) 


Range 
750 


Az 


250...1600 0...+1600 
T,U'| — 35...600 -200(-50)...+400 | 0400 


Note: The minimum input temperature above which full 
resolution (100 points) is obtained at the minimum span 
is indicated between brackets. 


n 


Accuracy (excl. Thermocouple): basic accu- 
racy + cold junction contribution +0.1% of span 


Basic Accuracy (over rated temp. range): 


JL. | S00°C. | 40.1%, T,, #0.2°C (£0.55°C, 
T,, <50°C) 
750°C 
K 700°C 
1370°C 


+0.1%, T,+0.3°C (£0.4°C, 
1600°C 


T,, <-20°C) 


+0.05%, T,, +0.35°C (+0.75°C, 
T,, <-50°C) 
+0.1%, T,, +0.7°C (+0.8°C, 
T,, <-20°C) 
O1% 1 £1,3°C 
+0.1%, T,, +0.3°C (+0.6°C, 
T,, <-50°C) 
Cold Junction Contribution: ~ 
junction 
Cold Junction Accuracy: 
Measured Internally (Automatic): +0.45°C 
= 0:02(T|. 23) © 
Measured Externally (in Channel NN): Accu- 
racy of external channel NN 
Fixed (at 0°C, 20°C or 50°C): accuracy of exter- 
nal supplied temperature 
Input Configurations: 2- and 4-terminal 
Max. Voltage between any Terminal and Earth: 
42V,,or 30 V,. 
Measurement Time: 100 ms per channel 


1.2 x cold 


PT 100 Measurements 


Pt 100 Temperature Measurement Current: 
0.7685 mA 

Span: 25...1050°C (span is the difference be- 
tween the selected full-scale value FSV and the 
selected zero-scale value ZSV) 


Full- and Zero-scale Limits: -200...+850°C 
Accuracy (excl. Transducer): +0.10% of 
T,, + 0.25°C + 0.06(T,_,, - 23)°C + 0.1% of span 
Linearization: Acc. to DIN 43760/BS 1904: 1964 
Input Configuration: 4-terminal input 

Max. Voltage between any Terminal and Earth: 
42V,, or 30 V,. 

Measurement Time: 100 ms per channel 


Resistance Measurements 


Transducer Resistance: 0...3.9kQ 
Measuring Current: 0.7685 mA 

Accuracy of the Current: +0.015% 
Temperature Coefficient of Current Source: 
0.005% per °C 

Input Configuration: 4-terminal 

Differential Measurements 

A channel X can be programmed to measure the 
difference relative to another channel Y 


Alarm Relay (in PM 8238 and PM 9895) 


Contact Ratings: 

Switched Power: 10 W max. 

Switched Voltage: 45 V,, or 30 V,, max. 
Maximum Voltage between Contacts and 
Earth: 42 V,,, or 30 V,., (rms) 

Alarm to Contact Closure Time: depends on 
number of measured channels 

Current through Closed Contacts: 2 A, DC or 
AC (rms) max. 

Contact Resistance: 50 mQ 


General Specifications 


Mains Voltage (Factory Set): 220...240 
Vag t 10%; 110...127 V,. + 10% 

Mains Frequency: 50 Hz + 5% (can be set to 
60 Hz) 

Electrical Safety: Acc. to IEC 348 class 1; VDE ~ 
411 class 1 

Dimensions (h x w x d): 284 x 352 x 444 mm 
(incl. feet) 

Weight: Approx. 13 kg. 

Climatic Conditions: Acc. to IEC 359, C1 tested 
acc. to IEC 68 

Rated Temperature Range: operation within 
spec, +5...+50°C; limits of operation, 10..:+50°C 
Humidity: 20...80% RH non-condensing 

Max. Dewpoint Temp: 26°C 

Storage and Transport: Acc. to IEC 359; tem- 
perature -40...+70°C 

Reference Conditions: Acc. to IEC 359; tem- 
perature 23°C + 2°C; humidity 45...75% RH 
Warm-up Time: 30 Minutes 


Resolution: 

Recording in Dot Mode: 0.1% of span 
(1000 points) 

Recording in Numeric Mode: absolute value of 
the measured input with signal printed to four 
digits 

Displayed Value: absolute value of the meas- 
ured input with signal indicated to four digits. 
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Included with the instrument: 

* package of 5 books of folded thermo-sensitive 
paper (20 m each), black imaging 

* 2 fuses 1.6 A-T 

* mains cord 

® paper output tray 

* program module 

* operating manual “PM 8238 Multipoint Data 
Recorder” 

* operating manual “PM 8238 Interfaces to other 
devices” 


KS 8238 Industrialized Configuration 


This multipoint recorder comes in two main- 
frame versions. The PM 8238 is designed for 
|aboratory/bench top environments while the KS 
8238 is designed for more industrial/systems 
environments. Both mainframe versions use the 
same internal hardware and software compo- 
nents. They differ only in packaging. The KS 8238 
comes with all of the hardware necessary to 
panel mount standard. It also has a locking, 
gasketed front panel that covers the entire front 
of the instrument. This makes it more impervious 
to dusty and dirty environments as well as provid- 
ing additional security against operator error. 
The KS 8238 also does not have a main power 
switch to make it easier to slave it off of the 
system power. 


Ordering Information 


Model January 1989 prices 


PM 8238/013 30 Channel Multipoint 
ROCOImehe ttn ee ete $5500 

KS 8238/013 30 Channel Multipoint 
Industrial Configuration Recorder....... 


Accessories 
PM 9141/02 3 Program Modules ........... $175 
PM 9838/20 19 inch Rackmount Unit .... 140 
PM 9890/02 RS 232C/V24 Interface ...... 800 
PM 9891/02 IEC-625 Interface............... 950 
PM 9893/01 Extended Control Interface 350 
PM 9895/02 Alarm Relay Card for 

15" ChAnnelSterccscs cece accra sees 525 
PM 9930A/03 5 books Z fold Paper, 

lengthy ZO Meee ree crete retenet nt eee 90 


Additional Thermocouple Linearization Units 


PM 9897/03 Type R (0...1765C) ............ 450 
PM 9897/13 Type B (250...1820C) ........ 450 
PM 9897/23 Type E (-200...400C) ......... 450 
PM 9897/33 Type E (-100...1000C) ....... 450 
PM 9897/43 NiCrSi/NiSi (0...800C) ........ 450 
PM 9897/53 NiCrSi/NiSi (0...1200C) ...... 450 
PM 9897/63 Ni/Ni, 18% Mo (0...1400C). 450 
Cables 

Y1707 2m Cable for RS 232C................. 125 
Y1705 RS 232C Null Modem Cable....... 1) 
Y8022 2m Cable for IEEE-488 ............... 145 


Service & Support 


Warranty 

One and a half year warranty. (See page 470 
for further information on warranty terms and 
conditions). 
Note: The above configurations meet North American 
requirements. For other power options see page 497. 
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PM 8271 & PM 8272 
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IEEE-488 


The PM 8271 single pen and the PM 8272 dual 
pen recorders offer precision XY and line record- 
ing in the same instrument, with many functions 
built-in for both modes. Now you can have top 
quality XY and Xt recording without having to 
specify two instruments. They can be used with 
sheet paper up to ISO A3 (297 x 216 mm)/ANSI 
B (11x 17in.) size, or with Z-fold paper for charts 
or multiple X-Y recordings. 

Most XY recorders hold the paper stationary on 
a flatbed writing surface, and then move the pen 
in X and Y axis. The PM 8271/72, however, 
moves the paper in one axis, and the pen is then 
moved in a perpendicular axis. The result is 
superior versatility for both XY and Xt recording. 

The PM 8271/72 range of standard functions 
includes automatic paper edge detection and 
sheet positioning for A3, A4, A and B size paper 
for simplified X-Y recording. When Z-fold paper 
is used, these recorders offer a large flat-bed 
area for convenient note-taking. Throughput is 
very high as there is no need to wait for electro- 
static chart holds to release (as on standard 
flatbed XY recorders). Other problems related to 
electrostatic chart holds such as paper bubbling 
and susceptibility to dust are also eliminated. 


PM 8272 


X-Y Recording 


For recording one measurement parameter 
versus a second (generally not time), the 
PM 8171 provides a reliable, accurate paper 
transport, high sensitivity input, timebase and 
remote control interface. 

The PM 8272 expands on this performance, 
with dual pan performance to record two para- 
meters versus a third. 


Line Recording 


As line recorders, for recording one or two 
parameters versus time, the PM 8271/72 have 
high input sensitivity and exceptional long-term 
stability, making them ideal for product endur- 
ance tests requiring consistent, precision re- 
cording over extended periods. 

They have a unique auto zero-suppression 
mode, which ensures fast connection to un- 
known signals by automatically setting a cali- 
brated offset. This facility will read just the zero- 
suppression if the measured signal moves off- 
scale. With this feature it is possible to make 


unattended high resolution measurements with- 
out the risk of losing important information through 
off-scale pen movements. 

The PM 8271/72 have low-cost temperature in- 
puts covering PT100, J-type and K-type thermo- 
couples. These simply plug into the rear panel of 
the recorder, and provide full linearization and 
cold junction compensation. 

Optional accessories such as event markers 
and rack mounts, plus wide-range mains and DC 
power supplies further increase the versatility of 
these instruments. 


Keyboard Operation 


A keyboard with full LCD indication for each 
channel setting has replaced the conventional 
rotary switches, making all recording functions 
instantly accessible. To ensure that important 
tests cannot be disturbed by unauthorized per- 
sonnel, a keyboard disable function can be used 
to prevent keyboard access. 


Enhanced Recording Features 


The PM 8271/72 feature a variety of improved 
performance features. A diagonal speed of more 
than 130 cm/s for sheets in the X-Y mode en- 
sures accurate tracking of incoming signals. 

Recording versatility is enhanced through a 
selection of 25 measurement ranges for both the 
X (chart) and Y (pen) channels. These range 
from 40 uV/cm to 2V/cm, equating to full scale 
inputs from 1 mV to 50V. This large range often 
eliminates the need to use uncalibrated meas- 
urements for signals just above the range limits. 

For the chart channel, user-programmable chart 
speeds or time-base settings allow custom set- 
tings to meet the needs of specific applications. 
Chart speeds can be set as required in the 
ranges 30 to 1200 mm/min. and 10 to 1200 mm/h. 

Where measurement signals with DC offset 
are to be recorded, PM 8271/72 have 7 cali- 
brated zero-suppression levels covering signal 
offsets of up to 500%. With this high perform- 
ance level, special care has been taken to avoid 
measurement errors caused by noise and spuri- 
ous signals, resulting in a CMRR of 150 dB for 
these recorders. 


Bench, Rack or Field Operation 


The PM 8271/72 will operate on a wide-range 
of power supplies. The high efficiency switched- 
mode power supply can be used on power volt- 
ages of 115V or 230V (+/-15%) without switch- 
ing. A separate 24 VDC input is also provided as 
standard for convenient field operation. 

The recorders are compact, making them ideal 
for bench use, while the optional slide-in rack- 
mount allows them to be built quickly and easily 
into larger measuring systems housed in 19-inch 
rack units. 
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Logic, RS 232 or GPIB Interfaces 


The PM 8271/72 have a standard logic-level 
external control input for system measurements 
which allows basic functions like penlift, ser- 
vokill, dipmarking and chart speed to be con- 
trolled. Alternatively, bus-controlled operation, 
via the RS 232/V24 and GPIB interfaces, enable 
functions like range and zero-suppression to be 
controlled. This makes these recorders suitable 
for integration into complete system measuring 
applications. 


Advanced Mechanics and 
Materials 


The use of high-density, engineering-grade 
polycarbonate casings provides outstanding 
mechanical properties in terms of rigidity, dimen- 
sional stability and durability, as well as giving an 
attractive appearance. A special injection mold- 
ing technique results in extremely fine mechani- 
cal tolerance, so that each part fits exactly. 

This construction technique ensures a high 
degree of functional integrity, as well as consis- 
tent high quality in manufacture through elimina- 
tion of traditional assembly procedures involving 
numerous individual components. 


MTBF of over 20,000 Hours 


These two recorders use the latest, thoroughly 
proven technologies in both electronics and 
mechanical construction, ensuring an outstand- 
ing specification and full conformity with all 
_ applicable safety regulations. 

The 8271/72 are manufactured in Philips’ new 
instrument factory, using high quality compo- 
nents and advanced manufacturing processes 
(NEN 2646 approved). Application of stringent 
quality-assurance standards is an essential and 
integral part of the overall manufacturing proc- 
ess. With this advanced technology in design 
and manufacture, ithas been possible to achieve 
an MTBF figure of more than 20,000 hours for 
these recorders. 


Specifications 


Technical Specifications 


Types: PM 8271 single pen and 8272 dual pen 
Modes: XY and Xt (line) recording 


Media Sizes 


For XY Modes: For XY or line modes Z-fold 
sprocket paper, 20m long (PM 9920 types) 
ISO A4: 210 mm x 297 mm (8.27 in x 11.68 in) 
ISO A3: 297 mm x 420 mm (11.69 in x 16.54 in) 
ANSI A: 279 mm x 216 mm (11 in x 8.5 in) 
ANSI B: 432 mm x 279 mm (17 in x 11 in) 


Maximum Writing Area (XY mode): 250 mm x 
380 mm (9.84 in x 15 in) 

Variable Sensitivity Adjustment: By potenti- 
ometer from calibrated span (0.5 to 1.0 times 
span) 

Accuracy: <0.25% fsd 

Dead Band: <0.2% fsd 

Linearity: 0.1% fsd 

Calibrated Zero Suppression: 0%, 50%, 100%, 
150%, 200%, 300%, 400%, 500% of range 
Variable Zero Suppression, for both Chart 
and Pen Channels: By potentiometer from -5% 
to +105% of range 

Input Impedance: 1 MQ 

Input Type: Floating 

DC CMRR for Chart and Pen Channels: >150 
dB 

AC CMRR (<100 kHz): >130 dB 

AC CMMR (50/60 Hz): >56 dB 

Maximum Input Voltage: 30 VDC: range <500 
mV fsd; 42 VDC: range >500 mV fsd 
Timebase/Chart Speeds: 14 fixed speeds of 
10, 20, 30, 60, 120, 300, 600 and 1200 mm/h; 
and 30, 60, 120, 300, 600 and 1200 mm/min. 
plus 10 user definable speeds 

Power: AC: 115 or 230V 15%, 50 to 60 Hz (no 
switching required) 

Dimensions: 132 mm H x 444 mm L x 345 mm 
W (5.2 in H x 17.4 in L x 13.5 in W) 

Weight: 5 kg (11 Ib) 

Safety Approvals: IEC 348 class 1 
Environment Approvals: IEC 359 class 1 (C1, 
M1, S2) 

Operating Conditions: +5 to 40°C, 20 to 80% 
RH 


Storage Conditions: -40 to +70°C, 5 to 95% RH 
EMI: VDE 0871 B, VFG 1046 
Warm-Up Time: <30 minutes 


Chart/Y Channel 


Calibrated Input Sensitivity: 25 calibrated 
ranges from 40 pV/cm to 2 V/cm in a 1:2:4:5:8: 
sequence 

Writing Speed: Sheet paper 90 cm/s; Z-fold 
30 cm/s 

Step Response Time: Sheet paper 0.9s; Z-fold 
0.28s (over 250 mm) 


Pen/X Channel 


Calibrated Input Sensitivity: 25 calibrated 
ranges from 40 pV/cm to 2 V/cm in a 1:2:4:5:8 
sequence (Equivalent to 1 mV to 50V fsd) 
Writing Speed: 100 cm/s 

Step Response Time: 0.25s 

Penlift: Front panel or remote control 
Supplied with the Instrument: Two pens per 
channel, 50 sheets A3 paper, one packet Z-fold 
paper, fuses, operating manual, cleaning brush, 
potentiometer oil, screwdriver, sheet paper guide, 
dust cover, AC power cable, DC power cable, 
remote control DIN connectors. 


PM 8271 & PM 8272 


Ordering Information 


Models January 1989 prices 


PM 8271/01 Single Pen XY/Line 
RECONU ON creo ctncce sree es $1850 

PM 8272/01 Dual Pen XY/Line 
RECOndG itetstenecten ee ere ee 


Accessories 


PM 9870/10* Left Hand Event Marker 
(only available as factory-fitted 
OPtlOM) eter ete eee eee 

PM 9870/20 19-inch Rackmount 
Kite Eeuinich hee cesses te coer ee 

PM 9870/30 Sliding Rackmount 
AL iecsboucthoateccokehcs Benenden one oortncks 

PM 9870/40 Dust Cover (not for 
use with PM 9870/30) ............:cceeees 

PM 9191/02* GPIB Interface .................. 

PM 9190/01* RS 232 Interface .............. 

PM:98 77/01 PttOO UNI, 2-0. comes 

PM 9877K/2 K Type Thermocouple 


Ones steca phn ee eae ENR et RE OR 200 
PM 9877J/2 J Type Thermocouple 
UF GT iA hes ryt eS < teers Bee ae ARE as 200 


* Must be factory installed. Please state these options 
clearly when ordering. 


Consumables 
PM 9856/05 10 Blue Pens for PM 
S27 2xlowen chanel!) Merccnec: een eereer 50 
PM 9857/05 10 Red Pens for PM 8271 
or PM 8272 (lower channel) ............... 50 
PM 9857B/05 10 Blue Pens for PM 8271 
or PM 8272 (upper channel) ............... 50 
PM 9920/00 0 - 10 mm Linear ScaleZ-fold 
Paper with 10 mm grid (20m) ............. 35 
PM 9920/01 100 - 0 Linear Scale Z-fold 
Paper with 20 mm grid (20m) ............. 35 
PM 9920/05 0 -10 mm Linear Scale Z-fold 
Paper with 20 mm grid (20m) ............. SS 
PM 9953/53 Pack of 250 Sheets ANSI B 
Pape ne eeecies Stet teesticn coer 35 
PM 9953/54 Pack of 500 Sheets ANSI A 
RAD ie. cere eectact sae. ceeeeeere Sa tapeees eames 6) 


Use of stated paper and pens is recommended for 
optimum drawing quality. Pen life: if kept covered when 
not in use, pens will draw lines approximately 1500m 
long. 


Service & Support 


Warranty 

One-year product warranty. See Page 470 
for further information on warranty terms and 
conditions. 
Note: The above configurations meet North American 
power requirements. for other power options, see 
page 491. 
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PM 8155 Digital Pen Plotter 


The PM 8155 multicolor plotter meets your 
hard copy graphics needs with an outstanding 
combination of performance, versatility and ease- 
of-use. Compatible with a wide variety of Fluke 
and Philips instruments, it provides a strong 
complementto your test systems-as well as sup- 
porting your computer-generated graphics 
needs. 


Fast, Precise Performance 


This multi-purpose plotter produces easy-to- 
read graphics in up to 8 colors (all automatically 
selected) on a variety of media including both 
paper and transparency, in 11 x 17 inch (ISO A3) 
and 8-1/2 x 11 inch (ISO A4) sizes. 

Resolution of 0.05mm, with reproduceability of 
0.1 mm (0.3 mm with pen change) ensures pre- 
cise, clean graphics. The maximum plot speed 
of 50 cm/s, regardless of pen direction, provides 
timely results. Plot speed is also fully program- 
mable in 1 cm/s increments to further ensure 
superior trace quality. 
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PM 8155 


Expanded Buffer for Improved 
Efficiency 


With a full 32k Byke input buffer, the PM 8155 
ensures user-efficiency by being able to accept 
a large volume of input data. This frees the 
source instrument (oscilloscope, etc.) or com- 
puter from which it is plotting to move on to the 
next task while the plotter is at work. 


Convenient Auto-Sheet Feeder 


Efficiency of use is further enhanced by the 
optional sheet feeder. Accommodating 8-1/2 x 
11 inch (alternately ISO A4) sized sheets, the 
feeder includes a paper cassette and an output 
stacking tray. Both can easily be added to the 
plotter with nc need for adjustment or modifica- 
tion, making the PM 8155 ideal for unattended 
production of large series of multiple plots. 


Versatile Graphics Language and 
Interface Options 

Built-in intelligence/firmware provides compati- 
bility with both HP Graphics Language (HP- 
GL™) and Philips-Graphics Language, with 
simple rear panel selection. Further, both GPIB/ 
IEEE-488* and RS-232C models are available, 
assuring compatibility with a wide variety of ap- 
plication needs. 

The versatile PM 8155 can also be used as a 
straight-forward printer, printing out all data as 
received, including control characters and de- 
limiters. This allows incoming data to be ana- 
lyzed, providing information about the computer 
or instrument/plotter combination. 


Added Fluke & Philips Compatibility 


The PM 8155 is ideal as an output device for a 
variety of other Fluke and Philips instruments. 
Interface it directly to the PM 3350 or PM 3320A 
digital storage oscilloscopes, for example, with 
the need for a controller, to provide high resolu- 
tion, hard copy documentation of both the signal 
and the scale factors displayed on the CRT. Add 
the Auto-Sheet feeder, and the DSO’s Auto-Plot 
feature lets you document long series of single- 
shot events-unattended. 


Specifications 


Media Sizes: ANSI-A: 8 1/2 x 11 in; ISO A4 (210 
x 297 mm). ANSI-B: 11 x 17 in; |ISO A3 (297 x 410 
mm) 

Maximum Plotting Area: 11.3 x 16 1 in (297 x 
410 mm) 

Paper Hold: Electrostatic 

Pens: 8 (or 7 + digitizing reticle); [7 (or 6 + 
digitizing reticle) when paper feed used] 

Pen Type: Fibertip, transparent, permanent, liq- 
uid ink drafting 

Media: Paper, transparency 

Resolution (min. addressable step size): 0.05 
mm; 0.025 mm internally 

Reproduceability: 0.1 mm; 0.3 mm (after pen 
change) 

Pen Velocity (max axial): 50 cm/s, program- 
mable from 1-50 c/ms, in 1 cm/s steps 

Pen Acceleration: Max 0.3g with pen down 
Interfaces: |EEE-488; implemented functions 
SH1, AH1, T6, L3, SR1, RLO, PP1, DC 1, DTO, 
CO, E1. RS-232C; Terminal wiring, full duplex, 
protective ground, baud rates 300-9600 

Input Buffer: 32k Byte 

HP-GL Character Fonts: US ASCII, French, 
German, Swedish, Norwegian, English, Italian, 
Spanish, Portuguese, Katakana. Additional user- 
defined characters 

HP-GL Compatibility: PM 8153, HP 7475 
Philips GL Character Fonts : US ASCII, French, 
German,Spanish, Swedish ; 

Philips GL Printing Styles: Matrix, Simplex, 
Mulitiplex 


* The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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Philips GL Compatitibilty: PM 8151, PM 8153, 
PM 8154, 297 mm sizes, capacity 100 sheets, 
comprising paper cassette and stacking tray 
Automatic Paper Transport: Optional sheet 
feeders for 8-'/2 x 11 in or 210 x 297 mm sizes, 
capacity 100 sheets, comprising paper cassette 
and stacking tray 

Power Supply: 115 or 230V +15%, 50-60Hz 
Temperature Range: 5 to 40°C (operating); 
-27 to 70°C (storage) 

Size: 170 H x 555 W x 483 D mm 

Weight: 11.2 kg net, (30.02 Ibs); 13.5 kg 
(39.19 lbs) with paper feed unit 

Included: User Manual, Protective Cover, Fi- 
bertip Pens (red, blue green, black) 2 each, 
Digitizing Reticle, Pad of 11 x 17 in (287 x 410) 
mm) paper (50 sheets), Fuses, Power Cord, Soft 
Plastic Dust Cover 

Power Comsumption: 45 VA 


Ordering Information 


Models January 1989 prices 
PM 8155B/13 Plotter 
w/IEEE-488 Interface ................00008 $1750 


PM 8155S/13 Plotter 
W/RS-232C Interface ............cceeeeeeeeeeee 


Options 
PM 9855/01 Sheet Feeder, 210 x 297mm 


(ISO-A4) Paper Format ...................24- 500 
PM 9855/51 Sheet Feeder, 8-'/2 x 11 in 
(ANSI-A) Paper Format ..........-..:::0 500 


PM 8155 


Accessories 
PM9955/01 Set of 2 x 4 fibertip pens; 


red blue, black, green... eeeeeeeee $45 
PM 9955/05 Set of 2 x 4 fibertip pens; 

purple, yellow, violet, brown................- 45 
PM 9876S/901 Set of 10 overhead pens, 

BACOIONS aaene sek, ats er aiontae Meagecntent 70 
PM 9953/53 Pack of 11 x 17 in 

(ANSI-B) Paper, (250 sheets) ............ 35 
PM 9953/54 Pack of 8-'/2 x 11 in 

(ANSI-A) Paper, (500 sheets) ............. 35 
PM 9953/03 Pack of 287 x 410mm 

(ISO-A3) Paper (250 sheets) ...........:. on req 
PM 9953/04 Pack of 210 x 297mm 

(ISO-A4) Paper (250 sheets) .............. on req 
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Customer Support Services 


As our customers demand new and more 
complete test and measurement solutions, 
Fluke and Philips are becoming more than a > 
manufacturer of affordable, efficient products. 
We are dedicated to providing the best . 
services possible to support our products in 
your specific application. To protect your - 
product investment, Fluke and Philips Techni- 
cal Service Centers are located worldwide to 
support you with parts, repair and calibration 
services. 

To ensure you realize maximum eroducny 
in your specific application, Fluke and Philips - 
also offer applications and maintenance — 
training, software and systems integration 

- services, and product application consulting. — 

Extend the quality of your instruments with 
our Customer Support Services. You can 
expect responsive service and support | that's 
right for your spea needs. ue 


-Customer Support Repair, calibration and system integration 


Training 


Worldwide Technical Centers ccc 468 


Calibration & Repair cccccccccccsccsssssssssseseee 469 
System: lntegrationisicseakis igus. . 474 | 
Customer irainin@ie ee 476 
Educational Support Programs ...... BS emaeet 481 
Metrology Services vine Snack eee 482 
Tectinical Support Literature ................... 483 


0 Education 
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Customer Support Services 


World-wide Technical Service Centers 


Technical Center 
: and 
@ Fremont © Denver _ National System Integration 

Group 


@ Dallas 


See page 493 for listing. 


Corporate Headquarters 


Fluke 

John Fluke Mfg. Co., Inc. 
Customer Support Services 
P.O. Box C9090, M/S 239D 
Everett, WA. 98206 

USA 

Tel: (206) 356-6310 

Telex: 152-662 FLUKE EVT 


Philips 

Philips International B.V. 
Test & Measurement 
Building TQ III-4 

5600 MD Eindhoven 
The Netherlands 

Tel: 31 (40) 782300 
Telex: phtc nl 


i) 
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NEW Full Coverage 
Service Agreement 
* OEM 


Extended Warranty 


Blanket Purchase 
Order 


Standard Price 
Service 
- Emergency 48 Hour 


Labor & Materials 


Service Offerings 


Performance 


Advantages Verification 


Discount per 
instrument mix, 
dollar volume and 
length of contract 


10% Discount plus 
significant savings over 
standard prices 

(all CRT’s are included) 


10% Discount 
(standard prices) 


Savings over Labor & 
Materials Costs 
- Special Service 


Out of production/ 


modified instruments 


_ Value-added Services 


Service Methods 
Fluke Technical Center 


Pick-up & Delivery (selected areas) 


On-Site 


°® Indicates availability of service option 

*On selected instruments 

Special discount promotions throughout the year. 
Discounts cannot be combined with other discounts. 


Costs 

° 90 Day “Full Instrument” 
Warranty, including CRT No Charge 
(Storage CRT’s included 
only if replaced) 


* Service Reports No Charge 
* Calibration Certification 
& Instrument Labels No Charge 


Options 


* Automatic Upgrades Call Technical 


Center 
* In and Out Calibration $15 to $75 depend- 
Reports ing on instrument 
type 


®MIL-STD 45662 4 
Calibrations 


Self-Maintenance 


® Service Parts 
® Modular Exchange Program (MEC) 
® Recommended Spare Parts Kits (RSPK) 
° Upgrade/Service Kits 
* Operator and Service Manuals 
° Provisioning 
® Microfiche Program Includes: 
- Product Change Notices 
- Parts 
= RSPK 
- MEC 
- Manual Index 
- Technical Bulletins/Troubleshooting 
Information 


Calibration & Repair 


Option 4 
Full Service: 
Calibration & 

Complete Repair 


Metrology Services 


* State-of-the-art, primary standards lab 

° NIST (NBS) traceability 

° Cost-effective, convenient service programs: 
- Traceability Maintenance Programs 
- Standards Calibration Services 
- Support for “1990 Electrical Unit Change” 
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Calibrat 


Variety of services to meet each 
customer's needs 

90-day warranty of complete unit 

Installation of product improvements 

Full NIST (NBS) traceable calibration 
and/or alignment 

Documented quality assurance program 

Compliance with MIL-STD-45662 and 
nuclear industry standards 

Special calibration data available 

Pick up and delivery services 


Each Fluke Technical Center is equipped with 
the necessary instruments, standards, proce- 
dures, and personnel to maintain Fluke and 
Philips products at peak performance. The pro- 
cedures and documentation comply with MIL- 
STD-45662 and Nuclear Regulatory Commis- 
sion requirements, assuring accuracy traceable 
to the National Institute of Science & Technology 
(National Bureau of Standards). Proper use of 
measurement standards is carefully and con- 
tinually monitored through acorporate Controlled 
Audit Program. 

Fluke’s Customer Support Services is dedi- 
cated to a single goal — providing the best 
possible service for both our products and our 


customers. To achieve this goal, we have ex- 
panded our range of repair and calibration serv- 
ices to provide more solutions and flexibility for 
our customers. 

Every service is designed to meet a different 
level of product support, whether it’s a single 
unscheduled repair or a five-year Service Agree- 
ment that meets MIL-STD-45662. 


Service Warranty 


Fluke warrants products it services and parts it 
sells to be free from defects in material and 
workmanship for the period given below: 

(1) product repaired under Standard Price Pro- 
gram for 90 days from shipment of repaired 
product. 

(2) product repaired under Extended Warranty 
Plan for the period of the extended warranty. 

(3) product repaired under Labor and Materials 
Services for 90 days from installation, re- 
placement parts installed under OnSite Repair 


Program for 90 days, and labor under On- — 


Site Program for 14 days. 
(4) service parts for 90 days from date of ship- 
ment. 

This warranty applies if you are the original 
purchaser. It does not apply to fuses, disposable 
batteries, or any product or part which has been 
misused, altered or damaged by accident or 
abnormal conditions of operation. 

For warranty service, contact your nearest 
Fluke Technical Center for shipping instructions. 
lf the product is returned to the Technical Center, 
it should be shipped freight prepaid. 

Fluke will, at its option, repair your product or 


provide a module exchange free of charge. 
However, if Fluke determines that the failure was 
caused by misuse, alteration, accident or abnor- 
mal conditions of operation, you will be billed for 
the repair. After repair, we will return the product, 
freight prepaid. 

THE WARRANTY STATED ABOVE IS YOUR 
SOLE AND EXCLUSIVE WARRANTY AND IS 
IN LIEU OF ALL OTHER WARRANTIES, EX- 
PRESS OR IMPLIED, INCLUDING BUT NOT 
LIMITED TO ANY IMPLIED WARRANTY OR 
MERCHANTABILITY OR FITNESS FOR ANY 
PARTICULAR PURPOSE. FLUKE SHALL NOT 
BE LIABLE FOR ANY SPECIAL, INDIRECT, 
INCIDENTAL OR CONSEQUENTIAL DAM- 
AGES, WHETHER IN CONTRACT, TORT OR 
OTHERWISE. 


NEW Full Coverage Service 
Agreements 


* Comprehensive coverage for Fluke, Philips 
and for mixed instrument types 

* Flexible Service Agreements that meet your 
total installed test and measurement instru- 
ment needs 

* Most cost-effective service 

* Large volume and multi-year discounts 

* Handle all your service needs with one simple 
plan 

The traditional high quality service you expect 
on your Fluke and Philips instrumentation is now 
available on your other test and measurement 
equipment. Call us to tailor a Full Coverage 
Service Agreement for your workload and re- 
duce your costs, with Fluke quality! 

You can reduce your costs substantially with 
Service Agreements. But you'll save more than 
money — you'll also save paperwork and ad- 
ministration time. An Agreement is based on the 
total cost of your yearly services. 

It’s as easy as this. Contact your local Fluke 
Sales Representative or your nearest Technical 
Center Manager and discuss your product mix 
and yearly requirements. We will develop a 
quotation for a Service Agreement for your re- 
view and consideration. We can even customize 
a plan that precisely fits your needs. 

The dollar volume can include any mix of 
products on any service plan. You cannot, how- 
ever, combine Extended Warranty discounts with 
Service Agreement discounts. 

The manager of your nearest Technical Center 
will determine the mix of Fluke services that 
gives you the greatest discount. Call today and 
learn exactly how much you can save this year. 


O.E.M. Services 


lf you are an O.E.M. customer for Fluke and 
Philips products, we also have repair and cali- 
bration services to meet your needs. Because 
your business needs require special support, we 
suggest you contact your local Fluke Sales 
Representative. Once we know your needs, we 
can tailor a service plan that supports your busi- 
ness. 
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Extended Warranty Service 


° Fixed maintenance cost so you can budget 
accurately each year 
° Prioritized service 
* Shorter repair cycle 
° Reduced parts inventory 
* Lower maintenance training costs 
® Less demand on your technical personnel and 
resources 
* All parts are covered, including CRTs 
Fluke and Philips’ Extended Warranty Plan 
provides your equipment the ultimate protection 
at one economical price. Comprehensive agree- 
ments provide routine calibration at regular in- 
tervals or repair service as needed. Or, you can 
- combine these options for full service coverage. 


NEW Extended Warranty Performance 
Verification Plan 

This planis the same as Calibration except that 
only those specific values found to be beyond 
70% of their rated accuracy specification will be 
adjusted. We verify your instrument according to 
detailed performance procedures. The instru- 
ment will be given a verification label and you will 
be notified of any out of tolerance conditions for 
traceability. This plan saves you money over 
calibration, plus gives you faster turnaround 
time. This is available on-site as well. 


Extended Warranty Calibration Plan 


Trust the scheduled calibration of your Fluke 
instruments to the world’s leading manufacturer 
of calibration instrumentation and standards. 
Under this plan, we'll calibrate your instruments 
at the Fluke and Philips recommended intervals. 
In accordance with our extensive calibration 
procedures. You'll automatically receive a 30- 
day advance notice that your instrument is due 
for calibration. If your instrument’s application 
requires a different calibration interval than nor- 
mally recommended, we can tailor a plan to 
meet your needs. Either way, you can expect 
priority service and turnaround. 

We'll return the instrument with a Certificate of 
Calibration for your records. Should you need 
more documentation to meet MIL-Standards we 


can easily include detailed Calibration Reports 
as part of this plan for a nominal charge. 


Extended Warranty Complete Repair 
Plan 


This plan is an extension to your product's 
warranty. Whenever your product needs repair 
service, simply send it to the nearest Fluke and 
Philips Technical Center. There, it is repaired, 
recalibrated, and performance tested — with 
priority scheduling. All parts and labor are in- 
cluded in the price of this service, even parts that 
are normally excluded from the Standard Price 
Service plan. So there won't be any surprises, 
even return surface freight costs are included. 
As you might expect, a Fluke Service Report and 
Certificate of Calibration is enclosed with each 
repaired instrument. Contact the nearest Fluke 
and Philips Technical Center for complete terms 
of the extended warranty. 


Extended Warranty Full Service Plan 


If you need both scheduled calibration and 
periodic repair service, there is no better mainte- 
nance program for your Fluke and Philips equip- 
ment than our full service plan. We’ve combined 
all the features of the Extended Warranty Cali- 
bration and Extended Warranty Complete Re- 
pair into one full service plan at a discount. You 
pay a reasonable fee for each instrument, elimi- 
nating most additional service expenses. 


Plan Ahead and Save 

We offer a 10% discount on the listed price of 
all extended warranty plans when you purchase 
the agreement at the time of instrument pur- 
chase. Even if you purchase this service prior to 
the expiration of the product warranty, we'll dis- 
count your plan by 10%. 

You can also reduce your maintenance ex- 
penses with a Service Agreement. This agree- 
ment is based on the total dollar amount of your 
Extended Warranty or other service plans. 


Pre-plan inspections 

Sometimes an instrument inspection is re- 
quired before we can offer an Extended War- 
ranty plan. This usually occurs when an 
instrument's warranty has expired. An inspec- 
tion at a Fluke Technical Center is free or youcan 
pay a minimal fee for an inspection at your site. 
If the condition of your instrument precludes 
coverage, we'll provide a Labor and Materials 
Service quote for the repairs necessary to qual- 
ify your instrument. 


Blanket Purchase Order 


® Reduced paper work 
* Less administrative time 
® Discounts 

Open a purchase order with Fluke, thus mak- 
ing your calibration and repair work easy, but still 
on a per-incident basis and we will give you a 
10% discount off the standard price. 


Standard Price Service 
* One-time repair or calibration at a fixed price 


Calibration & Repair 


° Added support for your own maintenance pro- 
gram 

° Take advantage of Fluke and Philips’ expertise 
and resources on an as-needed basis 

These cost-effective services can be used to 
repair or calibrate your Fluke and Philips equip- 
ment on a one-time basis. For customers who 
routinely service their own instruments, this 
service offers an easy way to smooth out your 
peak workloads. For others, it’s an easy and 
economical way to take advantage of Fluke’s 
extensive service. 

The Standard Price Service Program estab- 
lishes a fixed charge for calibration and/or repair 
for each type of instrument. The price for calibra- 
tion and/or repair includes labor and most mate- 
rial required. Exception parts are noted in the 
price list. 

These standard prices, which are based on 
historical averages for time and material, help 
you determine service costs in advance and 
avoid the potentially critical delay of quotation 
approval procedures. Naturally, some units may 
have to be excluded from the program because 
of age or abuse. In such cases you will be 
advised and, if you approve, charged on the 
basis of the actual labor and parts required. 


NEW Standard Price Performance 
Verification 

Same as the Extended Warranty Performance 
Verification, but for one time, non-agreement 
service, based on a fixed, budgetable price. 


Standard Price Calibration 


Routine calibration ensures your product is 
performing to published specification. Every in- 
strumentcalibration follows the procedures speci- 
fied in our maintenance manuals. Instruments 
are then returned with a Fluke Certificate of 
Calibration, your proof of traceability to the Na- 
tional Bureau of Standards. In addition, we also 
include calibration labels to indicate the date of 
calibration and the date of next calibration, as 
well as tamper-proof seals to protect the integrity 
of the calibration performed. 


Standard Price Full Service 


This is a cost-effective way to service your 
Fluke and Philips product on a one-time basis. 
Using the industry’s finest test equipment, our 
factory-trained technicians will test all functions 
and ranges while making the required repairs. 
We replace any defective parts with Fluke and 
Philips specified and tested parts to ensure the 
repaired instrument performs to manufacturer's 
published specifications. 

During repair, we will also install product 
changes that enhance the instrument perform- 
ance and reliability. Then, it is calibrated in the 
same mannner as in the Standard Price Opti- 
mized Calibration service, complete with the 
same certification, labels and seals. Each unit is 
completely performance tested and returned 
with a service report. 
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Customer Support Services 


Calibration & Repair 


Warranty 


Standard Price repairs carry a complete instru- 
ment warranty for 90 days. This warranty covers 
the entire instrument, not just the portion that 
was repaired. (Storage CRTs are excluded un- 
less replaced during the repair. All CRTs over 7 
years old are also excluded.) This is the best 
warranty in the industry. 

A Fluke Calibration Warranty guarantees your 
instrument's calibration for 90 days after it’s 
returned to you. Even if the product fails, you pay 
only the repair charge and recalibration is pro- 
vided at no charge. 


NEW Emergency 48-Hour Service 


When an instrument fails and downtime is 
costing you hundreds of thousands of dollars, 
use Our emergency 48-hour service. From the 
time your instrument arrives at a Fluke Technical 
Center to the moment we ship it back to you, it 
receives first-priority access to parts, labor and 
equipment in the service lab. 

This 48-hour service is available for a rush 
charge of $100 for calibration and, $200 for 
repair in addition to the standard repair price. 
(except for Handheld Multimeters and Digital 
Thermometers: Calibration & Repair for $25). If 
for any reason we cannot meet the 48-hour com- 
mitment, you wiil be notified immediately and, of 
course, charged only the standard service fee. 
Call your nearest Fluke Technical Center for 
immediate help. 


Labor and Materials Service 


® Instruments that are out-of-production and no 
longer included on the standard price list 

* Instruments that have been seriously dam- 
aged 

* Instruments that have been exposed to un- 
usual conditions or harsh environments 

* Products that have special modifications 

° For any special service requirements. 
Sometimes you may want or need a firm price 

quotation of labor and material repair. Using this 

service, you'll know exactly the cost to get your 

instrument repaired. And, to keep you on sched- 

ule, this firm quote is valid for 30 days and also 

includes an estimated turnaround time for repair. 


Discontinued Products 


We stand behind each Fluke and Philips prod- 
uct for its full life cycle. This means we'll service 
instruments manufactured more than 20 years 
ago or even those we discontinued. These re- 
pairs, however, are handled case-by-case be- 
cause of the availability of certain parts. 


Pre-plan Qualification 


lf you would like to take advantage of our 
Extended Warranty plan, but your instrument 
does not pass the inspection, you can count on 
the Labor and Materials plan to get your equip- 
ment qualified. We'll always give you an esti- 
mate of the necessary repairs, whatever the 
reason for failure. 
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Modified Products 


If you have a Fluke or Philips modified or 
special product, it may require an additional 
charge to qualify for the Standard Price Service 
or Extended Warranty plan. To find out if this 
applies to your special equipment, call your 
Fluke or Philips Technical Center. 


Warranty 


Instruments repaired under Labor and Materi- 
als Service are warranted to be free from defects 
in material and workmanship for 90 days. This 
applies to the entire instrument, not just the 
repaired portion, which is unique in the industry. 


Service Methods 


° Fluke Technical Center 

® Pick up and delivery 

* On-site 

® International and Philips Service Centers in se- 
lected countries 


Fluke Technical Center Service 


® Quick turnaround 

* Local or regional proximity to your business 
Instruments are typically portable. So when 

your instrument requires calibration or repair 

ship it to us and we will service it and return it. 

Return shipping is free under service agree- 

ments and extended warranty plans. 


NEW Pick Up and Delivery Service 


* Eliminate your shipping paperwork and costs 
* Reduce downtime 

If you have many instruments requiring service 
and are within selected service regions avan can 
be dispatched to you for this service. Request 
this time saver today. 


On-Site Service 


* Performance Verification 
® Minimize downtime 
® Guaranteed response time 
® Preventive maintenance 
* Custom agreements 
® System Service 

Most systems you buy from Fluke include a 90- 
day on-site warranty. Under this warranty cover- 
age, we'll repair your system on-site in the event 
it fails. After this 90-day period, each instrument 
in the system continues to be covered by the 
Fluke standard warranty. The instrument service 
would then be performed at one of our Technical 
Centers. 

lf you would like to continue on-site service 
after the 90-day on-site warranty period, you can 
request a Supplemental On-Site Service Agree- 
ment. The instruments that are commonly used 
in systems can be covered by Supplemental On- 
Site Service. This eliminates the need to remove 
the instrument from the system and send it to a 
Fluke Technical Center for warranty service. The 
fee is nominal, just the extra expense of on-site 
service from the Fluke Technical Center to your 
facility. 


After the warranty period and the Supplemen- 
tal On-Site Service coverage, you can continue 
on-site service by using our Basic On-Site Serv- 
ice. Also you can now have your instruments 
verified within an accuracy range or repaired 
when necessary on-site, with our On-Site Per- 
formance Verification offering. 


International and Philips Service 
Centers 
® Worldwide support 
* Multinational corporation assistance 

Fluke andit’s affiliates are trained and equipped 
to meet your needs in most countries around the 
world. 


Value-Added Services 


° No charge 
-90 Day “Full Instrument” Warranty, including 
CRTs 
-Service Reports 
-Calibration Certification & Instrument Labels 


Not only do you get the best warranty in the 
industry, but you can also receive free serv- 
ice reports, calibration certificates and la- 
bels. 


Service Reports 


When your instrument is repaired by a Fluke 
Technical Center you automatically receive a 
Service Report for any work performed. 


Calibration Certificates & Labels 


For every product calibrated, Fluke includes a 
Certificate of Calibration. It’s your guarantee that 
the instrument meets its specifications and is 
traceable to the NIST (NBS). Any instrument 
calibrated by a Fluke Technical Center will be re- 
turned with a calibration label indicating the date 
of calibration and the date of next calibration. 
We'll also affix tamper-resistant seals to your 
instrument. 


Options 
® Automatic upgrades 


® Calibration documentation 
® MIL-STD-45662 service 


Automatic Upgrades 


When you return your instrument to a Fluke 
Technical Center, the professional technicians 
will upgrade your instrument to the latest revi- 
sion, thus improving your performance. 


Calibration Reports 


If you need more detailed reports for MIL-STD- 
45662 or in-house quality assurance programs, 
we can provide comprehensive calibration re- 
ports. This includes the actual readings taken 
from each range and function of an instrument. 


MIL-STD-45662 Calibrations 


If you require calibration that meets MIL-STD- 
45662 we can provide this service and the docu- 
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Calibration & Repair 


mentation. Full compliance with 45662 includes 

the following items: 

* Formal calibration procedures with recording 
of test results before and after any necessary 
adjustments. 

° Records of calibration dates and identification 
of calibration standards and technicians. 

* Records of accuracy of test standard’s accu- 
racy and controlled environmental conditions. 

° System of notification and recalibration when 
test standards are found to be out-of-toler- 
ance. 


Self-Maintenance Programs 


* Several customer-oriented programs for doing 
your own calibration and repair 


Service Parts 


* Components that meet Fluke and Philips speci- 
fications standards 

* Automatic supply of improved replacement 
types 

° 90-day warranty 

* Toll free parts order line (800) 526-4731 

* Recommended spare parts and module kits 

Availability of replacement parts is a key ele- 
ment in providing quick turn-around and product 
support for customers who perform their own 
maintenance. By providing quality parts and 
responsive support, Customer Support Services 
will help return your Fluke or Philips products to 
peak performance. 

To support this service, an extensive inventory 
of repair parts is maintained by the Service Parts 
- Center located in Everett, Washington. This 
computerized center stocks several hundred 
thousand components, subassemblies, and 
modules that are listed on a microfiche catalog. 
All replacement parts are warranted against 
defects in materials and workmanship for 90 
days after shipment. From most U.S. locations, 
you may place your orders directly to the Service 
Parts Center by calling our toll-free number, 
(800) 526-4731. From Alaska, Hawaii, or Wash- 
ington call (206) 356-5774. You may also order 
by Telex # 185249 or FAX (206) 356-6331. From 
locations outside the U.S., place your parts order 
with your nearest International Representative, 
who will expedite processing or fill your order 
from local inventory. 

When ordering, please identify parts by the 
Fluke 6-digit or Philips 12-digit part number and 
description as shown in the instrument manual 
and, if possible, by the schematic diagram circuit 
reference number. The model number and serial 
number of the instrument will also help us supply 
the correct parts. 

In some cases parts must be ordered in matched 
sets in order to maintain the specified accuracy 
and performance of the instrument after repair. 
Check the parts list and diagrams for footnotes 
which contain the instructions for ordering spe- 
cial parts. 

Recommended Spare Parts Lists and Spare 
Parts Kits, and instrument manuals are also 
available for most Fluke or Philips products. 


Module Exchange Program 


° Available for most modular products 

° 48-hour delivery to most U.S. locations 

® Minimum downtime for critical applications 

* Reduced maintenance personnel training re- 
quirements 

° Takes full advantage of product diagnostics 

° 90-day warranty 

* Toll Free Order Line (800) 526-4731 or Telex 

# 185249, FAX (206) 356-6331 

Many Fluke instruments are modular in design 
and can be serviced most effectively by ex- 
changing a defective module. 

The Module Exchange Program allows you to 
obtain an exchange module quickly and eco- 
nomically. When using this program, you need 
only identify the defective module, which simpli- 
fies your troubleshooting procedures and re- 
duces your training and skill requirements for 
maintenance personnel. Self-diagnostics built 
into many Fluke instruments further simplify the 
process of identifying the faulty module. 

Once an out-of-warranty, defective module is 
identified, you can place your order with the 
Module Exchange Center located in Everett, 
Washington by calling our toll free number (800) 
526-4731. From Alaska, Hawaii or Washington 
call (206) 356-5774. The replacement module 
will be sent directly to you via overnight air 
carrier. You will also receive return shipping 
instructions for the defective module, which must 
be returned to avoid charges. A similar program 
is offered to customers in countries outside the 
U.S. 

Please contact the Fluke Module Exchange 
Center or International Representative for a list 
of Fluke products which are supported by the 
Module Exchange Program, and detailed infor- 
mation on exchanging defective modules. 


Recommended Spare Parts Kits 


Based on product lifecycle data, our Service 
Engineering group has recommended an opti- 
mal list of replacement parts required to ensure 
maximum instrument uptime. These kits are 
available for most current products. If you have 
an instrument in a remote location or if maximum 
uptime is a priority in your specific operation, 
please call our Service Parts Center for a kit to 
support your particular model. 


NEW Upgrade/Service Kits 


You can keep your instruments up-to-date 
yourself with specially kitted upgrades. These 
kits both improve performance or increase relia- 
bility. Also, a unique Surface Mount Device 
Service Kit is available to repair your state-of- 
the-art instrumentation. Included with this kit is 
all the tools and accessories required, as well as 
a video-based training package. Call the Fluke 
Service Parts Center in Everett. 


Operator and Service Manuals 


Documentation is the mainstay of the techni- 
cian. They are obtainable through the Service 
Parts Center. 


NEW Provisioning 


Do you need a full range of provisioning 
services? Fluke has a service for you that meets 
your specifications or those of military standards 
1552A/1552B today. 


NEW Microfiche Program 


If you repair or calibrate Fluke instruments and 
want to take advantage of the latest product 
improvements, our Product Change Notice 
Subscription Service on microfiche is for you. 
This service offers a complete collection of no- 
tices describing product changes, reliability im- 
provements, upgrade kits, and safety modifica- 
tions. 

Complete information is provided to allow you 
to modify and update your instruments. Notices 
include the reason for the recommended modifi- 
cation, technical instructions, drawings, and parts 
list. 

The base set comes in a binder containing 35 
fiche which hold over 2200 Change Notices. 
More than 350 Fluke products are included — 
from handheld multimeters to board test sys- 
tems. An index card, sorted by model number, 
lists each Change Notice and a brief description 
of the change. A microfiche reader with a 24X 
lens is recommended for best viewing. 

Included free with the base set are Fluke’s 
Service Parts catalog and Customer Support 
Services literature. Together, this set makes a 
valuable reference for those who perform in- 
house maintenance of Fluke equipment. 

To keep your base set up to date, order the 
annual subscription service. New and revised 
Change Notice fiche are mailed in January, May, 
and September. You'll receive a renewal notice 
near the end of the subscription period as a 
reminder to reorder for the coming year. 


Product Change Notice Base Set 

Complete collection plus two updates to provide 
coverage for one year. 

Fluke P/N 847777 $295 U.S. List Price 


Product Change Notice Subscription 
Mailed in January, May, and September. 
Fluke P/N 847780 $150 per year 
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System Integration 


aka 


Fluke Coo erative Services 
Turnkey Projects 


When Fluke and Philips electronic test and 
measurement equipment is used in a systems 
application users often require additional sup- 
port from Fluke. The Fluke Systems Integration 
Group provides a wide range of services from 
consulting and start-up assistance to hardware 
and on-site software development. We will make 
sure your project gets on track quickly, and stays 
on track. 

The Fluke Systems Integration Group can pro- 
vide support tailored expressly for your applica- 
tion. Whether you need complete turnkey solu- 
tions or additional manpower to augment your in- 
house programming staff, Fluke has the solu- 
tion. 

Fluke’s Systems Integration Group has a team 
of designers and Fluke Cooperative Service 
(FCS) partners ready to assist you with your sys- 
tems integration needs. When you take advan- 
tage of Fluke’s expertise you can be confident 
that your system design will reflect the latest 
technology configured to match your applica- 
tion. 

Our services are designed to support a wide 
variety of customers from first-time users of 


Fluke and Philips equipment to customers creat- 
ing advanced systems on accelerated implem- 
entation schedules. When you plan to imple- 
ment an instrument system, count on our Sys- 
tems Integration Group and FCS for help. No one 
knows test and measurement like Fluke and 
Philips. At Fluke we can custom tailor a solution 
specifically for your application. 


Extensive System Testing 

Prior to arrival, Fluke systems are tested for 
functionality both before and after a system burn- 
in period of 96 hours. These tests are over and 
above our extensive, standard tests for the indi- 
vidual system instruments. On arrival, Fluke 
performs a system installation, verifies system 
operation and reviews operating procedures with 
your personnel. 


Complete System Service 

Confidence in your system extends beyond the 
value of the system itself. You have system 
expandability to meet your future needs. In 
addition to supplying quality hardware and soft- 
ware, Fluke provides training and 90 day on-site 
service as part of the total package. 


Documentation 

Our instruments and systems include full docu- 
mentation. Fluke systems include instrument 
operator and service manuals, system manuals 
and drawings. Fluke also makes available other 
references, including Technical Data Bulletins, 
applications notes, technical papers and service 
information. 


Ask your Fluke Sales Representative about the 
many successful system projects. 


Fluke Cooperative Services 


* Independent specialists 
* Specific industry expertise 
* Team resources for large projects 

Fluke’s Cooperative Services program may be 
the answer to your test, measurement, or control 
application. 

Today’s projects require integration of hard- 
ware, software, training, and support to arrive at 
a total solution — on time and within budget. 
Today’s projects call for teamwork. That’s why 
we formed Fluke Cooperative Services (FCS). 

The Fluke Cooperative Services team is a 
network of independent specialists who know 
hardware, who know software, and who know 
your industry. 

With Fluke and FCS, there’s no more shopping 
around and no more unclear accountability. 

We carefully selected FCS members because 
of their expertise and because they are team 
players. We've already worked together, so we're 
ready to go to work for you on your project. 

Teamwork and FCS — put them to work for 
you. You'll have one team to work with and one 
team that will stand behind its promises. We 
think that’s better than passing the buck. 

Fluke will always ascertain whether an FCS 
partner will ensure a successful solution, espe- 
cially when your application is in a vertical market 


that fits the FCS’s expertise, and the FCS has the 
expertise to provide a complete solution. 


Software Programming 


* Data Acquisition 
* Board Test 
® Measurement 
Fluke will analyze your test, measurement or 
control requirements. Then we will propose the 
best approach for you to get your programmable 
instruments or system operational. 
Your solution may be: 
- an instrument “programming” training 
course 
- consulting to establish a software design 
for your software engineers 
- acomplete turnkey project delivering your 
software on time and within budget, based 
on an agreed to system software description 
and proposal. 


Fixturing 


* Value-Added Board Test 
* Specifications/Recommendations 

Fluke has researched and evaluated several 
third party vendors of test fixtures for ATE and 
testers like the 9100 Digital Test System, and 
offer these authorized, independent fixturing/ 
programming houses in the Fluke Cooperative — 
Services (FCS) program. 

If you want to extend your automation through 
fixturing — card edge, bed-of-nails, autoprobing, 
or custom — you can feel confident the job will be 
done well with an FCS partner who specializes in 
your industry. 


Installation Services 


* Integration/Start Up 

* “Getting Started” Support 

* On-site training 

® On-site service agreements 
Installation of your system is performed by a 

Fluke Service Engineer from the nearest Fluke 

Technical Center. The Technical Center will call 

you in advance to discuss site preparation and to 

schedule the installation. 

When your system arrives and the Technical 
Center has been notified, the Fluke Service En- 
gineer will travel to your installation site for the 
actual installation. Installation takes typically one 
day and consists of the following steps: 

1. Uncrating the system and checking for any 
shipping damage. 

2. Verifying the contents of the shipment against 
the packing list. 

3. Assembling and powering up the system. 

4. Running the Self-Test Software. A Self-Test 
software procedure is supplied either embed- 
ded in the system software or on a separate 
diskette with the system. This software en- 
ables the operator to test each of the instru- 
ments in the system through a series of func- 
tional evaluations. 

5. Familiarizing your es with System 
documentation which includes explaining the 
purpose of each manual and each floppy disk. 
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6. Familiarizing your personnel with System 
operation. Formal software training is also 
available upon request. 

7. Performing the customer acceptance sign- 
off, which means, your representative will sign 
both the acceptance letter and the Field Serv- 
ice Report. 

8. Presenting our Customer Support Package, 
explaining who to contact for service, service 
agreements, training and systems assistance. 


System Components 


® Data Acquisition Multifunction Board for Fluke 

1752 or 1711A/AA 
® 9000/9100 Series Pod Adapters 

Throughout Fluke’s history of creating sys- 
tems, several product enhancements have been 
developed. They are available at a reasonable 
cost to help your systems come together both 
better and faster. 

The multifunction boards’ standard features 
include: 

- Multitasking Commands for “stand-alone” 
processing power, allows the Fluke 1752 or 
1711A/AA to concentrate on supervisory 
tasks, report generation and operator inter- 
face. 

- 20 kHz Sampling of 8 differential analog 
inputs to characterize or react to rapid 
events. 

- Store 27,000 Readings so the Multifunction 
Board can scan at high speed without con- 
stant attention of the user program. 

- Continuous Control with 4 Analog Output 
channels, allows you to “close the loop” 
without adding options. 

- 16 Digital Outputs for parallel output, “On- 
Off” control or device actuation. 

- 32 Digital Inputs for status sensing or par- 
allel input. 


Inquire of your Fluke Sales Representative about 
additional features and capabilities. } 

Microprocessor specific interface pods can be 
custom built for your unique processor. Even 
though the 9000/9100 Series have the most 
extensive pod support in the industry, your mi- 
croprocessor may not be covered. Several have 
already been built for the 8097 family, Z8, 6801/ 
AA, 6803, and 3870, all for customers unique 
circuit boards. If you want a custom pod adapter, 
call your Fluke Sales Representative and pro- 
vide us a schematic and working circuit board, 
for a quote today. 


How to get Help 


Your Fluke Sales Representative can discuss 
with you your system requirements. He can put 
you in contact with an extensive group of special- 
ized sales people who will help you technically 
define your system requirements. Then a Fluke 
CSS Project Manager can coordinate a team of 
Customer Support Engineers and/or FCS part- 
ners to complete your project successfully. 

To get a system, the above team will discuss 
with you a system specification, from which a 
proposal and quote is developed. If the parame- 
ters and job description are agreed upon, engi- 
neering status reports are set up to keep you 
informed of the project progress along with an 
integration plan and delivery schedule. 

When you plan to implement a complex Fluke 
instrument system, count on our System Inte- 
gration Group for help. We offer professional 
consultation for both system software design 
and hardware configuration. We can help en- 
sure your design decisions produce the most ef- 
fective system for your equipment investment. 

Our consulting service includes assistance 
with the overall design of asystem as well as with 
coding and peripheral integration. We help you 
select the right Fluke instrument and show you 
how to expand and enhance your system with 
options and accessories. 


System Integration 


Let Fluke help you maximize your system’s 
capabilities. When you take advantage of Fluke’s 
expertise you can be confident that your system 
design will reflect the latest technology config- 
ured to precisely match your application. 

Call toll free (800) 443-5853, ext. 73 for in- 
formation. 


System Warranty 


Notwithstanding any provision of any agree- 
ment the following warranty is exclusive: 

The John Fluke Mfg. Co., Inc., warrants the 
system it manufactures to be free from defects in 
material and workmanship under normal use and 
service for the period of 90 days from date of 
installation. Software is warranted to operate in 
accordance with its programmed instructions on 
appropriate Fluke Systems; it is not warranted to 
be error free. This warranty extends only to the 
original purchaser. This warranty shall not apply 
to fuses, flexible disks or contents thereof, or any 
product or part which has been subject to misuse, 
neglect, accident or abnormal conditions of 
operations or handling. 

In the event of a failure covered by this war- 
ranty, the John Fluke Mfg. Co., Inc. will repair the 
system on-site within 90 days from date of instal- 
lation; provided the warrantor’s examination 
discloses to its satisfaction that the product was 
defective. The warrantor may, at its option, re- 
place the system in lieu of repair. With regard to 
any system repaired on-site within 90 days from 
the date of installation, said repairs or replace- 
ment will be made without charge. If the failure 
has been caused by misuse, neglect, accident or 
abnormal conditions or operations, repairs will be 
billed at a nominal service cost. In such case, an 
estimate will be submitted before work is started 
if requested. 

THE FOREGOING WARRANTY IS IN LIEU 
OF ALL OTHER WARRANTIES, EXPRESSED 
OR IMPLIED, INCLUDING BUT NOT LIMITED 


- TO ANY IMPLIED WARRANTY OF MER- 


CHANTABILITY, FITNESS OR ADEQUACY 
FOR ANY PARTICULAR PURPOSE OF USE. 
JOHN FLUKE MFG. CO., INC., SHALL NOT BE 
LIABLE FOR ANY SPECIAL, INCIDENTAL OR 
CONSEQUENTIAL DAMAGES, WHETHER IN 
CONTRACT, TORT OR OTHERWISE. 
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Product Applications Courses 
General Technology Workshops 
Maintenance Training 


Special customer training packages 


Training Pays Off In Productivity 


Fluke Customer Support Services is dedicated 
to providing information, assistance, and train- 
ing for people who use and maintain Fluke and 
Philips products. As a designer and manufac- 
turer of sophisticated instrumentation, we recog- 
nize that well trained technical people are an 
asset which is essential to productivity. 

To gain maximum performance and productiv- 
ity from your Fluke and Philips equipment, spend 
just a few days training with our experts. Our 
Product Applications Courses, General Tech- 
nology Workshops and Maintenance Training 
courses combine comprehensive lectures with 
hands-on experience that will provide a sound 
understanding of both our equipment and docu- 
mentation. 


Product Application Training 


Whether you’ve just purchased Fluke products 
or you already own them, our Applications Train- 
ing will help you to enhance their effectiveness 
by taking advantage of every advanced feature. 


1722/1752 Applications 

2452 Applications 

7411 Procedure Writing 

NEW 900 Dynamic Troubleshooting 

9010 Troubleshooting 

9010 Programming 

9100 Applications 

9100 Programming 

FlexSys Software 

70 Series Solutions (self-paced course in- 
cluding workbooks or video-based course 
with instructor manual and overheads) 


General Technology Workshops 


The Fluke company is recognized as a leader in 
the test and measurement industry. The General 
Technology Workshops are designed to share 
our expertise in design, manufacturing, service 
and calibration. You will not only gain an under- 
standing into the application of specific Fluke 
and Philips equipment but also explore concepts 
and ideas through the use of interactive hands- 
on exercise. 

Principles of Metrology 

NEW Calibration Lab Management 

NEW Atlas Programming 

NEW Principles of Microprocessor Systems 
NEW Principles of Logic Analyzers 

NEW Principles of Analog Scopes 

NEW Principles of Digital Scopes 


Maintenance Training 


If you repair your own equipment, our Mainte- 
nance Training courses give you the opportunity 
to learn about the technology behind the fea- 
tures and functions, and help you to effectively 
troubleshoot and maintain even the most com- 
plex systems. These classes are unscheduled. 
Call to set up a class. 

1722 Maintenance 
2280 Maintenance 
3040/50 Maintenance 
3200 Maintenance 
5100 Maintenance 
5200 Maintenance 
5205 Maintenance 
8000 Maintenance 
8500 Maintenance 
8840 Maintenance 


Free Training Certificate Program 


When you purchase the following Fluke prod- 
ucts, you are entitled to receive one special 
certificate to attend a related Product Application 
Course. The certificate allows you, as a Fluke 
customer, to waive the tuition*. This special 
program ensures that you get the most out of 
your purchase. Ask your Fluke Sales Represen- 
tative for your certificate today or call 1 (800) 
443-5853 ext. 73 for help. 


Product Course 

900 900 Dynamic Troubleshooting 

9005/9010A/ 9010 Board Tester 

9020A Troubleshooting 

9100A 9100 Board Tester Applications 

9100-004/ 

9100-005 9100 Board Tester Programming 

9100A/SYS Both 9100 Board Tester Trou- 
bleshooting and Programming 

1790A-400/ 

1790A-500 FlexSys Software Programming 

A123 7411 Calibration Systems Soft- 


ware Applications 
“Only one certificate per instrument/system purchased. 


Schedule 


We schedule our courses throughout the United 
States and Canada for your convenience. Dates, 
fees and locations are shown in The Fluke 1989 
Course Planner available from your Fluke Sales 
Representative. 

Your Fluke Sales Representative can also 
provide data sheets with detailed course de- 
scriptions, outlines and prerequisites. We recog- 
nize that our scheduled classes may not fit your 
needs or schedule. That’s why we offer On-Site 
and Unscheduled Training. 


On-Site Training 

If our scheduled courses are not convenient or 
you want to train a larger group of people, an on- 
site course is an easy, economical solution at 
your location. 
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Unscheduled Training 


Unscheduled training courses for up to ten of 
your people can also be given at one of the 
designated Fluke training facilities. 

For more information on unscheduled training 
and on-site training contact one of the Training 
Coordinators. 


At Fluke we believe that our customers pur- 
chase more than just a piece of test equipment. 
We are committed to providing solutions that 
meet your requirements. To order call toll free 
1 (800) 443-5853, ext. 73. 


Training Coordinators 


Irvine, CA (714) 863-9031 

Chicago, IL (312) 705-0500 
Paramus, NJ (201) 599-9500 
Toronto, ONT Canada (416) 890-7600 


Product Application Courses 
1722/1752 Instrument Controller 


Software and Applications 


Course Objectives: This Applications Training 
course will detail the 1722’s approach to control- 
ling system operations through skills gained in 
software programming and hardware configura- 
tion of the unit. With an understanding of the 
standard hardware components, available op- 
tions, and the configurations of those options, 
you'll gain insights to your particular application 
needs. The software training includes complete 
coverage of FDOS (Fluke Disk Operating Sys- 
~ tem), System Utility Programs, and Fluke Ex- 
tended BASIC, all of which are available to the 
user. Graphic capabilities, Menu creation, and 
Touch Sensitive Overlay software commands 
are detailed and explored. 

Prerequisites: You should be familiar with the 
BASIC programming language and the opera- 


tion of measurement/sensor types of equipment - 


(i.e., thermocouples, transducers, thermistors, 
RTDs). Knowing another programming language 
would be beneficial, but is not mandatory. A 
background in electronics would be helpful, but 
not necessary. 

Who Should Attend: Operators, programmers, 
managers, and supervisors who have a need to 
operate, program, or interface the 1722/1752 
Instrument Controller to their particular applica- 
tion. 

Course No. 1722TAF/5 Days $1250 


2452 Measurement Control System 
Software and Applications 


The 2452 Measurement Control System is one 
which combines a 2400B Intelligent Front End 
Computer and either a 1722A or a 1752A Instru- 
ment Controller. When linked together and 
configured to the particular application, the 
2452MCS is a powerful measurement, data 
acquisition, and control system. 

Course Objectives: This intensive 5-day course 
will cover the utilities, graphics, hardware con- 


figurations, program development, and various 
customer applications of this system as they 
relate to data acquisition and controlling tasks. 
During the first three days the utilities of the 
1722A/1752A will be detailed. The remaining 
two days will deal with the 2400B, its various 
configurations, and machine control language. 
Prerequisites: You should be familar with the 
BASIC programming language and the opera- 
tion of measurement/sensor types of equipment 
(i.e., thermocouples, transducers, thermistors, 
RTDs). Knowing another programming language 
would be beneficial, but is not mandatory. A 
background in electronics would be helpful, but 
not necessary. 

Who Should Attend: Technicians, engineers 
and managers who have a need to operate, pro- 
gram, or interface the 2452 to their particular 
application. 

Course No. 2452TAF/5 Days $1250 


7411 Calibration Systems Software 


Applications 


Course Objectives: While attending this five 
day course you will become familiar with the 
1722A Controller Hardware and System Soft- 
ware. You will learn how to configure, install and 
use the 7411B Software Set. You will develop 
Performance Tests and Calibration Procedures, 
effectively using the equipment that is normally 
installed in your system. “Closed Loop” calibra- 
tion techniques will be examined including tech- 
niques that may be used to insure operator 
safety and testing accuracy. Calibration History 
Management will be discussed including the 
options available for dealing with same. 
Prerequisites: You should have an elementary 
understanding of calibration practical applica- 
tions and practices. Computer and/or ATE sys- 
tem experience is not required. A working knowl- 
edge of your company’s policies and practices in 
calibration would be beneficial but not absolutely 
necessary. 

Who Should Attend: All professionals who are 
involved in the everyday programming and con- 
trol of the 7411A/B Software installed in a 7404A, 
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7405A, 7409A, 7410A, 7449A or, an A123 Cus- 
tom Calibration System. 
Course No. 7411TAF/5 Days 


NEW 900 Dynamic Troubleshooting 


Course Objectives: In this two day introductory 
course the student will learn the principles of 
operation, sequence programming, and trou- 
bleshooting with the Fluke 900 Dynamic Trou- 
bleshooter. They will learn to use the various 
features and functions of the 900 including 
Dynamic Reference Comparison, setting Per- 
formance Envelopes, and Sequencing. 
Prerequisites: None. ' 

Who Should Attend: Design engineers, manu- 
facturing test engineers, and anyone respon- 
sible for troubleshooting and/or repairing micro- 
computer circuits. 

Course No. 900TGF/2 days 


9010 Board Tester 


Troubleshooting 


This course was designed to provide your 
personnel with the problem solving methodol- 
ogy needed to stay current in today’s microcom- 
puter technology. Whether you're doing service 
repair, assembly line pre-testing, or debugging 
newly designed circuits still on the breadboard, 
you'll find this course extremely useful when 
dealing with complex microcomputer circuits. By 
being able to quickly and methodically trou- 
bleshoot to the component level you'll see con- 
fidence and productivity rise and costs fall. 
Course Objectives: In this two day course you 
will learn to use the 9010A to troubleshoot to the 
component level using actual microcomputer 
boards. Using the built in tests and error mes- 
sages, you will apply the 9000 Series Trou- 
bleshooting Strategy to isolate actual hardware 
problems in a hands-on environment. Testing of 
I/O LSI devices and the use of the Asynchronous 
Signature Probe option are heavily emphasized. 
Prerequisites: An understanding in the basic 
operation of microprocessor bus structured cir- 
cuitry. 

Who Should Attend: Design engineers, manu- 
facturing test engineers, test/repair technicians, 
service engineers and anyone responsible for 
troubleshooting and/or repairing microcomputer 
circuits. 

Course No. T9000TAF/2 Days 


9010 Board Tester 
Programming 


Course Objectives: This course will stress 
programming techniques that will make using 
the 9010A both easier and faster. You will partici- 
pate in the development and testing of Utility 
Programs, which will be used as the building 
blocks toward a full functional test. Included in 
the course will be a review of troubleshooting 
operations, hands-on circuit experience, and 
actual applications aimed at testing and trou- 
bleshooting I/O devices. 

Who Should Attend: Design engineers, manu- 


$1250 


$495 


$495 
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facturing test engineers, service engineers. 
Course No. T9001TAF/2 Days $495 


9100 Board Tester 
Applications 


Course Objectives: In this two day intensive 
hands-on training class the student will learn to 
develop a systematic approach to test strategy 
development using the 9100 immediate mode of 
operation. Specifically the student will use emu- 
lative testing to functionally test digital circuits. 
They will learn to recognize circuit failures using 
built-in diagnostics, signature analysis, level 
detection, frequency and overdriving techniques. 
Prerequisites: An understanding in the basic 
operation of microprocessor bus structured cir- 
cuitry. 

Who Should Attend: Design engineers, manu- 
racturing engineers, service engineers. 
Course No. 9101TAF/2 Days 


9100 Board Tester 
Programming 


Course Objectives: In this five-day intensive 
hands-on training class the student will learn to 
develop a systematic approach to test strategy 
development using the 9100 programming envi- 
ronment. Specifically the student will use the 
9100 editor to develop programs designed for 
fault isolation and functional test. They will de- 
velop all of the data base elements and perform 
fully automated guided fault isolation, simple 
GO/NO-GO functional test, and full diagnostic 
software enhancing the efficiency of the 9100 
backtracing algorithm. The student will develop 
models for fault isolation programs and fault 
handling diagnostics that will apply directly to 
their UUT applications. 

Prerequisites: Completion of the 9100 Applica- 
tions Introduction or 9010 Troubleshooting 
course. The student should also have experi- 
ence in a higher level language such as: Pascal, 
C, or Basic. 

Who Should Attend: Design engineers, manu- 
racturing engineers, service engineers. 
Course No. 9100TAF/5 Days 


$495 


$1250 


FlexSys 
Software Programming 


This ten-day course studies the advantages of 
the FlexSys ATE Workstation environment over 
the present ATLAS development systems by 
learning the functions of each of the components 
of the FlexSys System. 

Course Objectives: The course discusses the 

software development environments and the 

execution of ATLAS/FlexSys procedures on a 

working ATE system. Emphasis is placed on 

hands-on program development and will cover 

the structure and syntax of: 

° ATLAS/FlexSys language 

® Resource Description language and formation 
of the RD library 

° Assignment Files 

® Configuration of the ATE system 


® Linking of non-ATLAS procedures to the 
ATLAS procedures 

® Summary file 

Prerequisites: The course is very programming 
intensive. Approximately 40% of the class time is 
used for procedure writing and programming 
tasks. Because of this the student should have 
knowledge or experience with programming. 
Additionally, the student must have a working 
knowledge of Automated Test Equipment and 
how to design an ATE procedure using a pro- 
gramming language. The student must also have 
a working knowledge of standard computer utili- 
ties such as file transfer, display editors, file 
management, compilation routines, and I/O 
device management. Although it is not neces- 
sary, the student would be more comfortable if 
he had a basic familiarity of the ATLAS lan- 
guage, since FlexSys is an implementation of 
Common ATLAS. It would also be beneficial if 
the student had experience in the remote pro- 
gramming of digital multimeters, instrument 
controllers, power supplies, and analog system 
integrators. 

Who Should Attend: The FlexSys course is 
useful to test and programming engineers and 
technicians who are familiar with IEEE remote 
controlled testinstrumentation configurations and 
who have a need to develop ATLAS compatible 
procedures for government submission. 
Course No. 1790-TGF/10 Days $2500 


70 Series Solutions 


This is a unique course that user's or schools 
can utilize toxtrain themselves on Fluke's most 
popular digital multimeter, and gain knowledge 
in basic DMM technology. 
® Student workbook sets 
* Instructor manual and overheads 
° Video tape 

The Fluke 70 Series Training Package, ex- 
plains how to use a multimeter to measure volt- 
age, current and resistance as check diodes and 
transistors. This course covers the questions of 
"why" as well as explaining "how". Why can a 
current meter damage a circuit under test? Why 
doesn't the measured value of an in-circuit resis- 
tor match the value of the resistor's color code? 
Why do some voltages produce readings on 
both the ac and dc voltage functions of a mul- 
timeter? Understanding the "whys" of multime- 
ters will aid you in interpreting measurements 
and test results from electronic circuits. 

Anyone with a basic understanding of electron- 
ics can use this self-paced and instructor run 
course for training on the 70 Series Multimeters. 
The explanations given assume that you have 
the knowledge of the following concepts: 

* Ohms Law: The relationship between voltage, 
current, and resistance. 

* Parallel Resistance: Total resistance decreases 
as more parallel branches are added. 

* dc and ac: DC is direct current, which does not 
change in amplitude or direction. AC is 
alternating current, which changes in 
amplitude and direction over time. 


* Shorts and Opens: A short has no resistance. 
An open has infinite resistance. 

* Use of an Oscilloscope and signal Generator: 
Two of the Hands-On Training exercises 
involve the use of an oscilloscope and signal 
generator. These exercises can be omitted, if 
necessary. Or, one person who knows how to 
use the scope and generator can take charge 
of operating them. 

You can use this textbook even if you have 
little experience in electronics. The textbook is 
suitable for anyone who uses or will be using a 
multimeter: students, electronic assemblers, 
technicians, automobile service persons, hob- 
byists, etc. Even if you have considerable expe- 
rience with electronics you may learn something 
new. It's surprising how many people working in 
the electronics field aren't sure how to use a 
current meter properly or don't know how to use 
an ohmmeter to test a diode. 

The total set costs $225 plus shipping & han- 
dling (Part Number 833004). You can buy sepa- 
rate pieces as well: Set of 25 student workbooks 
-$62.50 (Part Number 832998), video tape - $85 
(Part Number 833244). Call the Fluke Service 
Parts Center at (800) 526-4731. From Alaska, 
Hawaii or Washington call (206) 356-5774. 


General Technology Workshops 


Principles of Metrology 
General Technology 


Course Objectives: Principles of Metrology is a 
one-week course covering electrical/electronic 
measurements and calibration. Participants will 
become more productive in calibrating test in- 
strumentation. The course includes practical tips 
and exercises to illustrate: 
® Loading Errors 
® Lead Impedance 
® Using Voltage Dividers 
® Low Level Measurements 
° Thermal EMFs 
® Grounding and Guarding 
* Measurement System Uncertainties 

The student will also be introduced to “Creative 
Metrology.” Creative Metrology is an innovative 
way of approaching the task of measurement 
from different points of view and extending the 
range of NIST (NBS) traceability. The kind of 
thinking and techniques required to extend meas- 
urement parameters are dealt with in detail. The 
student will begin to see and use creative tech- 
niques for their measurement and calibration 
requirement. 
Prerequisites: None. 
Who Should Attend: Engineers and techni- 
cians with an electronics background whose 
work involves measurements and calibration. 
Course No. T1000TGF/5 Days $1250 


NEW Calibration Lab Management 

Course Objective: Students will learn the re- 
quirements of establishing and operating a cali- 
bration laboratory. Along with the requirements, 
they will acquire the tools which will help them 
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Organize, develop, and arrange a laboratory 
from the entreprenurial point of view. 
Prerequisites: None. 

Who Should Attend: Managers and techni- 
cians involved in setting up a new cal lab for their 
company, or those presently involved in cal lab 
management but need some new ideas or anew 
perspective in solving particular problems in 
their existing operation. 
Course No. 1005TGF/5 Days 


NEW Atlas 716 Programming 
Course Objectives: This one-week course 
covers the IEEE standard 716 ATLAS language. 
Students will learn ATLAS program structure, 
syntax, and applications through lectures, au- 
dio-visual presentation, and hands-on labora- 
tory exercises. 
Prerequisites: The course is very programming 
intensive. Approximately 40% of the class time is 
used for procedure writing and programming 
tasks. Because of this the student should have 
knowledge or experience with programming. 
Additionally, the student must have a working 
knowledge of Atlas, Automated Test Equipment 
and how to design an ATE procedure using a 
programming language. The student must also 
have a working knowledge of standard computer 
utilities such as file transfer, display editors, file 
management, compilation routines, and |/O 
device management. It would also be beneficial 
if the student had experience in the remote 
programming of digital multimeters, instrument 
controllers, power supplies, and analog system 
_ integrators. 

Who Should Attend: Programming engineers 
and technicians requiring a working knowledge 
of the IEEE-716 subset of the ATLAS language 


$1250 


and who need to develop ATLAS test proce-. 


dures for government submission. 
Course No. 716TGF/5 Days $1100 
NEW Principles of Microprocessor 
Systems 


General Technology 


Course Objectives: This is a two day course 
which covers the basic elements of micropro- 
cessor systems. Starting with discussions of the 
binary and hexadecimal numbering systems, 
the course continues on through bus descrip- 
tions, microprocessor operation, system timing, 
multiplexing, instruction sets, mnemonics, and 
opcodes. Students will learn to write programs in 
machine language, and will be completely famil- 
iarized with the architecture of a variety of differ- 
ent microprocessors. Hands on exercises in- 
volving the Fluke 90 and 9000 Series digital test 
equipment augment lecture topics. 
Prerequisites: None. This two-day seminar is 
recommended as a precursor to Fluke’s 900/ 
9000/9100 Series Applications and Program- 
ming courses as well as being an introduction to 
microprocessor-based systems in general. 
Who Should Attend: Engineers and techni- 
cians who are involved in the troubleshooting of 
microprocessor systems. Also, those who are 
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involved in research and development who need 
to accelerate their learning curve to become 
more productive. 

Course No. 1001TGF/2 Days $495 


NEW Principles of Logic Analyzers 
General Technology 


Course Objectives: This course provides an 
excellent background in the operation and use of 
logic analyzers. Basic microprocessor theory is 
covered first, and then a program development 
system is used to write and run machine lan- 
guage programs written by the student. The 
results of these programs are monitored by a 
logic analyzer to learn both the nature of the 
programs, as well as the detailed operation of a 
logic analyzer. In addition, applications of a logic 
analyzer for troubleshooting microprocessor 
systems is also covered. 

Prerequisites: Students should have taken the 
course on Principles of Microprocessor Sys- 
tems, or have a good knowledge of microproces- 
sors from other courses, or experience. 

Who Should Attend: Engineers and techni- 
cians who are involved in any of the areas of 
design engineering, program development, or 
servicing of microprocessor systems. In gen- 
eral, ‘those who see the need to use a logic 
analyzer, but require an understanding of the 
“mysteries” of such a powerful tool. 
Course No. 1002TGF/4 $995 
NEW Principles of Analog 
Oscilloscopes 

General Technology 


Course Objectives: This course is designed to 
provide the technician/engineer with an in-depth 
understanding of analog oscilloscope operation. 
An insight is provided to the inner workings of the 
vertical and horizontal deflection systems as a 
prelude to understanding applications. Other 
features such as the Triggering System and the 
Delayed Time Base System are covered via 
complete block diagrams so that their use can 
also be related to applications. One area of 
discussion involves the many measurement 
pitfalls which can be encountered, and how to 
avoid them. Interspersed with the lecture discus- 
sion are many hands-on exercises to ensure that 
the student fully understands the application 
involved. 

Prerequisite: None. 

Who Should Attend: Personnel who need 
familiarization with the more up-to-date oscillo- 
scopes. Also, those who need a refresher course 
on scopes, and information on ways to better 
utilize an oscilloscope. 
Course No. 1003TGF/2 Days 


NEW Principles of Digital 
Oscilloscopes 

General Technology 

Course Objectives: Many functions of an oscil- 
loscope are never used because the operator is 
either unaware, or unknowing with regard to 


$495 
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their application. This course will bring all stu- 
dents up-to-date in the complete operation and 
applications of the digital oscilloscope. Techni- 
cians or Engineers who are new to the operation 
of Digital Oscilloscopes can benefit greatly from 
this course. In addition, those who need a re- 
fresher course on the many ways to use a digital 
scope can use this course as a means to get “up 
to speed” in a hurry. 

Prerequisite: None. 

Who Should Attend: Personnel who need 
familiarization with the more up-to-date oscillo- 
scopes. Also, those who need a refresher course 
on scopes, and information on ways to better 
utilize an oscilloscope. 
Course No. 1004 TGF/2 Days $495 


Maintenance Training 
(Unscheduled) 


1722 Instrument Controller 


Maintenance 


Course Objectives: These two separate one- 
day courses will give you not only an extensive 
amount of hands-on operating time in which to 
gain experience and confidence on the use of 
the equipment, but you'll also troubleshoot the 
instrument to the module level. The use of built- 
in diagnostic capabilities will be covered in 
addition to the troubleshooting procedures. 
Prerequisites: A formal education in digital and 
analog electronics theory. You should possess 
practical troubleshooting experience and a good 
working knowledge of basic test equipment used 
in measuring voltage, current, resistance, and 
waveforms. 

Who Should Attend: Anyone who has a need to 
operate or repair their 1720 or 1722 Instrument 
Controller. 

Course No. 1722-TMF/2 Days 


2280 Data Logger 
Maintenance 


Course Objectives: This five-day maintenance 
training course will present to the student all the 
information needed to repair the unit to the 
module level. The practical aspects of mainte- 
nance and hands-on exercises are highly 
stressed. Given a defective 2280 Data Logger, a 
set of Manuals, tools and test equipment you will 
be able to repair the 2280 to the module level. 
Prerequisites: You should have a formal edu- 
cation in electronics, including digital and analog 
theory. Hands-on, practical troubleshooting 
experience as well as a working knowledge of 
basic test equipment is a must. You should be 
familiar with measuring voltages, current, resis- 
tance, andwaveforms in a troubleshooting at- 
mosphere. 

Who Should Attend: Technicians and supervi- 
sors who are required to maintain, calibrate, and 
repair their equipment. 
Course No. 2280TMF/5 Days 


$495 


$1100 
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3040/3050 Board Tester 
Maintenance 


Course Objectives: Prepared with an under- 
standing of the system layout, service manual 
organization, theory of operation, self test diag- 
nostic operation, servicing techniques, adjust- 
ment procedures, and mechanical assemblies, 
it is the intention of this five day course that you 
be able to maintain and repair the 3050B to the 
major subassembly or board level. 
Prerequisites: A formal education in electron- 
ics, including digital and analog theory. Practical 
hands-on experience troubleshooting complex 
systems. A working knowledge of basic test 
equipment used to measure voltage, current, 
resistance, and waveforms is a must. Addition- 
ally, aworking knowledge of 3050 operation and 
programming is strongly suggested. 

Who Should Attend: Technicians, supervisors, 
or anyone who is required to maintain and repair 
their 3040/3050 Series equipment. 
Course No. 3040TMF/5 Days 


3200 Board Tester 
Maintenance 


Course Objectives: Prepared with an under- 
standing of the System Component locations, 
Theory of Operation, Special Diagnostic utility 
programs, Alignment checks and Troubleshoot- 
ing Tests, it is the intention and objective of this 
five day course that you be able to maintain and 
repair the 3200B Manufacturing Defects Ana- 
lyzer to the Subassembly, board, or module 
level. 

Prerequisites: A formal education in electron- 
ics, including digital and analog theory. Practical 
hands-on experience troubleshooting complex 
systems. A working knowledge of basic test 
equipment used to measure voltage, current, 
resistance, and waveforms is a must. Addition- 
ally, a working knowledge of 3200 operation and 
programming is strongly suggested. 

Who Should Attend: Technicians, supervisors, 
or anyone who is required to maintain and repair 
their 3200B Series equipment. 
Course No. 3200TMF/5 Days 


5100 Meter Calibrator 
Maintenance 


This five-day maintenance course is provided 
for those who wish to troubleshoot and repair 
their 5100 Series Meter Calibrator to the compo- 
nent level. The models covered in this course are 
the 5100B, 5101B, and 5102B. 


$1100 


$1100 


Course Objectives: A thorough block diagram 
analysis, theory of operation, and troubleshoot- 
ing discussion will provide the confidence needed 
to accomplish the troubleshooting and repairing 
of malfunctioning 5100 units. Intensive hands- 
on exercises will support the confidence level of 
each student. 

Prerequisites: You should have a formal edu- 
cation in electronics, including digital and analog 
theory. Hands-on, practical troubleshooting 
experience as well as a working knowledge of 
basic test equipment is a must. You should be 
familiar with measuring voltages, current, resis- 
tance, and waveforms in a troubleshooting at- 
mosphere. 

Who Should Attend: Technicians, supervisors, 
or anyone who is required to maintain and repair 
their 5100 Series equipment. 
Course No. 5100TMF/5 Days 


5200A Programmable AC Calibrator 
Maintenance 


‘ This five-day maintenance course is provided 
for those who wish to troubleshoot and repair 
their 5200A AC Calibrator to the component 
level. 

Course Objectives: A thorough block diagram 
analysis, theory of operation, and troubleshoot- 
ing discussion will provide the confidence needed 
to accomplish the troubleshooting and repairing 
of malfunctioning 5200A units. Intensive hands- 
on exercises will support the confidence level of 
each student. 

Prerequisites: You should have a formal edu- 
cation in electronics, including digital and analog 
theory. Hands-on, practical troubleshooting 
experience as well as a working knowledge of 
basic test equipment is a must. You should be 
familiar with measuring voltages, current, resis- 
tance, and waveforms in a troubleshooting at- 
mosphere. 

Who Should Attend: Technicians, supervisors, 
or anyone who is required to maintain and repair 
their 5200A equipment. 
Course No. 5200TMF/5 Days 


8000 Series Digital Multimeter 
Maintenance 


Course Objectives: At this program, students 

will learn to 

1) operate the 8000 Series Digital Multimeters to 
gain experience and confidence in their 
capabilities, 

2) verify proper operation, 

3) troubleshoot to the component or module 
level. 


$1100 


$1100 


Prerequisities: Training in digital and analog 
electronics theory. Practical troubleshooting 
experience in complex systems and a working 
knowledge of basic voltage, current, resistance, 
and waveforms measurement equipment. A basic 
understanding of meter calibration sources or 
calibration laboratory experience is helpful but 
not required. 

Who Should Attend: Technicians or supervi- 
sors who maintain the efficiency of the Fluke 
8000A/8030A, 8010A/8012A, 8020A/8021B/ 
8022A & B/8024A/8026A & B, 8040A/8050A, 
and 8060A/8062A Digital Multimeters. 
Course No. 8000TMF/3 Days 


8500 Digital Multimeter 
Maintenance 


This training course will include maintenance 
on the 8500 Series DMMs. The models included 
in the course are the 8500A, 8502A, and 8506A. 
Course Objectives: This five-day maintenance 
course is designed to give you the confidence to 
successfully troubleshoot the 8500 Series Digi- 
tal Multimeters. Depending on your entry level, 
this troubleshooting will be accomplished to ei- 
ther the component or the module level. 
Prerequisites: A formal education in digital and 
analog electronics theory. You should possess 
practical troubleshooting experience and a good 
working knowledge of basic test equipment. 
Who Should Attend: Anyone desiring the infor- 
mation needed to repair their malfunctioning 
8500 Series DMM. 

Course No. 8500TMF/5 Days 


$700 


$1000 


8840A Digital Multimeter 


Maintenance 


Course Objectives: In this four-day course you 
will learn to operate, calibrate, and maintain the 
8840A. Additionally, you will learn to troubleshoot 
the unit to the component level. 

Prerequisites: A formal education in digital and 
analog electronics theory. You should possess 
practical troubleshooting experience and a good 
working knowledge of basic test equipment used 
in measuring voltage, current, resistance, and 
waveforms. 

Who Should Attend: Anyone who has a need to 
operate, calibrate, or repair their 8840 DMM. 
Course No. 8840TMF/4 Days $920 
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Customer Support Services 


Education Programs 


Educational institutions face a tremendous 
challenge training tomorrow’s electronic engi- 
neers and technicians. Continuous growth in 
technology along with perennial budgetary con- 
straints make the educator’s job of defining an 
electronic curriculm, choosing the right equip- 
ment and keeping that equipment in good work- 
ing order a difficult task. 

For many years Fluke and Philips have been 
working with many educators in facing this im- 
portant obligation. Fluke’s Educational Support 
Programs are centered around a broad array of 
rugged, high performance instruments, a world- 
wide network of service and support, a series of 
comprehensive training materials, all at com- 
petitive prices. 


Product Reliability 


Fluke and Philips are recognized in the elec- 
tronics industry as premier suppliers of high per- 
formance industrial-grade test instrumentation, 
designed and built strong enough to take the 
toughest abuse. We recognize that a test 
instrument's application ranges from the labora- 
tory to the production floor to remote field service 
sites and that users range from the highly skilled 
test engineer to the first-time technical trainee. 
Therefore, we design and build our instrumenta- 
tion to be intuitively easy to use and to be able to 
withstand both physical and electrical mis-use. 
Most of our instruments meet or exceed the 
safety specifications outlined by UL, CSA and 


the European VDE. And our MTTF (Mean Time 
To Failure) specs attest to our rigorous design 
and Quality Control standards. In support of 
these claims for reliability, all of our instruments 
are backed by one-, two- or three year warran- 
ties. 

Inherent quality and reliability pays big divi- 
dends in the classroom, where students subject 
equipment to heavy use, and sometimes, mis- 
use. Where budgets for equipment maintenance, 
repair and calibration are limited, rugged, reli- 
able instruments that keep on working can make 
a difference in today’s full curriculums. 


Product Breadth 


Today’s electronic education ranges from basic 
electrical theory to advanced electronics re- 
search. Fluke and Philips offer a broad array of 
instrumentation to meet these classroom and 
laboratory needs, all offering exceptional value. 

Our products include real-time (analog) and 
storage oscilloscopes (analog and digital), hand- 
held and bench digital multimeters, frequency 
counters and counter/timers, function genera- 
tors, synthesized signal generators, digital test- 
ers, component testers (RCL Meters) and data 
acquisition equipment. 

Of particular interest to those educators mov- 
ing their students from the analog into the digital 
world are our oscilloscopes and DMMs that 
combine both analog and digital capability. Us- 
ing both measurement modes, one gains a strong 
understanding for the vital aspects of the grow- 
ing digital domain. 

Today’s electronic world increasingly requires 
that instruments and computers “talk” to each 
other via IEEE-488 or RS-232 links. The practi- 
cal teaching of such concepts has been ham- 
pered until now by the complexity and high cost 
of such instruments and systems. Now, how- 
ever, significant changes have made such teach- 
ing both more practical and affordable. Fluke/ 
Philips offers the broadest array of low-cost 
building blocks for PC-based IEEE test systems 
available from any supplier in the world. 

These building blocks include test instrumen- 
tation software (e.g., Test Team), IEEE-488 
cards, modular interconnect switches (System 
21), digital oscilloscopes, digital multimeters, 
counters, function generators, logic analyzers, 
microprocessor testers and more. 

Whether your curriculum covers basic elec- 
tronics or IEEE systems, your Fluke/Philips sales 
engineer can work with you, defining the equip- 
ment that best meets your needs. 


Worldwide Support 


When you choose a test equipment vendor, the 
product is just the first step. Fluke and Philips 
understand that selecting a vendor who backs 
that product with capable technical assistance 


Education Support Programs 


and reliable, rapid and afforable service is a 
critical issue in your decision. Fluke and Philips 
rank “number 3” in sales of test instrumen- tation 
worldwide. That makes us large enough to have 
a network of service and support facilities to fully 
serve our cutomers yet small enough to give 
that “extra measure” of customer care long after 
the sale is concluded. For 40 years we have 
lived by the motto that we “... give the Customer 
a little bit more than he thought he paid for’. 
Everyday, all of us at Fluke/Philips work hard to 
insure this motto gets translated into true cus- 
tomer satisfaction. (See previous Calibration & 
Repair Section for our array of flexible service 
agreements and plans.) 


Training Tools 


With the rapid changes in technology and 
electronics, schools are faced with a real di- 
lemma in keeping their curriculum and the tal- 
ents of their staff, up to date. Given today’s 
increasingly powerful, complex instrumentation, 
this task becomes even more acute. 

Fluke and Philips can help with an extensive 
array of training aids, including Basic Principles 
books, application notes, Quick Operating 
Guides, instruction manuals, service manuals 
and video tapes. In addition, a variety of product 
application courses, general technology work- 
shops and maintenance training are also avail- 
able. 

One new course is specifically designed for 
instruments in educational institutions: 70 Series 
Solutions. The 70 Series has been Fluke’s stan- 
dard in digital multimeters, with industry using 
over a million units. 

Fluke has created this instructor package, 
including instructor manual, training overheads, 
video tape and student workbooks. You can get 
started quickly in setting up this core, hands-on 
electronics lab, with an instrument that is widely 
used throughout the electronics test world. 


Exceptional Value 


The Fluke and Philips companies have built 
their reputation by serving customers with prod- 
ucts of exceptional value — high performance, 
proven reliability and fair prices. Nowhere is this 
more important than in educational institutions. 
In addition to products of superior value, we also 
support the teaching community with a series of 
EDUCATIONAL DISCOUNTS, GIFTING PRO- 
GRAMS, EXTENDED PRODUCT SUPPORT 
PLANS and TRAINING PACKAGES designed 
specifically for education. 

To see how we can effectively address 
YOUR teaching needs, contact your local 
Fluke sales office or call 1-800-443-5853, 
ext. 73. 
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State-of-the-art, primary standards laboratory 


NIST (NBS) traceability 
Cost-effective convenience 
Two key customer-oriented programs 


Preparation for the “1990 Electrical Unit Change” 


Fluke brings you the convenience of true serv- 
ice, with the highest accuracy standards. Our 
goal is to help you make your calibration lab the 
best it can be. 

Our metrology services continue to expand to 
meet your needs. 


Traceability Maintenance 
Programs 


° DVMP 
° 5700A Cal Package 

These innovative, on-site calibration services 
are offered to Fluke customers as a convenient 
means for maintaining traceability for your most 
accurate electronic measuring equipment. 


Direct Voltage Maintenance Program 


The Direct Voltage Maintenance Program has 
been in operation since 1984. This popular on- 
site service provides you with near - NIST (NBS) 
accuracy for the 10 volt output of your DC refer- 
ence standard without the inconveniences, cost 
and loss of use of sending your standard to NBS. 
For a complete description of this program, see 
Page Xxx. 

Traceability Maintenance Programs for alter- 
nating voltage and for resistance are under de- 
velopment, and are expected to be available by 
mid 1989. For information on any of these pro- 
grams, call (800) 443-5383, ext. 73. 
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5700A Artifact Calibration Package 


Designed forthe smaller facility which does not 
want the expense of owning and maintaining the 
10 volt standard and resistors needed for peri- 
odic “Artifact Calibration” of the 5700A, this 
service will be available about March, 1989. We 
will send you a characterized 732A, 742A-A and 
742A-10K plus the connecting cables and in- 
structions you will need. 


Standards Calibration Services 


Send in your standards, we measure them and 
report their value. If it requires repair, arrange- 
ments are made with you to most effectively 
bring your standard back into specification. For 
more information on availability and price, phone 


(800) 443-5853, ext. 73. 


The Changing Volt 


What’s Happening 


On January 1, 1990, the world will adopt a new 
worldwide standard of voltage. The change from 
the old standards is being made so everyone will 
have the same volt and instruments calibrated in 
one country will measure accurately in another. 

At present, there are several “volts”, each 
slightly different from the U.S. volt, and nearly 8 
ppm different from the SI volt, which is the “real 
volt”. In January 1990, each country will adjust its 
volt by the amount needed to make it correspond 


to the SI volt. In Canada and Europe, the change 
will be about 8 ppm, in the U.S., about 9 ppm. 

Small changes will be made in the values of the 
ohm, kilogram and the temperature scale at the 
same time. The amount and direction of all these 
changes will be decided in late 1988 or early 
1989. 


How Will It Affect You? 


Many calibrators and meters have enough ac- 
curacy that a change of 8 or 9 ppm in their cali- 
bration will be enough to seriously affect their 
ability to perform to specifications. These instru- 
ments must be identified and steps taken to 
prevent erroneous measurements. Other quan- 
tities will also change because of the change in 
the volt. These include the ampere and the watt. 

As arule, any instrument having specified un- 
certainty of +/- 50 ppm or less for direct voltage, 
alternating voltage, AC or DC current or power 
will require action to prevent errors. Some instru- 
ments having uncertainties between 50 ppm and 
100 ppm MAY be affected. These instruments 
should be identified and looked at on an individ- 
ual basis. 

It will be impossible to recalibrate all the af- 
fected instruments at once, so there will be a 
transition period in which both volts exist in the 
same facility. To avoid mistakes, instruments 
must be clearly marked to show which volt is 
being used. Standard stickers will be made 
available for marking instruments calibrated to 
the old volt and to the new volt. 

Changes in the ohm, the kilogram, and the 
temperature scale will be too small to impact 
large numbers of instruments. The effect of 
these changes will hardly be felt outside the 
standards laboratory, and there they will most 
likely be handled by means of paperwork changes 
to the values assigned to standards which main- 
tain those quantities. 


How Will Fluke Help? 


Fluke engineers and metrologists participate 
on the committee NIST (NBS) set up to ease the 
transition to the new units, and is in close contact 
with what is happening. Fluke will offer several 
programs to assist you in making the change 
easily and economically: 
® Fluke customers will be sent the necessary 

information and instructions as they become 

available. 

* Fluke will make available the “new volt” and the 
“old volt” stickers. 

* After mid-1989, Fluke instruments will be 
shipped with the “old volt” stickers. When the 
change is made at Fluke, instruments will be 
shipped with the “new volt” sticker. 

* The Fluke Direct Voltage Maintenance Pro- 
gram is prepared to assist you in adjusting your 
most accurate voltage standards. 

* The Fluke Technical Centers are ready to help 
you recalibrate your workload of meters and 
calibrators. 
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Calibration Moves Out of the Laboratory 
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Calibration System with 

Standards Room Accuracy ..........0:::c0c0 L0020 
Computer-Aided Calibration: 
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Automated Calibration System ............-....05 Lo021 
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Data Logger Helps Reduce Cost in Brewery 

(Industrial and Process Control 

MAGAZINE 16/85) yee eae erence ce se eeraesee FO0052 
2280A Data Logger Operator's Notebook...... J0222 


Data Acquisition/Computer Front Ends/ 
Process Control: 2400B/2452MCS 


Intelligent Computer Front End — 
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FOnFirenl@Stin@ ts. icccc seca cea eereeteees AL-1032/D0018 
To Monitor Remote TV Transmitting 

Stations)... 22 Sie ees AL-1033/D0020 
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To Control Hot Runner Temperatures 
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Using the 2452MCS with Stepper Motor 
Controller Option to Run a Factory 
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Using the 2400A Series for Gas Flow 
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Furnace Control and Monitoring ........ AL-1050/D0036 
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(incorrectly labeled as FOOS) ...............:00+ 


Touch-Control Equipment: 1020/1030 
Series/1780A 


Interfacing 1020 Series Touch Control Screens 
to Programmable Logic Controllers ............ L0023 
Adding Touch Control Screens to Allen-Bradley 
Programmable Logic Control Systems ....... 
Fluke Touch Control Screens Provide Versatile 
New Operator Controls for Stamping 


F0047 


L0024 


PIOSSOS cee reste cater vant abacus cane note L0025 
Adding Touch Control to Texas Instruments 

Series 500 Controllers ........0...ccscessseeeeseeenes L0026 
Adding Touch Control Screens to Square D 

Programmable Controllers ...........:.::ccsesce0 L0027 
Linking Data Collection Devices to the 

Fluke Touch Control Screens ...........:::008 L0031 
Digital Thermometers 
Total Instrument Accuracy for Digital 

Thermometers (Was AB-29) ..........:::00e0 Boo05 
Test or Calibrate Thermocouple or Millivolt 

Indicators (2190 + Y2003) (Was AB-47) .... BO059 
2300A Temperature Scanner: Typical PTI 

Applications (Was AB-51) ..........cceeeeeeeee Bo074 


Case Studies in Temperature 
Measurementis tie oe ccek eco cee AL-1048/D0034 
Thermocouples, RTDs Can Boost Temperature 
Measurement Accuracy (Industrial Research 


& Development 11/83) ..........:cecceeseeseeeeees F0031 
Fluke 52K/J Thermometer (Hands on 

Electronics 5/87) ctu: .tac:tertetcre tts. oe cceeetennce F0070 
The ABCs of Thermometers ............:ccceeeees G0145 


Printers 
“Computing” Printer Solution - Some 


Typical Instrumentation Applications 
(2030A) (Was AB-50) ...........:cceeceseeseseeseeee 


Signal Sources 


Systems Use of the 6011A Synthesized 


Signal Generator ...........cccccceeeees AB-22/B0048 


Signal Generator Primer...........:cesseeenees Bo121 
Filter Testing Using the 6070A and 6071A 
Synthesized Signal Generators ............00- BoO124 


Delay Lines Give RF Generator Spectral Purity, 


Programmability (Electronics 8/80) ............ F0013 
Low Cost Signal Generator Features 

2.1 GHz Range and Pulse Modulation 

(rf design) 4/87) 2 icc. 20. Ast cence emeeeeeee F0073 
General 


IEEE Standard 488-197 Digital Interface for 
Programmable Instrumentation ....... AB-36/B0053 


GPIB System 21 
GPIB System Increases High Tech 


Production Test Flexibility ............. 9498 728 00813 
GPIB System Improves Metal Resistor 

Production Technique .................+ 9498 728 00913 
GPIB System Speeds Bus Command 

Response Time Checking ............. 9498 728 01013 
GPIB Ensures Correct Connections in 

Semi-Automatic Testing ................ 9498 728 01113 
GPIB Simplifies Burn-in Testing 

for. Multimetersy..c2Ai oie ter. -caeererses 9498 728 01213 
GPIB System Guarantees Long-Term 

Diode Performance ............:c0000 9498 728 01313 
GPIB System Speeds Up Heat Meter 

Calibration .:::4:.25.2 eee eee 9498 728 01413 
GPIB System Speeds Oscilloscope 

Calibration... 220s eee 9498 728 01513 
GPIB System Speeds Calibration of 

Crystal Oscillators ...........:c:cceee 9498 728 01613 
Various 


Basic Principles and Measuring 

Techniques of the Philips VHF 

Oscilloscopes ....::.:..4:.en0 teeveeeeeaeeae 9498 720 01214 
PM 8271/72 Quick Operating Card .. 9498 727 00519 
PM 3570 Quick Operating Guide....... 9498 505 01511 
PM 3320 Quick Operating Guide....... 9498 449 05911 
PM 3285A/95A Quick Operating 


GUA os. acsacedeeaansnesece oe eee ee 9498 720 01319 
PM 3050/55 Quick Operating 

GA ea ee 9498 720 00819 
PM 3632 Short Operating Guidd ...... 9498 505 01311 
PM 3360 in Materials Testing ........... 9498 443 04811 
PM 3360 Advanced Measurement 

Solutions!s...3 See ee 9498 443 05011 


PM 3305 Quick Operating Guide...... 9498 445 04611 
PM 3360 Qick Operating Guide ........ 9498 445 04811 


PM 3305 Automotive Industry .......... 9498 445 05611 
PM 3360 Quality Control in TV 

AN VIdCO a... incase eee 9498 445 05511 
PM 3360 Quality Control in 
Electrical Engineering ........-...:0cc00 9498 720 00614 
PM 3360 Quality Control in 
Mechanical Engineering ...............0 9498 720 00714 
PM 3360 in the Automotive Industry. 9498 720 01414 
PM 3360 for Mains Analysis ............. 9498 720 01516 
PM 2618 MAS Multimeter for 
Medical Applications ...........:::cceee 9498 477 01511 


a eS 
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General Accessories 


This section includes an assortment of 
general instrument accessories that are 
compatible with a wide variety of Fluke and 
Philips instruments and products. Please also 
refer to the individual product sections in this - 
catalog, as well as the alphabetical index, for 
specifications and ordering information on 
other accessories designed specifically for use 
with particular products. 


BNC-Banana Adapters 


Cables 


Adapters oes se rae 486 


Gonnectorsecnta cin Pa eee eee OG: 
Cablesee ee ae Beek Seah se uate a) 407 
Rack Adapters a ne AB 


Rack Adapters 
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General Accessories 


Also see page 127 for other accessories. 


Y9109 Y9108 Y9113 


BNC-Banana Adapters* 


BNC-to-banana adapters permit interconnec- 
tion between equipment having BNC plugs or 
jacks and equipment with double banana plugs 
or jacks. 


Y9108** BNC Jack to Double 


Batiatia Riggs vn .u trea eee $15 
Y9109** Binding Posts to BNC Plug ...... 20 
Y9113** BNC Plug to Double 

Bablatian PIGS... 4. te...ceemenes ee sear 20 


Phone Adapters* 


Adapters permit interconnection between 
equipment with phone plugs and equipment with 
BNC our double banana plug connectors. 
Y9114** BNC Jack to Phone Plug ......... 
Y9115** Phone Jack to BNC Plug ......... 20 


Phono Adapters* 


Adapters allow interconnection between equip- 
ment having phono connectors and BNC con- 
nectors. 


Y9116** BNC Jack to Phono Plug ......... 
Y9117** Phono Jack to BNC Plug .......... 20 


MO00-100-714 


MO00-100-714 Panel Protectors 


A front panel protector is a molded plastic, 
snap-on accessory which fits over the front panel 
of a DMM, counter, etc. The cover provides 
protection for the front panel controls, and is 
useful for storing or transporting the instrument. 

MO00-100-714 is designed to fit the 8000A and 
8600A DMM, and the 1900A, 1910A, 1911A, 
1912A Counters. M03-203-700 is designed to fit 
the 515A Calibrator and the discontinued 8200A 
DMM. 


MO0-100-714** Dust Cover ................. 
MO03-203-700* Dust Cover................... 25 


Y9101 Y9102 Y9103 


BNC 50-Ohm Attenuators, etc. 


BNC 50-ohm, 2-watt attenuators for use with 
VHF and UHF instruments: 


Y9100** 6 dB Attenuator «0... $55 
Y9101** 14 dB Attenuator |... 55 
Y9102** 20 dB Attenuator ...................... 55 


Y9103** BNC 508 feedthru terminator ... 35 
Y9301 Min-Loss Pad, 50Q to 75Q, 


TYPeGN oi. ee 260 
Y9317 502 Termination, Shielded, 
TypetN ck Si ee 95 


Y9106 


Y9107 Y9110 


BNC Connectors 


Y9107** BNC “T” Jack, Plug, Jack......... $15 
Y9110** BNC Jack to PC Pins .............. 20 
Y¥9106** BNC '“1"'3 Jacks \:)... 2 eee 20 
Y9307 Adapter, N to BNC, 75Q.............. 20 
Y9308 Adapter, N to BNC, 50©............... 20 
Y9316 Cap, Non-Shorting, BNC ............ 10 


* These adapters and exposed metal connectors should 
not be used for floating measurements that are greater 
than 30V ac, 42V peak or 60V dc above earth ground. 

**Available through Distributors 


i i ee eee 


486 


1989 Fluke and Philips Catalog 


General Accessories 


Y7201 Attenuator/Filter 


The Y7201 is acombination variable attenuator 
and selectable low pass filter which can be used 
for input signal conditioning on all Fluke count- 
ers. 

Input Impedance: 47 kQ 

Attenuation Range: +5 to +100, continuously 
adjustable 

Low Pass Filter: 1 kHz, 20 kHz, or 100 kHz 
switch-selectable 

Maximum Input: 30V 


Y7201** Attenuator/Filter (Counters) 


A53 Telescopic Whip Antenna 

Telescopic Whip Antenna connects to input of 
all counters. Uses swivel BNC connector. Per- 
mits measurements without direct cable connec- 
tions whenever input signal strength is sufficient. 
A53** Telescopic Whip Antenna ............ 


$30 


50Q BNC Coaxial Cables* 


RG-58 C/U coaxial cables with BNC connec-_ 
tors (plugs) on each end are available in two 
lengths: 


Y9111** BNC Cable 0.93m (3 ft) 50Q.... $20 | 
Y9112** BNC Cable 1.85m (6 ft) 50Q.... 20 | 
Y9315 Coaxial Cable, N Mate... 65 | 
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IEEE-488-Compatible Cables 


A series of cables in three lengths are used to 
connect instruments to each other and to the 
IEEE-488 Bus. Each cable end has both a plug 
and a jack and are shielded. 


Y8021 Shielded IEEE-488 


Cable inv 39:40) ate eee. $125 
Y8022 Shielded IEEE-488 

Cable 2m(78,83) scibeco cece ee eee, 135 
Y8023 Shielded IEEE-488 

Cable:4mi(13) ete eee 145 


RS-232 Cables 


These cables are to connect instrument con- 
trollers, terminals, modems, printers, etc. to other 
similar equipment compatible with EIA Standard 
RS-232-C. 

Y1702 Null Modem Cable 2m (6.56 ft)... $125 


Y1703 Null Modem Cable 4m (13 ft) ...... 150 
Y1705 Null Modem Cable 30m (1 ft)...... TMS 
Y1707 Interface Cable 2m (6.56 ft) ........ 125 
Y1708 Interface Cable 10m (32.8 ft) ...... 150 
Y1709 Printer Cable 1m (3.28 ft) ........... 125 
Y5003 Interface Cable 1.52m (5 ft) ........ 130 
Y5004 Interface Cable 3.05m (10 ft) ...... 140 


RS-232 Cable Wiring 


¥1702, Y1703 & Y1705 


0B 25S 
(Socket) 
Pin # 


Wiring 


Y1707, ¥1708, 
Y5003 & Y5004 
Wiring 


DB 258* + 
{Socket} 
Pin # 


Shield 


OB 25S 
(Socket) 
Pin # 


1709 
Wiring (1 Meter} 


7 
U 


Mmanhbwnsa — 
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Rack-Width Rack Adapters 


Fluke bench/systems instruments are designed 
to be easily mounted in a standard 19-inch rack 
cabinet. Some have rack-mount panels and some 
need rack adapters. When adapters are required 
they are listed with the instrument — among its 
recommended accessories. 


Portable Instrument Rack Adapters 


MO00-200-611 


-MO00-200-612 


M00-200-613 


Multimeter Rack Adapters 3-1/2" High 


8000A, 8010A, 8012A, 8050A, 8600A: 
MO00-200-611, MO0-200-612 & M00-200-613 
8840A, 8842A, 8840A/AF: Y8834 and Y8835 


Y8834 Single Rack Mount Kit, 


BS4OANSSADA tet ee eee $45 
Y8835 Dual Rack Mount Kit, 
B840Ay SB42A eke re se ee 100 


Counter Rack Adapters 3-1/2" High 


1900A, 1910A, 1911A, 1912A: M00-200-611, 
MO00-200-612 & M00-200-613 


Thermometer Rack Adapters 
3-1/2" High 

2165A, 2166A, 2168A, 2175A, 2176A: 
M00-200-611, M00-200-612 & M00-200-613 
M00-200-611** 3-1/2" Rack Mount Kit, 


OSCE cs cee cea mee regan ea cee $50 
MO00-200-612** 3-1/2" Rack Mount Kit, 

Center 2.2.22 ae eee 50 
MO00-200-613** 3-1/2" Rack Mount Kit, 

Dali ctes 2 rience ir en a aoe 60 


* These adapters and exposed metal connectors should 
not be used for floating measurements that are greater 
than 30V ac, 42V peak or 60V dc above earth ground. 

** Available through Distributors 


Panel-Mount Thermometer Adapters 


2160A-7032 


= 


2160A-7033 


Either the 2160A or the 2170A Thermometer 
may be mounted in these rack-width panels that 


488 


are 3-1/2 inches high. Also, the 2161A Multipoint 
Selector and 2162A Digital Comparator will fit 
the panel openings. 


2160A-7032** 3-1/2" Rack Mount 


Panel Kit? Doubles) 2..... ee ee $90 
2160A-7033** 3-1/2" Rack Mount 
Panel Kit; Mitple ts te: 2.2.6.8 es, seen ee 90 


PTl-Style Instrument Adapters 


Rack adapters for the 2180- and 2190-Series 
Thermometers, 7200 Series Counters, 8920 
Series DVMs, and other Fluke products in PTI 
cases look like those shown in the picture except 
for the size of the opening or height of the panel. 


PTI Panel Opening Rack Panel Size 
Case ; 
3-1/2 in 
A Y2010 | Y2011 (89 mm) 
B Y2012 | Y2013 5-1/4 in 
7in 
Y2016.| Y2017 (177.8 mm) 
5-1/4 in 
[= [ome ats, 


19 in 
(483 
mm) 


PTI-Style Instrument 
Panel Adapters 

Fluke instruments in PTl-style cases may be 
mounted behind your own panel through a stan- 


dard size panel opening by using one of the 
adapters identified below. 


Panel-Mount Adapters 
Panel Cutout 


92 mm 97mm 
(3.62 in) (3.82 in) 


92mm |186 mm| 97 mm |214 mm 
(3.62 in) | (7.32 in) (8.43 in) 
122mm 
145 mm 
t Any dimension from 96 mm to 116 mm. Not Standard. 
Each kit fastens to a panel with four machine screws. 
The bezel fits over the front of the panel cutout and the 


screws hold the bezel and rear (instrument) support 
bracket to the panel. 


PTI-Style Instruments 


2020A, 2030A, 2300A 
2180A, 2189A, 2190 
Y2000, Y2001 


Y2024 3-Module Power Cord 


Three 3-wire receptacles for powering two or 
three PTI-style instruments from one power outlet. 


PTI Case Dimensions } 


57 mm (2.25 in) 
82 mm (3.23 in) 
105 mm (4.13 in) 
128 mm (5.03 in) 


205 mm 
(8.05 in) 


326 mm 
(12.85 in) 


Ordering Information 


Models January 1989 prices 


Y2010 3-1/2" Rack Mount Kit PTI, Single $95 
Y2014 5-1/4" Rack Mount Kit PTI, Single 95 
Y2015 5-1/4" Rack Mount Kit PTI, Double 95 
Y2016 17" Rack Mount Kit PTI, Single ... 95 
Y2017 17" Rack Mount Kit PT!, Double . 95 


Y2020 4.80" DIN Panel Mount Kit PT!.... 95 
Y¥2021 5.70" DIN Panel Mount Kit PTI..... 95 
Y2024 3-Module Power Cord ................. 21 
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Ordering Fluke and Philips products is as 
easy and convenient as picking up the phone. 
Fluke and Philips Sales Offices, Representa- 
tives and Authorized Industrial Distributors are 
located worldwide to provide you with 
immediate sales assistance, on your local 
level. For U.S. Government purchases, we 
also have strategically located sales special- 
ists ready to assist your needs. For details on 

_ pricing, delivery and terms, to technical _ 
information regarding the suitability of a 
particular product for a specific application, 
Fluke and Philips can help. Give us a call. 


Working with Fluke oh aa. 
Warranty & Terms of Sale 20ers 494 
Government Operations peas silvia be es ae 
International Sales Offices 22.00.0006. ey Cenae 
Technical Service Centers .......... Be 497 
Authorized Distributors... 500 

Rental Companies ............00...- BNCRC SOLE 

US \Sales Offices 0 atau oka 504 

Call Glide oe ae. Inside Back Cover 
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Working With Fluke 


Fluke’s sales and service organization is built 
around one single premise: To give you, our 
customer, an extra measure of value in every- 
thing we do for you. The large number of conven- 
ient local Fluke sales offices, technical service 
centers, distributors and representatives around 
the world is a reflection of that commitment. 


Your Local Fluke Sales Office 


Your introduction to Fluke and Philips products 
and services is your local Fluke sales office. The 
majority of these offices are linked to the Fluke 
factory, which means you can get information 
you need on our products and services, fast and 
accurately. A complete listing of sales offices 
begins on page 504. 


Call Your Local Fluke Sales Office for: 


¢ Application Assistance 


A Fluke sales engineer can answer your ques- 
tions and help you identify the Fluke and Philips 
equipmentthat meets your application. The sales 
engineer is backed by application engineers and 
factory specialists who can help create solutions 
for your test, measurement and control prob- 
lems. 


¢ Product Demonstrations 


Demonstrations of a particular Fluke or Philips 
instrument may be arranged through your local 
Fluke sales office. A large inventory is main- 
tained of many Fluke and Philips instruments for 
demonstration purposes, and we will make every 
effort to accomodate your needs. Fluke and 
Philips products are also displayed at many 
trade shows throughout the year. And also look 
for the Fluke and Philips unique mobile electron- 
ics exhibit vans. They regularly travel throughout 
the U.S., visiting key customer sites. We also 
welcome you at the Fluke factory in Everett, 
Washington. Your local Fluke sales office can 
help arrange a factory visit, and tell you more 
about our trade show and van schedule. 


¢ Custom Instruments and Systems 


Many Fluke and Philips instruments can be 
supplied in different colors, with altered specifi- 
cation ranges, special connectors, or other 
special features. Some systems may also be 
assembled and customized to your requirements. 
Fluke also gives you access to FCS — Fluke 
Cooperative Services. FCS is a network of inde- 
pendent specialists who know hardware, soft- 
ware, and your industry. FCS is for project 
managers, production managers, systems engi- 
neers — anyone who needs total test, measure- 
ment, and control systems solutions. Call your 
local Fluke sales office for more information. 
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¢ Quotations 


Often times it is difficult to know exactly what is 
needed in regards to options, accessories, and 
service packages for the instrumentation you 
need us to quote. Your local Fluke sales office 
can help. Each is staffed by professional sales 
engineers who are ready to assist you in prepar- 
ing quotes on any of the products found in this 
catalog. Simply call or write your local Fluke 
sales offices for immediate quotation service. If 
you have any special requirements unique to 
your request, please be as specific as possible, 
so that we may be able to provide you with a 
quote that reflects exactly what you need. 


¢ Placing Your Order 


In many instances, the information contained 
within this catalog will be sufficient for you to 
decide on which product or service you wish to 
purchase. In these events, a phone call to your 
local Fluke Sales Office can provide you with 
product availability and pricing. When placing 
your order, please be sure to specify the product's 
order number (model, accessory, or part) as well 
as the product name. It’s best to be as complete 
as possible. Once the order is placed, you will 
receive confirmation of your order, along with a 
scheduled ship date. 


Fluke Technical Service Centers 


Strategically located in major markets through- 
out the world, our technical service centers are 
equipped with the necessary instruments, stan- 
dards, procedures and personnel to help you 
maintain Fluke and Philips products to peak 
performance. To order repairs, calibration serv- 
ices, service agreements, call the Technical Serv- 
ice Center nearest you. A complete listing is 
shown on page 497. 


U.S. Government Sales & Support 


Fluke’s Government Operations Group can 
provide you with the latest information on provi- 
sioning, nomenclature, and National Stock 
Numbers. They can also provide ordering assis- 
tance and guidance for the many special Fluke 
and Philips products, systems, and services that 
specifically support Government applications. 
Most of the instruments in this catalog are avail- 
able on General Service Administration Con- 
tracts. A complete listing of U.S. Government 
Sales and Support offices are on page 492. 


The Fluke Factory 


Call the Fluke Factory for: 


¢ Replacement Parts Orders and 


Module Exchange 

All orders for replacement parts and module 
exchanges can be placed by calling 1-800-526- 
4731, in Alaska, Hawaii and Washington call 
(206) 356-5774. A trained specialist for both 
Fluke and Philips product lines will assist you in 
answering price and delivery questions and will 
take your order. 


¢ Export Shipments 


Questions on licensing issues, shipping costs, 
proforma invoices, power cords, etc. can be 
answered by calling Fluke’s export sales office 
at (206) 356-5112. 


°Training 


Any training questions at all can be answered 
by calling 1-800-44-FLUKE, ext 73. 


¢ Before and After Sales Application 
Assistance 


If your local sales engineer isn’t readily avail- 
able, Fluke offers a toll-free telephone service to 
provide immediate answers to questions you 
may have regarding the suitability of a product 
for a particular application, or operational assis- 
tance regarding the product itself. You may also 
call this number to find the location of your 
nearest Fluke Sales Office or authorized dis- 
tributor. Call 1-800-44-FLUKE. 


Fluke Distributors 


Distributors in over 500 U.S. locations stock 
many Fluke products for immediate delivery. 
Products include such instruments as handheld/ 
benchtop digital multimeters, thermometers, and 
accessories. Fluke products carried at distribu- 
tor locations are footnoted in the product index 
pages at the beginning of this catalog. Also, 
there is a phrase stating “Available through Fluke 
Distributors” in the ordering information block for 
each specific product described throughout the 
catalog. (To purchase distributor-sold products 
in quantities more than 50, contact your Fluke 
Sales Office.) 

For the Fluke Distributor located closest to you, 
see pages 500, 501 and page 502. Or call 1-800- 
44-FLUKE. 
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The Fluke Warranty 


Fluke warrants each product it sells to be free 
from defects in material and workmanship under 
normal use and service. Software is warranted to 
operate in accordance with its programmed in- 
structions on appropriate Fluke or Philips prod- 
ucts; it is not warranted to be error free. This 
warranty extends only to the original purchaser 
and does not apply to fuses, computer media, 
batteries or any product which, in Fluke's sole 
opinion, has been subject to misuse, alteration 
or abnormal conditions of operation or handling. 
The warranty period is controlled by the warranty 
document furnished with each product and begins 
on the date of shipment. For specific warranty 
periods, refer to the appropriate product page in 
this catalog. 

For warranty service, contact a Fluke Technical 
Center or send the product, with a description of 
the difficulty, postage prepaid, to the nearest 
Fluke Technical Center. Fluke assumes no risk 
for damage in transit. Fluke will, at its option, 
repair or replace the product free of charge. 
However, if Fluke determines that the failure was 
caused by misuse, alteration or abnormal condi- 
tion of operation or handling, you will be billed for 
the repair. The repaired instrument will be re- 
turned to you, transportation prepaid. 


THE FOREGOING WARRANTY IS EXCLU- 
SIVE AND IS IN LIEU OF ALL OTHER WAR- 
RANTIES, EXPRESS OR IMPLIED, INCLUD- 
ING BUT NOT LIMITED TO ANY IMPLIED 
WARRANTY OF MERCHANTABILITY OR FIT- 
NESS FOR A PARTICULAR PURPOSE OR 
USE. FLUKE WILL NOT BE LIABLE FOR ANY 
SPECIAL, INDIRECT, INCIDENTAL, OR CON- 
SEQUENTIAL DAMAGES ORLOSS WHETHER 
IN CONTRACT, TORT, OR OTHERWISE. 


Terms & Conditions of Sale 


Prices and Terms 


Prices shown in this catalog are suggested 
U.S. list prices prevailing at the time of printing. 
John Fluke Mfg. Co., Inc. reserves the right to 
change prices, and the prices in effect at the time 
an order is received will apply. Prices are F.O.B. 
origin unless otherwise specified, and apply only 
when the final destination is within the U.S.A.. 

U.S. terms are 30 days net. Unless credit has 
already been established, shipments will be made 
C.O.D. or on receipt of cash in advance. Terms 
for orders for other countries are either an irrevo- 
cable letter of credit or cash in advance, unless 
other terms have been previously arranged. 


Shipping Methods 


Unless specifically requested otherwise, sur- 


face transportation is used in the U.S., which 
may include motor freight or United Parcel Serv- 
ice. Air freight or air express will be used only if 
you specify it on your order. Unless buyer re- 
quests collect shipment, all shipping charges are 
prepaid and added to the invoice as a separate 
line item. 

Shipments to destinations outside the U.S. are 
made from the appropriate Fluke or Philips facil- 
ity by either surface or air, per buyers request. 
Please note that shipments by sea usually re- 
quire commercial export packaging at a nominal 
extra charge. 


Product Changes 


Although product information and illustrations 
in this catalog were current at the time it was 
approved for printing, John Fluke Mfg. Co., Inc., 
in acontinuing effort to offer excellent products at 
a fair value, reserves the right to change speci- 
fications, designs, and models without notice. 


Calibration Reports 


Special calibration reports are available for a 
modest fee that include numerical values per- 
taining to the calibration, the uncertainties asso- 
ciated with the calibration, and statements ex- 
plaining the calibration. Your local Fluke Sales 
Office can advise you of the fee for any special 
calibration report you may require. They must be 
thoroughly defined when an order is placed. 


Power Cords 


Fluke instruments are fitted with one of the 
power cord and plug options shown below and 
are wired for the voltage indicated. The power 
cord supplied with your instrument is the one 
commonly used in the country where the instru- 
ment will be delivered. 

If you require a power cord and plug other than 
the one listed below for the country where the 
instrument will be delivered, specify that power 
cord and plug when you order. 

Philips instruments listed in this catalog are 
configured for standard North American power 
requirements. If you require a different configu- 
ration, specify power cord and plug combination 
from the list below. 


Environmental Capabilities 


N.B.: 

The environmental data is valid only if the 
instrument is checked in accordance with the 
Official checking procedure. Details of these 
procedures and failure criteria are supplied on 
request by your local Fluke or Philips organiza- 
tion. 
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North America. 120V/15A 


Option LC-1 


South African 240V/5A 


Fike Product Category 1* Product Category 2** 


3 
[Noth American 240V7iBA | Opiont-2 


Philips 


Specify Country 
of destination 
on order 


*Final digit in model number format PM ----/--- for Philips Category 1 Products including Oscilloscopes (except as 


in 2 below), Multimeters, Recorders, and System 21 


**Philips Category 2 Products including Logic Analyzers, Signal Sources, Pulse Generators, Pattern Generators, 


Counters and Scope models PM 3219/3264/3266/3267 


Ge 


LC-1/--3 


LC-2 


ww 


LC-3/--1 


491 
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Government Operations Group 


Fluke sales offices (see page 504) and the 


Government Operations offices listed here have. 


the latest information on provisioning, nomen- 
clature, and National Stock Numbers. 


National Office Army Office 

Defense and Government Army Manager 
Operations Manager 5640 Fishers Lane 

5640 Fishers Lane Rockville, MD 20852 
Rockville, MD 20852 (301) 770-1570 

(301) 770-1570 4920 Corporate Drive 
Air Force Offices Suite J 

Air Force Manager Huntsville, AL 35805-6202 
10417 Gulfdale (205) 837-0581 

San Antonio, TX 78216 — Marine Corp Office 
(512) 340-2621 Marine Corp Manager 
5450 Far Hills Avenue 5640 Fishers Lane 

Suite 111 Rockville, MD 20852 
Kettering, OH 45429 (301) 770-1570 

(513) 436-2224 Dept. of Transportation 
Navy Offices (FAA/U.S. Coast Guard) 
Navy Manager Manager 

5640 Fishers Lane 5640 Fishers Lane 
Rockville, MD 20852 Rockville, MD 20852 
(301) 770-1570 (301) 770-1570 


16969 Von Karman Ave. Security Agencies Office 
Suite 100 Security Manager 
Irvine, CA 92714 5640 Fishers Lane 
(714) 863-9031 Rockville, MD 20852 
(301) 770-1570 


U.S. General Services Administration 


Most of the instruments in this catalog are 
available on the following General Services 
Administration Contracts in FSC Group 66, Part 
Il, Sections “H” and “J”, Class 6625: 


Contract Period Category 
GS00F03546 Sept 12, 1988 Electrical/ 
(Section H) to Electronic 
July 31, 1991 Components & 
Test Equipment 
GSO00F93525 Sept 28, 1987 Instruments: 
(Section J) to Measuring and 
May 31, 1990 Testing 


Special Products, Systems & Services 


Listed below are examples of products, sys- 
tems, and services that specifically support 
Government applications. 


Products 


Model 6060A/AN Synthesized Signal Gen- 
erator. (NSN 6625-01-222-5007). A low-cost 
efficient signal generator and FM deviation meter 
with a frequency range of 10 kHz to 520 MHz. 


Model 8520A/AS-1 System Multimeter (NSN 
6625-01-141-8057). Certified by the Air Force as 
the first module to complete all requirements 
imposed by the Modular Automated Test Equip- 
ment (MATE) Program. 


Model 8025B Multimeter (NSN 6625-01-266- 
3494). A feature loaded handheld multimeter de- 
signed to the rugged requirements of MIL-T- 
28800 Type II, Class 2, Style A. Basic de accu- 
racy is 0.1% and includes a 31-segment bar- 
graph for peaking, nulling and capacitor check- 
ing, “Touch Hold” to capture and display read- 
ings. Operates over the rugged temperature 
range of -40 to 55°C and comes with a rugge- 
dized hard case and low temperature test leads. 


Model 27/FM Multimeter (AN/PSM-45A NSN 
6625-01-265-6000). A 3-1/2 digit multimeter with 
80K-6 High Voltage Probe selected by the Army 
as the preferred portable multimeter for multi- 
service maintenance and repair testing. 


Model 8840A/AF Digital Multimeter (NSN 
6625-01-196-0014). A low-cost, high-accuracy 
5-1/2 digit multimeter for bench and system 
applications. 


9010A/AF Microprocessor Board Test-Set. 
A bench top “Troubleshooter” for the repair of 
Microprocessor based equipment and instru- 
ments. The Test Set consists of a 9XXXA Digital- 
System mainframe with a compliment of Test 
Interface Pods. Selected for use in Calibration 
and Repair facilities. 


Systems 


MECCA (Modularly Equipped and Config- 
ured Calibrators and Analyzers). Provides the 
Navy with automatic calibration capability on- 
site under rigorous conditions by integrating the 
Fluke 1722A/AP Instrument Controller, 5102B 
Meter Calibrator and 8506A/AN Digital Multime- 
ter. 


Model A123 Automated Calibration Sys- 
tem. A high accuracy mobile calibration system, 
configured to calibrate 5-1/2 and 6-1/2 digit DMMs 
automatically. 


Software 


FlexSys (ATLAS Test Software). FlexSys is 
a complete ATLAS software system which runs 
on Fluke’s powerful IEEE-488 Controller, the 
1722A. With FlexSys and the use of resource 
descriptions, TPS integration is rapid and easy. 
ATEsystem reconfiguration can be accomplished 
without recompiling or modifying ATLAS test 
procedures. 


Services 


Direct Voltage Maintenance Program. (See 
page 231.) 

Application Training. Some of the courses 
presently available, including several which are 
complimentary with a system purchase, are 
identified below. Contact your local Fluke sales 


office or Government Operations field office for 

the most current information on course/seminar 

content and attendance considerations. (See 

page 476.) 

1722/1752 Data Acquisition Training Course 

2280 Data Loggers Training Course 

2452MCS Measurement and Control System 
Training Course 

3040A-1 Digital/Analog Board Test System 
Training Course 

3050B Digital/Analog Board Test System 
Training Course 

3200A Manufacturing Defect Analyzer 
Training Course 

6070A/6071A Signal Generator RF Seminar 

7405A/7410A-100 Automated Calibration 
System Intermediate Training 

9000A Micro-System Troubleshooter 
Introductory Training 
(Basic and Advanced courses) 

9100A Programming Courses 

Principles of Metrology 


Maintenance Training. Fluke understands the 
needs of customers who want their own mainte- 
nance capability, especially the Military. Mainte- 
nance training courses currently scheduled for 
presentation at various Technical Service Cen- 
ters include: (See page 476 for complete course 
listing and contact locations.) 


1722 Instrument Controller 

2280 Data Logger 

2452 Intelligent Computer Front End 
3040 PCB Test System 

3050 PCB Functional Test System 

3200 Manufacturing Defects Analyzer 
5100/5101/5102 Meter Calibrator 

5200 Programmable AC Calibrator 
8500/8502/8505/8506 Digital Multimeters 
8840 Digital Multimeters 

Digital Multimeters (Bench & Handheld models) 


Logistics Data Book 


The Fluke Government Operations Group has 
prepared a Logistics Data Book, containing in- 
formation to aid in ordering Fluke and Philips 
instruments. The available Fluke and Philips 
instruments are listed by National Stock Number 
and cross referenced. Many services available 
through our Customer Support Group are listed, 
including replacement spare parts kits, applica- 
tion and maintenance training, and special 
applications support. To obtain a copy of the 
Logistics Data Book, please contact the nearest 
Fluke sales office. 


National Stock Numbers 


To obtain current NSNs for Fluke and Philips 
products, turn to the specific product page, the 
NSNs are printed within the instrument photo. 
Updated NSN listings are available through the 
nearest Fluke Government Operations Office or 
the Logistics Data Book. ; 
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Algeria 

Bureau de Liaison Philips 
(For Fluke and Philips products) 
24 rue Bougainville 

El Mouradis, Alger 

Tel: 60 14 05 

TLX: 62221 


Antilles 

Philips Antillana N.V. 
(For Philips products) 
Schottegatweg Oost 146 
P.O. Box 3523 
Willemstad, Curacao 
Tel: 599-9-615277 

TLX: 1047 


Argentina 

Coasin S.A. 

(For Fluke products) 

Virrey del Pino 4071DPTO E-65 
1430 CAP FED 

Buenos Aires, Argentina 

Tel: (54) (1) 552-5248 

TLX: (390) 22284 


Philips Argentina S.A. 
(For Philips products) 
Casilla Correo 3479 

Vedia 3892 

1430 Buenos Aires 

Tel: 54-1-5414106/5417141 
TLX: 21359/21243 


Australia 

Philips Scientific & Industrial 
Pty Ltd. 

(For Fluke and Philips products) 
Centrecourt 25-27 Paul Street 
North Ryde 

Sydney N.S.W. 2113 

Tel: (61) 88 88 222 

FAX: (61) 2-888-0440 


Austria 

Osterreichische Philips Industrie 
GmbH 

(For Fluke and Philips products) 
Geschaftsbereich | & E 
Marktbereich Test-und MeBgerate 
A-1101 WIEN, Triester StraBe 64 
Tel: (0222) 60101/1722 DW 


Bangladesh 

Motherland Corporation 
(For Fluke products) 

24 Hatkhola Road, Tikatuli 
Dacca-3, Bangledesh 

Tel: 257249 

TLX: (950) 642022 


Philips Bangladesh Ltd. 
(For Philips products) 
P.O. Box 62, Ramna 
16/17 Kawran Bazar C/A 
DHAKA 

Tel: 411976 

TLX: 65668 
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Belgium 

N.V. Philips Professional Systems 
S.A. 

Test and Measurement 

(For Fluke and Philips products) 
Tweestationsstraat 80 

Rue des Deux Gares 

Brussel 1070 Bruxelles 

Tel: 2-5256111 

Bolivia 

Coasin Bolivia S.R.L. 

(For Fluke products) 

Casilla 7295 

La Paz, Bolivia 

Tel: (591) (2) 40962 

TLX: (336) 3233 COALAP BV 


Brazil 

ATP Hi-Tek Eletronica Ltda. 
(For Fluke products) 

Al. Amazonas 422, Alphaville 
Barueri 06400 

Sao Paulo, Brazil 

Tel: (55) (11) 421-5477 

TLX: (391) 1171413 


Philips do Brasil Ltda. 

(For Philips products) 

Av. Eng. Luiz Carlos Berrini 3009 
Caixa Postal 8681 

04571 SAO PAULO S.P. 

Tel: 55-11-2411611 

TLX: (011) 32750 


Brunei 

Rank O’Connor’s, Sdn Bhd 
(For Fluke products) 

No. 8 Block D, 

Sufri Shophouse Complex 
Mile 1 Jalan Tutong 

Bandar Seri Begawan 
Negara Brunei Darussalam 
Tel: (673) (2) 23109 or 23557 
TLX: (799) BU2265 RANKOC 


Canada 

Fluke Electronics Canada Inc. 
(For Fluke and Philips products) 
400 Britannia Rd. East Unit #1 
Mississauga, Ontario 

L4Z 1X9 Canada 

Tel: (416) 890-7600 

FAX: (416) 890-6866 


Fluke Electronics Canada Inc. 
(For Fluke and Philips products) 
1690 Woodward Drive 

Suite 216 

Ottawa, Ontario 

K2C 3R8 Canada 

Tel: (613) 723-9453 

FAX: (613) 723-9458 


Fluke Electronics Canada Inc. 
(For Fluke and Philips products) 
1255 Trans Canada Highway 
Suite 130 

Dorval, Quebec 

H9P 2V4 Canada 

Tel: (514) 685-0022 

FAX: (514) 685-0039 


Fluke Electronics Canada Inc. 
(For Fluke and Philips products) 
101, 1144 - 29th Ave. N.E. 
Calgary, Alberta 

T2E 7P1 Canada 

Tel: (403) 291-5215 

FAX: (403) 291-5219 


Chile 

Intronica Chile, Ltda. 
(For Fluke products) 
Casilla 16228 
Santiago 9, Chile 

Tel: (56) 2-2321886 
TLX: (332) 346351 


Philips Chilena S.A. 

de Produc. Electr. 

(For Philips products) 
Avenida Santa Maria 0760 
Casilla 2687 

Santiago De Chile 

Tel: 56-2-770038 

TLX: 240239 


Fluke Asia Ltd. 

(For Fluke products) 
Shun Tak Centre 

Suite No. 1501 

200 Connaught Road 
Central, Hong Kong 
Tel: (852) 5-482116 
TLX: (780) 87058 Fluke 
FAX: (852) 5-479863 


Colombia 

Sistemas E Instrumentation, Ltda. 
(For Fluke products) 

Carrera 21, No. 39A - 21, Of. 101 
Ap. Aereo 29583 

Bogota, Colombia 

Tel: (57) 232-4532 

TLX: (396) 45787 


Industrias Philips de Colombia S.A. 


(For Philips products) 
Apartado Aereo 4282 
Calle 13 No. 51-39 
Bogota 

Tel: 57-1-2600600 
TLX: Philcolon 44776 


Denmark 

Philips A/S Test & Measurement 
(For Fluke and Philips products) 
Prags Boulevard 80 
DK-2300-Kobenhavn S 

Tel: (01) 572222 

TLX: 31201 


Ecuador 

Proteco Coasin Cia., Ltda. 

(For Fluke products) 

P.O. Box 228-A 

Ave. 12 de Octubre 2285 y Orellana 
Quito, Ecuador 

Tel: (593) (2) 529684 

TLX: (393) 22085 


Proteco Coasin Cia., Ltda. 
(For Fluke products) 
P.O. Box 9733 


Ave. Principal No. 204 y Calle Segunda 


Urbanizacion Miraflores 
Guayaquil, Ecuador 
Tel: (593) (4) 387519 


Philips Ecuador S.A. 
(For Philips products) 
Casilla 343 

Paez 118 y Avenida Patria 
Quito 

Tel: 593-2-546100/546125 
TLX: 2227 PHLPSQ ED 


Egypt 

Philips Egypt Liaison Office of 
Philips Export B.V. 

(For Fluke and Philips products) 
10, Abdel Rahman el Rafei Str. 
P.O. Box 1687 

Dokki, Cairo 

Tel: 20-2-3490922 

TLX: 228 16 PHEGY UN 
Ethiopia 

Philips Ethiopia (Priv. Ltd. Co.) 
(For Fluke and Philips products) 
Ras Abebe Areguay Avenue 
P.O. Box 2565 

Addis Ababa 

Tel: 148300 

Fiji 

Awa New Zealand Ltd. 

(For Fluke products) 

37 Freestone Walu Bay Road 
P.O. Box 858 

Suva, Fiji 

Tel: (679) 312079 

TLX: (792) 2347 

FAX: (679) 314379 


Finland 

OY Philips AB 

(For Philips products) 
P.O. Box 11 

02631 ESPOO 

Tel: 0-5257225 


Instrumentarium Elektronikka 
(For Fluke products) 

P.O. Box 64 

02631 Espoo 63 

Finland 

Tel: (358) (0) 5281 

TLX: (857) 124426 

FAX: (358) 0-502-1073 
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France 

S.A. Philips Industrielle et 
Commercials 

Division Science de Industrie 
(For Fluke and Philips products) 
105 rue de Paris, BP 62 

93002 BOBIGNY Cedex 

Tel: (1) 49 42 80 80 

TLX: 210290 


Germany 

Philips GmbH 

(For Fluke and Philips products) 
Unternehmensbereich 

Elektronik fur Wissenschaft 

und Industria 

Vertriebsbereich Testr & MeBtechnik 
MiramstraBe 87 Postfach 310320 
D-3500 KASSEL 

Tel: (0561) 5010 

TLX: 997070 


Bereich Fluke Produkts 
Oskar-Messter-Strape 18 
D-8045 Ismaning 


Great Britain 

Philips Test & Measurement 
(For Fluke and Philips products) 
Colonial Way 

Watford WD2 4TT 


Greece 

Philips S.A. Hellenique 

I&E Division 

(For Fluke and Philips products) 
15, 25th March Street 
GR-17778 TAVROS or 

P.O. Box 3153 Athens 

Tel: 30-1-489491 1 

TLX: 241566-241567 


Hong Kong 

Schmidt & Co (H.K.), Ltd 
(For Fluke products) 

18th Floor, Great Eagle Centre 
23 Harbour Road 

Wanchai, Hong Kong 

Tel: (852) (5) 8330-222 

TLX: (780) 74766 or 76762 
FAX: (852) 5-8918754 


Philips Hong Kong Lid. 
(For Philips products) 
29/F Hopewell Centre 
17 Kennedy Road 
G.P.O. Box 2108 

Hong Kong 

Tel: 852-5-283298 

TLX: 73660 PHILH HX 


India 

Hinditron Services Pvt., Ltd. 
(For Fluke products) 

69/A.L. Jagmohandas Marg 
Bombay 400 006, India 

Tel: (91) (22) 8121316, 

(91) (22) 8125344 

TLX: (953) 1175326 

FAX: (91) 22-822-0197 


Hinditron Services Pvt., Ltd. 
(For Fluke products) 

8th Main Road 

33/44A Raj Mahal Vilas Extension 
Bangalore 560 080, India 

Tel: (91) 812-363139 

TLX: (953) 8452741 


Hinditron Services Pvt., Ltd. 
(For Fluke products) 

5th Floor, “Castle House” 
5/1A, Hungerford St. 

Calcutta 700 017, India 

Tel: (91) 33-432628 

TLX: (953) 21-4153 


Hinditron Services Pvt., Ltd. 
(For Fluke products) 

204-5-6 Hemkunt Tower 

98 Nehru Place 

New Delhi, 110019, India 

Tel: (91) 11-6410380 

TLX: (953) 316458 


Hinditron Services Pvt., Ltd. 
(For Fluke products) 

Emerald Complex 1-7-264 

5th Floor . 
114 Sarojini Devi Rd. 
Secunderabad 500 003, India 
Tel: (91) 842 821117 

TLX: (953) 04256973 


Peico Eclectronics & Electricals Ltd. 


(For Philips products) 
Shivsagar Estate, Block ‘A’ 
Dr. Annie Besant Road 
P.O.B. 6598 

Worli, Bombay 4000018 
Tel: 4921500/4921513 


Indonesia 

P.T. Lamda Triguna 

(For Fluke products) 

P.O. Box 6/JATJG, Jakarta 13001 
Tel: (62) 21-8195365 

TLX: (796) 63938 

FAX: (62) 21-819-9631 


P.T. Daeng Brothers 

(For Philips products) 

Centre Point Building, 3rd FI. 
Jalan Gatot Subroto Kav. 35/36 
P.O. Box 41 Tebet 

Jakarta 

Tel: 62-21-517900 

TLX: 62798 PHDG IA 


Iran 

Philips Iran Ltd. 

(For Fluke and Philips products) 
(Private Joint Stock Comp.) 
P.O. Box 11365-3891 

Tehran 

Tel: 98-21-674138 

TLX: 212545 PHPS IR 


Iraq 

Philips Medden Oosten B.V. 
(For Fluke and Philips products) 
Baghdad Branch 

Hai Al Whida. Area No. 902 
Street No. 12, Bldg. 141/10 
P.O. Box 5749 

Baghdad 

Tel: 7187181 

TLX: 212439 Philips IK 


lreland 

P.J. Brennan and Company Ltd. 
(For Fluke and Philips products) 
61 Stillorgan Industrial Park 
Stillorgan, Co. Dublin 

Tel: 952501 

TLX: 3817 

FAX: 952333 


Israel 


R.D.T. Electronics Engineering Ltd. 


(For Fluke and Philips products) 
P.O. Box 43137 

Tel Aviv 61430 

Israel 

Tel: (972) (3) 483211 

TLX: 371452 

FAX: 972-3-492190 


Italy 

Philips S.p.A. 

(For Fluke and Philips products) 
Sezione S & |, T & M Dept. 
Viale Elvezia 2 

20052 Monza 

Tel: (039) 3635240/8/9 

TLX: 333343 


Japan 

John Fluke Mfg. Co., Inc. 

Japan Branch 

(For Fluke products) 

Sumitomo Higashi Shinbashi Bldg. 
1-1-11 Hamamatsucho 

Minato-ku, Tokyo 105, Japan 

Tel: (81) (3) 434-0181 

TLX: (781) 2424331 

FAX: 81-3-434-0170 


John Fluke Mfg. Co., Inc. 
Japan Branch 

(For Fluke products) 
Katsushige Building 

2-45 Kohraibashi 
Higashi-ku, Osaka 541 
Japan 

Tel: (81) (6) 229-0871 
FAX: 81-6-229-1098 


NF Circuit Design Block Co., Ltd. 
(For Philips products) 

3-20 Tsunashima Higashi, 6-Chome, 
Kokokuku, Yokohama 223 

Tel: (045) 452-0411 

TLX: 3823-297 


Kenya 

Philips (Kenya) Ltd. 

(For Fluke and Philips products) 
OL Kalou Road, Industrial Area 
P.O. Box 30554 

Nairobi 

Tel: 254-2-557999 

TLX: 22225 Nairobi 


Korea, Republic of 

Myoung Corporation 

(For Fluke products) 

Yeo Eui Do 

P.O. Box 14 

Seoul, Korea 

Tel: (82) (2) 784-9942 

TLX: (787) MYOUNG K24283 
FAX: (82) 2-784-2387 


Philips Industries (Korea) Ltd. 
(For Philips products) 

C.P.O. Box 3680, Philips House 
260-199, Itaewon-Dong 
Yongsan-Ku 

Seoul 

Tel: 82-2-794-501 1/5 

TLX: Philkor K 27291 


Kuwait 

Al Bahar International Group 
(For Fluke products) 

P.O. Box 26672 Safat 

13127 Safat, Kuwait 

Tel: (965) 848601 

TLX: (959) 44822 


Lebanon 

Philips Middle East S.A.R.L. 
(For Fluke and Philips products) 
B.P. 11-670 

Ave. Sami Solh 

Beyrouth 

Tel: 392320/1 

TLX: 20765 LE PHIBAN 


Malaysia 

Mecomb Malaysia SDN BHD 
(For Fluke products) 

P.O. Box 24 

46700 Petaling Jaya 
Selangor, Malaysia 

Tel: (60) 3-7743422 

TLX: (784) MA37764 

FAX: (60) 3-774 3414 
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Philips Malaysia Snd. Bhd./ 
Wisma Philips 

(For Philips products) 

1st, 2nd, 3rd Floors, 3 Jalan 
SS 15/2a, P.O. Box 12163 
Subang Jaya 

47500 Petaling Jaya 

Tel: 60-3-734551 1 

TLX: PHIMAL MA 25111 


Mexico 

Mexicana de Electronica 
Industrial S.A. (MEXEL) 

(For Fluke and Philips products) 
Diagonal No. 27 

Entre Calle de Eugenia Y Ave. 
Colonia del Valle 

C.P. 03100, Mexico 

Tel: (905) 660-4323 

TLX: (383) 1771038 

FAX: 525-687-8695 


Morocco 

Somaciel 

(For Fluke and Philips products) 
304 Boulevard Mohamed V, 
Casablanca 05 

Tel: 30 80 51/52 

TLX: 27021 


Nepal! 

Associated Enterprises 
(For Fluke products) 

GPO Box 790, Pyaphal Tole 
Kathmandu, Nepal 

Tel: 13868 

TLX: (947) 2568 


Netherlands 

Philips Nederland 

(For Fluke and Philips products) 
Philips 1&E Systems Div. 
Building TQIII-4 

5600 MD Eindhoven 

The Netherlands 

Tel: (31) 40-786839 

TLX: (844) 35000 PHTC NL 
FAX: (31) 40-785968 


New Zealand 

Philips Scientific & Industrial 
Pty Ltd. 

(For Fluke and Philips products) 
2 Wagener Place, P.O. Box 4 021 
Auckland 3, New Zealand 

Tel: (64) (09) 894-160 

TLX: NZ 2395 

FAX: (64) (9) 862-728 

Nigeria 

Associated Electronic Products 
(Nigeria) Ltd. 

(For Fluke and Philips products) 
KM 16, Ikorodu Road, Ojota 

P.O. Box 1921 

Lagos 

Tel: 234-1-900160/69 

TLX: 21961 NG 


Norway 

Morgenstierne & Co A/S 
(For Fluke products) 
Konghellegate 3 

P.O. Box 6688, Rodelokka 
Oslo 5, Norway 

Tel: (47) (2) 356110 

TLX: (856) 71719 

FAX: (47) 2-381457 


Norsk Al/S Philips 

(For Philips products) 

Dept. I&E, Test & Measurement 
Sandstuveien 70, P.O. Box 1 
Manglerud 

Oslo 6 

Tel: 2-680200 


Pakistan 

International Operations 

(PAK Private), Ltd. 

(For Fluke products) 

505 Muhammadi House 

|.1. Chundrigar Road 

P.O. Box 5323, Karachi, Pakistan 
Tel: (92) (21) 221127 

TLX: (952) 24494 


Philips Electrical Co. of Pakistan Ltd. 
(For Philips products) 

P.O. Box 7101 

M.A. Jinnah Road 

Karachi 3 

Tel: 92-21-725772 

TLX: 2874 PHPAK PK 


Paraguay 

Philips del Paraguay S.A. 
(For Philips products) 
Avenida Artigas 1519 
Casilla de Correo 605 
Asuncion 

Tel: 595-21-291924 

TLX: PY 215 


Peru 

Importaciones y Representaciones 
Electronicas S.A. 

(For Fluke products) 

Avda. Franklin D. Roosevelt 105 
Lima 1, Peru 

Tel: (51) (14) 28-8650 

TLX: (394) 25663 


Philips Peruana S.A. 
(For Philips products) 

Av. Alfonso Ugarte 1268 
Lima 5 or Apartado 1841 
Lima 100 

Tel: 51-14-326070 

TLX: 21678 PE PHILPER 


Philippines, Republic of 

Spark Radio & Electronics, Inc. 
(For Fluke products) 

Greenhills 1502, P.O. Box 610 
San Juan, Metro Manila, 
Philippines 

Tel: (63) (2) 775192 

TLX: (712) 4005 


Philips Industrial Development Inc. 
(For Philips products) 

2246, Pasong Tamo 

P.O. Box 911 

MCCPO Makati Riazai D 

Metro Manila 

Tel: 63-2-868951 


Portugal 

Decada Equipamentos de Electronica 
(For Fluke products) 

Av. Bombeiros Voluntarios 

Lote 102B, Miraflores/Alges 

1495 Lisbon, Portugal 

Tel: (351) (1) 4103420 

TLX: (832) 15515 

FAX: (351) 1-410-1844 


Philips Portuguesa, S.A.R.L. 
Divisao de Sistemas Industrieuis 
e Electri-Acasticc 

(For Philips products) 
Outurila-Cavinaxille 

2795 Linda-A-Velha 

Tel: 2190071 

TLX: 42987 


Singapore, Republic of 
Rank O’Connor’s PTE Ltd. 
(For Fluke products) 
O’Connor House 

98 Pasir Panjang Road 
Singapore 0511 

Republic of Singapore 

Tel: (65) 4737944 

TLX: (786) RS21023 


Philips Project Development (S) Pte. 
Ltd. 

(For Philips products) 

Lorong 1, Toa Payoh 

Singapore 1231, P.O. Box 340 

Toa Payoh Central Post Office 
Singapore 9131 

Tel: 65-3502000 

TLX: Philips RS/21375 


South Africa 

South African Philips (Pty) Ltd. 
(For Fluke and Philips products) 
P.O.B. 7703 

10 Bond Street 

Randburg 2194 

Johannesburg 2000 

Tel: (27) (011) 889-3911 


Spain 

Philips Iberica S.A.E. Dpto 
(For Fluke and Philips products) 
Aparatos de Medida 

Martinez Villergas 2 

Madrid 28027 

Tel: 404-2200 


Sri Lanka 

Computerlink Data Systems, Ltd. 
(For Fluke products) 

331 Union Place 

Colombo, 2, Sri Lanka 

Tel: (94) (1) 28641/2 

TLX: (954) 22455 


Sweden 

Philips Foersaeljning AB 
Division Industrielektronik 
Test & Measurement 

(For Fluke and Philips products) 
S-115 84 Stockholm 

Tel: (08) 782 18 00 


Switzerland 

Philips AG 

Test-und Messtechnik 

(For Fluke and Philips products) 
Postfach 

CH-8027 Zurich 

Tel: (01) 4882390 


Syria 

Philips Moyen-Orient S.A.R.L. 
(For Fluke and Philips products) 
Rue Fardoss 79 

P.O. Box 2442 

Damascus 

Tel: 218605/221650 

TLX: PHISYR 411203 SY 


Taiwan 

Schmidt Electronics Corp. 
(For Fluke products) 

5th Floor, Cathay Min-Sheng 
Commercial Building, 

344 Min-Sheng East Road 
Taipei 104, Taiwan R.O.C. 
Tel: (886) (2) 501-3468 

TLX: (785) 11111 

FAX: (886) 2-5029692 


Philips Taiwan Ltd. 

(For Philips products) 
150, Tun Hua North Road 
P.O. Box 22978 

Taipei 

Tel: 886-2-7120500 

TLX: 21570 PHILIPEI 
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Tanzania 

Philips (Tanzania) Ltd. 

(For Fluke and Philips products) 
T.D.F.L. Building - 1st Floor 
P.O. Box 20104 

Ohio/Upanga Rd. 

Dar es Salaam 

Tel: 29571/4 

TLX: 41016 


Thailand 

Measuretronix Ltd. 

(For Fluke products) 

2102/63 Ramkamhaeng Road 
Bangkok 10240 

Thailand 

Tel: (66) (2) 374-2516 

TLX: (788) 82796 

FAX: (66) 2-374-9965 


Philips Electrical Co. of Thailand 
Ltd. 

(For Philips products) 

283, Silom Road 

P.O. Box 961 

Bangkok 10500 

Tel: 66-2-233 6330.9 

TLX: 87327 PHILTHA TH 
Tunisia 

STIET 

(For Fluke and Philips products) 
32bis rue Ben Ghedahem 
Tunis 

Tel: 348666 

TLX: (934) 13030 
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Turkey 

Turk Philips Ticaret A.S. 

(For Fluke and Philips products) 
Inonu Caddesi 78/80 

P.K. 504 

80074 Beyoglu-Istanbul 

Tel: 90-1-1435910 

TLX: 24192 PHTRTR 


United Arab Emirates 

Philips Middle East 

(For Fluke and Philips products) 
Dubai Intern. Trade Centre 

11th Floor 

P.O. Box 9269 

Dubal 

Tel: 971-4-377000 

TLX: 46350 PMOA EM 


Uruguay 

Coasin Uruguaya S.A. 
(For Fluke products) 
Libertad 2529 

Casilla de Correo 1400 
Montevideo, Uruguay 
Tel: (598) (2) 789015 
TLX: (398) UY23010 


Industrias Philips del Uruguay S.A. 


(For Philips products) 

Av. Uruguay 1287 

Casilla de Correo 294 
Montevideo 

Tel: 919000 

TLX: PHILURU UY 22296 


Venezuela 

Coasin C.A. 

(For Fluke products) 

Calle 9 Con Calle 4, Edif Edinurbi 
Apartado de Correos NR-70.136 
Los Ruices 

Caracas 1070-A, Venezuela 

Tel: (58) 2-241-0309 

TLX: (395) 21027 


Inds. Venezolanas Philips S.A. 
(For Philips products) 

Av. Francisco de Miranda, 

Urb. La Carlota, 

Edf. Centro Empresarial Parque del 
Este 

Apartado 1167 

Caracas 1010-A 

Tel: 58-2-203, 71111 

TLX: 25267 IVPSA VC 


Zaire 

Philips Electronics S.A.R.L. 
(For Fluke and Philips products) 
137, Boulevard du 30 juin 

B.P. 16636 

Kinshasa 

Tel: 31693 

TLX: 21078 KINSHASA 


Zambia 

Philips Electrical Zambia Ltd. 
(For Fluke and Philips products) 
Mwembeshi Road 

P.O. Box 1878 

Lusaka 

Tel: 21851 1/218701 

TLX: Za 41220 


Zimbabwe 

Philips Electrical (Pvt.) Ltd. 
(For Fluke and Philips products) 
62 Mutare Road 

P.O. Box 994 

Harare 

Tel: 47211/48031 

TLX: 2236 


For other countries not listed above: 


Philips Export B.V. 
1&E Export 

Test & Measuring 
Building HVW-3 
P.O. Box 218 

5600 MD Eindhoven 
The Netherlands 
Tel: +31 40 324842 
TLX: 35000 phtc nl 
FAX: +31 40 324898 


Fluke Int'l Corp 

P.O. Box C9090 

Mail Stop 206A 

Everett, WA 98206 

Tel: 206-356-551 1 

TLX: 185103 FLUKE UT 
FAX: (206) 356-5116 
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U.S. Service Locations 


California 

Fluke Technical Center 
17915 Sky Park Circle Unit H 
Irvine, CA 92714 

Tel: (714) 863-1723 


Fluke Technical Center 
46610 Landing Parkway 
Fremont, CA 94538 

Tel: (415) 651-5112 
Colorado 

Fluke Technical Center 
14180 East Evans Ave. 
Aurora, CO 80014 

Tel: (303) 695-1000 


Florida 

Fluke Technical Center 
940 N. Fern Creek Avenue 
Orlando, FL 32803 

Tel: (407) 896-4881 


IHinois 

Fluke Technical Center 
1150 W. Euclid Ave. 
Palatine, IL 60067 

Tel: (312) 705-0500 


Maryland 

Fluke Technical Center 
5640 Fishers Lane 
Rockville, MD 20852 
Tel: (301) 770-1576 


New Jersey 

Fluke Technical Center 
E. 66 Midland Ave. 
Paramus, NJ 07653 
Tel: (201) 599-9500 


Texas 

Fluke Technical Center 
1801 Royal Lane, Suite 307 
Dallas, TX 75229 

Tel: (214) 869-2848 


Washington 

Fluke Technical Center 
1420 75th St SW 
Everett, WA 98206 
Tel: (206) 356-5560 


International 


Algeria 

Bureau de Liaison Philips 
(For Philips products) 

24 bis rue Bougainville 

TI Mouradia, Alger 

Tel: 56 56 72 


Antilles 

Philips Antillana N.V. 

(For Philips products) 
Schottegatweg dost 146 
P.O. Box 3523 

Willemstad, Curacao Antilles 
Tel: 559 9 612 779 


Argentina 

Coasin S.A. 

(For Fluke products) 

Virrey del Pino 4071 DPTO E-65 
1430 CAP FED 

Buenos Aires, Argentina 

Tel: 54 1 522-5248 


Philips Argentina S.A. 

(For Philips products) 

Casilla Correo 3479 Cent 
1000 Buenos Aires, Argentina 
Tel: 54 1 542-2411 


Australia 

Philips Customer Support 
Scientific and Industrial 
(Fluke & Philips products) 
23 Lakeside Drive 

Tally Ho Technology Park 
East Burwood, 

Victoria 3151 Australia 


Philips Customer Support 
Scientific & Industrial 

(Fluke & Philips products) 

25-27 Paul St. North/ PO Box 119 
North Ryde N.S.W. 2113 
Australia 

Tel: 61 2 888-0423 


Austria 

Oesterreichische Philips 
Industrie GmbH Technischer 
Kundendienst 
Unternehnmensbereich 

Prof. System 

(Fluke & Philips products) 
Triesterstrasse 66 

A-110 Austria 

Tel: 43 222-60101 


Bangladesh 

Philips Bangladesh Ltd. 
Service Dept 

(For Philips products) 
16/17 Kawran Bazaar 

P.O. Box 62 

Ramna, Dacca Bangladesh 
Tel: 411576 


Belgium 

Philips & MBLE Associated S.A. 
Scientific & Industrial Div 

(Fluke & Philips products) 

80 Rue des deux Gares B-1070 
Brussels, Belgium 

Tel: 32 2 525 6111 


Bolivia 

ExPaleAe 

| & E Service 

(For Philips products) 
Cajon postal 20942 
Lapaz, Bolivia 

Tel: 325952 


Brazil 

Hi-Tek Electronica Ltda. 

(For Fluke products) 

Al. Amazonas 422 Alphaville, 
CEP 06400 Barueri 

Sao Paulo, Brazil 

Tel: 55 11 421-5477 


Philips do Brasil Ltda. 

Div. Commercial Electro Acustica 
(For Philips products) 

Av. Eng. Luiz Carlos Berrini 3009-7 
Caixa Postal 1900 

7th Floor 

CEP-04571 Sao Paulo 

Brazil 

Tel: 55 11 2411611 


Canada 

Fluke Electronics Canada Inc. 
(Fluke & Philips products) 

400 Brittania Rd. Unit #1 
Mississauga, Ontario L4Z 1Y9 
Tel: 416-890-7600 


Fluke Electronics Canada Inc. 
(For Fluke products) 

1255 Trans Canada Highway 
Suite 130 

Dorval, Quebec H9P 2V4 
Canada 

Tel: 514-685-0022 


Fluke Electronics Canada Inc. 
(For Fluke products) 

101, 1144 29th Ave. N.E. 
Calgary, Alberta T2E 7P1 
Canada 

Tel: (403) 291-5215 


Chile 
Intronica Chile Ltda. 


. (For Fluke products) 


Casilla 16228 
Santiago 9, Chile 
Tel: 56 2 2321886 


Industias Philips de Chilena S.A. 
Division Professional 

(For Philips products) 

Avda. Santa Maria 0760 

Casilla Postal 2687 

Santiago Chile 

Tel: 770038 


China, Peoples Republic of 
Instrimpex - Fluke Service Center 
(For Fluke products) 

57, Xisi Dong Da Jie 

Xicheng-qu 

P.O. Box 9085 

Beijing 

People’s Republic of China 

Tel: 86 01 65-7281 


Colombia 

Sistemas E Instrumentacion, Ltda. 
(For Fluke products) 

Carrera 13, No. 37-43, Of. 401 
Ap. Aereo 29583 

Bogota DE, Colombia 

Tel: 57 232-4532 


Industias Philips de Columbia 
Division de Servicio 

(For Philips products) 

Calle 13, 51-39 

Apartado Aereo 4282 
Bogota, Columbia 

Tel: 2600-600 


Denmark 

Philips A/S 

Technical Service | & E 
(Fluke & Philips products) 
Strandlodsvej 1A 

PO Box 1919 

DK-2300 - Copenhagen S. 
Denmark 

Tel: 45 1 572222 


Ecuador 

Proteco Coasin Cia., Ltda. 
(For Fluke products) 

P.O. Box 228-A 

Ave. 12 de Octubre 

2285 y Orellana 

Quito, Ecuador 

Tel: 593 2 529684 


Philips Ecuador C.A. 
(For Philips products) 
PO Box 343 

Quito 

Tel: 593 2 239080 


Egypt and Sudan 
Electronic Engineering 
Liaison Office 

(For Fluke products) 
P.O. Box 2891 Horreya 
11361 Heliopolis 
Cairo, Egypt 

Tel: 202 695705 


Philips Egypt Branch P.M.O.B.V. 

Service Department i 8 
(For Philips products) 

10 Abdel Rahman el Rafei St. 
P.O. Box 1687 

Dokki, Cairo, Egypt 

Tel: 202 490922 


Ethiopia 

Philips Ethiopia (Priv. Ltd. Co.) 
(For Philips products) 

Ras Abebe Areguay Avenua 
P.O. Box 2565 

Addis Ababa Ethopia 

Tel: 448-300 


Finland 

Instrumentarium Elektroniikka 
(For Fluke products) 

P.O. Box 64, Vitikka 1 

02631 ESPOO 63 

Finland 

Tel: 358-0-5281 


OY Philips AB Central Service 
(For Philips products) 
Sinikalliontie 1-3 

P.O. Box 11 

SF-02630 Espoo, Finland 

Tel: 358 0 52571 
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France 

S.A. Philips Industrielle 
et Comerciale 

Science et Industrie 
(Fluke & Philips products) 
105 Rue de Paris B.P. 62 
93002 Bobigny Cedex 
France 

Tel: 33149428040 


Germany (F.R.G.) 

Philips GmbH 
Unternehmensbereich Elektronik 
fur Wissenschaft und Industrie 
Service VSF 

(For Fluke products) 
Oskar-Messter-Strasse 18 

8045 Ismaning 

West Germany 

Tel: 49 89 9605-239 


Philips GmbH 
Unternehmensbereich 
Elektronik fur Wissenschaft und 
Industrie, Service VFN5 

(For Philips products) 
Miendorferstrasse 205 

2000 Hamburg 73 

West Germany 

Tel: 49 40 6797-434 


Philips GmbH 
Unternehmensbereich 
Elektronik fur Wissenschaft und 
Industrie, Service VFE5 

(For Philips products) 
Wieselweg 5 

4300 Essen 11 

West Germany 

Tel: 49 201 3610-250 


Philips GmbH 
Unternehmensbereich 
Elektronik fur Wissenschaft und 
Industrie, Service VFS5 

(For Philips products) 
Hohenstrasse 21 

7012 Fellbach 

West Germany 

Tel. 49 711 5204-150 


Great Britain 

Philips Scientific Test 

& Measurement Division 

(Fluke & Philips products) 
Colonial Way 

Watford Hertfordshire WD2 4TT 
United Kingdom 

Tel: 44 923-40511 


Greece 

Philips S.A. Hellenique 
(Fluke & Philips products) 
15, 25th March St 

17778 Tavros 

10210 Athens, Greece 
Tel: 30 1 4894911 
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Hong Kong 

Schmidt & Co (H.K.) Ltd. 
(For Fluke products) 

18th Fl., Great Eagle Centre 
23 Harbour Road 

Wanchai, Hong Kong 

Tel: 852 58330-222 


Philips Hong Kong Ltd. 
Service Division 

(For Philips products) 
G.P.O. 2108 

Hopewell Centre 16th F 
17, Kennedy Road 
Wanchia, Hong Kong 
Tel: 852 5-283298 


India 

Hinditron Services Pvt. Ltd 
(For Fluke products) 

1st Floor, 17-B, Mahal 
Industrial Estate 

Mahakali Road Andheri East 
Bombay 400 093, India 

Tel: 91 22 6300043 


Hinditron Services Pvt. Ltd. 
(For Fluke products) 

33/44A Raj Maha Villas Extn. 
8th Main Road 

Bangalore 560 080, India 
Tel: 91 812 363139 


Philips India 

(For Philips products) 

125 Roopena Agrahara 
Bangalore Hosur RD, Madivala 
Postbag 6880q 

Bangalore 560 068 

India 

Tel: 91 22 560229 


Hinditron Services Pvt. Ltd. 
Field Service Center 

(For Fluke products) 

Emerald Complex 1-7-264 
5th Floor 

114 Sarojini Devi Road 
Secunderabad 500 003, India 
Tel: 91 842 821117 


Indonesia 

P.T. Lamda Triguna 

(For Fluke products) 

P.O. Box 6/JATJG 
Jakarta 13001, Indonesia 
Tel: 62 21 8195365 


lreland 

Philips Scientific 

Test & Measurement Division 
(Fluke & Philips products) 
Colonial Way 

Watford, Hertsfordshire 
WD2 4TT, United Kingdom 
Tel: 44 923 40511 


Israel 


R.D.T. Electronics Engineering Ltd. 


(Fluke & Philips products) 
P.O. Box 43137 

Tel Aviv 61430 

Israel 

Tel: 972 3 483211 


Italy 

Philips S.p.A. 

Sezione S & |, T & M Dept. 
(Fluke & Philips products) 
Viale Elvezia 2 

20052 Monza, Italy 

Tel: 39 39 3635 1 


Japan 

John Fluke Mfg. Co., Inc. 

Japan Branch 

(For Fluke products) 

Sumitomo Higashi Shinbashi Bldg. 
1-1-11 Hamamatsucho 
Minato-ku, Tokyo 105, Japan 

Tel: 81 3 434-0181 


NF Trading Co Ltd. 

(For Philips products) 

3-20 Tsunashima Higashi 6-chome 
Kohoku-ku 

Yokohama-shi, Japan 


Kenya 

Philips (Kenya) Ltd. 
(For Philips products) 
01 Kalou Road 

P.O. Box 30554 
Nairobi, Kenya 

Tel: 254 2 557999 


Korea 

Myoung Corporation 
(For Fluke products) 
Yeo Eui Do P.O. Box 14 
Seoul 150, Korea 

Tel: 82 2 784-9942 


Philips Electronics 
(Korea) Ltd. Philips House 
(For Philips products) 
260-199 Itaewon-Dong 
Yongsan-Ku 

C.P.O. Box 3680 

Seoul, Korea 

Tel: 794-7621 


Lebanon 

Philips Middle East S.A.R.L. 
(For Philips products) 

P.O. Box 11-670 

Beirut, Lebanon 

Tel: 382300 


Malaysia 

Mecomb Malaysia Sdn. Bhd. 
(For Fluke products) 

P.O. Box 24 

46700 Petaling Jaya 
Selangor, Malaysia 

Tel: 60 3 774-3422 


Philips Malaysia Sdn. Bhd. 
Professional Service Dept. 
(For Philips products) 

P.O. Box 12163 

Kuala Lumpur, Malaysia . 

Tel: 60 3 734 6171 


Mexico 

Mexicana de Electronica 
Industrial, S.A. (Mexel) 

(Fluke & Philips products) 
Diagonal No. 27 

Entre Calle de Eugenia Y Ave 
Colonia del Valle 

C.P. 03100, Mexico 

Tel: 90 5 660-4323 


Netherlands 

Philips Nederland 

Test en Meetapparaten 

(For Fluke products) 
Hoevenseweg 55A, Postbus 115 
5000 AC Tilburg 

The Netherlands 

Tel: 31 13 352455 


Nederlandse Philips Bedrejven B.V. 
Service | & E Export 

(For Philips products) 

Bldg. HBS 

5600 MD Eindhoven 

The Netherlands 

Tel: 31 40 755 767 


Philips Nederland 
Technische Service Prof. Act. 
(For Philips products) 
Boschdijk 525 

Gebouw VB 1 

5600 MD Eindhoven 

The Netherlands 

Tel: 31 40 793 333 


New Zealand 

Philips Customer Support 
Scientific & Industrial Division y 
(Fluke & Philips products) 

2 Wagener Place - PO Box 41021 
Mt. Albert 

Auckland, New Zealand 

Tel: 65 4 735735 


Nigeria 

Associated Electronic Products 
(Nigeria) Ltd. 

(For Philips products) 

Km. 16 Ikorodu Road 

Ojota 

P.O. Box 1921 

Lagos Nigeria 

Tel: 234 1 900160 


Norway 

Morgenstierne & Co. A/S 
(For Fluke products) 
Konghellegate 3 

P.O. Box 6688, Rodelokka 
Oslo 5, Norway 

Tel: 47 2 356110 
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Norsk A/S Philips | & E Service 
(For Philips products) 


Philips Portuguesa S.A.R.L. Divisial&E Syria 
(For Philips products) Philips Moyen-Orient S.A.R.L. 


Industrias Philips del Uruguay 
(For Philips products) 


Sandstuveien 70 PO Box 55 (For Philips products) Avda Uruguay 1287 
P.O. Box 1 2795 Linda-A-Velha Rue Fardoss 79 Casilla de Correo 294 
Manglerud Portugal P.O. Box 2442 Damascus, Syria Montevideo, Uruguay 
N 0680 Oslo 6, Norway Tel: 351 1 2181536 Tel 218605 Tel: 915641 
Tel: 47 2-680200 

Singapore Taiwan Venezuela 
Pakistan Rank O’Connor’s Singapore Schmidt Electronics Corp. Coasin C.A. 
International Operations (PAK) Ltd. (For Fluke products) (For Fluke products) (For Fluke products) 
(For Fluke products) (PTE) Ltd. O'Connor House 5th Floor, Cathay Min Sheng Calle 9 Con Calle 4 
505 Muhammadi House 98 Pasir Panjang Road Commercial Building Edif. Edinurbi 
I.1. Chundrigar Road Singapore 0511 344 Min Sheng East Road Apartado de Correos 
P.O. Box 5323 Republic of Singapore Taipei, Taiwan, R.O.C. Nr-70 136 Los Ruices 


Karachi Pakistan 
Tel: 92 21 221127 


Philips Electrical Co. of Pakistan Ltd. 
(For Philips products) 

M.A. Jinnah Road 

P.O. Box 7101 

Karachi 3, Pakistan 

Tel: 91 21 725277 


Paraguay 

Philips del Paraguay S.A. 
(For Philips products) 
Avenida Artigas 1519 
Casilla Correo 605 
Asuncion, Paraguay 


Tel: 65 4737944 


Philips Project Development 
PTE. Ltd. Service Dept. 
(For Philids products) 
Lorong 1 

Toa Payoh 

Singapore 1231, 

Republic of Singapore 

Tel: 65 3502165 


South Africa 

South African Philips 
(Pty) Ltd. Service Dept. 
(Fluke & Philips products) 
195 Main Rd 


Tel: 886 2 5013468 


Philips Taiwan Ltd. 

(For Philips products) 
150 Tun Hya North Road 
P.O.Box 22978 

Taipei, Taiwan, ROC 
Tel: 886 2 712-0500 


Tanzania 

Philips Tanzania Ltd. 

(For Philips products) 
T.D.F.L. Building (1st Floor) 
Ohio/Upanga Road 

P.O. Box 20104 

Dar es Salaam, Tanzania 


Caracas 1070-A, Venezuela 
Tel: 58 2 241-0309 


Industias Venezolanas 


Philips S.A. Servicio Profesional 


(For Philips products) 


Avenida Diego Cisneros, Edificio 


Centro Colgate 

Apartado Area 1167 
Caracas 1071-A, Venezuela 
Tel: 58 2 2037060 


Zaire 

S.A.M.E. s.a.r.l. 

(For Philips products) 
137 Boulevard du 30 Juin 


Tel: 595 21 291934 Martindale, Johannesburg, 2092 Tel: 29571 B.P. 16636 
South Africa Kinshasa, Zaire 
Peru Tel::27 11 470-5255 Thailand Tel: 31887 
Importaciones Y Representaciones Measuretronix Ltd. 
Electronicas S.A. Spain (For Fluke products) Zambia 
(For Fluke products) Equipos Y Sistemas S.A. (ESSA) 2102/63 Ramkamhaeng Rd. Philips Electrica Zambia Ltd. 
Avda. Franklin D. Roosevelt 105 (For Fluke products) Bangkok, 10240 Thailand (For Philips products) 
Lima 1, Peru C/Apolanio Morales, 13B Tel: 66 2 3742516 Mwembeshi Road 


Tel: 51 14 288650 


Madrid 16, Spain 


P.O. Box 31878 


Tel: 4580150 Philips Electrical Company Lusaka, Zambia 
Philips Peruana S.A. of Thailand Ltd. Tel: 218511 
(For Philips products) Philips Iberica S.A.E. Professional Service Dept. 
Av. Alfonso Ugarte 1268, Lima 5 Depto. Tecnico Instrumentacion | & E (For Philips products) Zimbabwe 


Apartado 1841 
Lima, 100 Peru 
Tel: 51 14 32-6070 


(Fluke & Philips products) 
C/Martinez Villergas 2 
28027 Madrid, Spain 

Tel: 34 1 402200 


283 Silom Road 

P.O. Box 961 

Bangkok 10500, Thailand 
Tel: 66 2 233-6333009 


Philips Electric (Pvt.) Ltd. 
(For Philips products) 
P.O. Box 994 

62 Mutare Rd 


Philippines Harare, Zimbabwe 

Spark Radio and Electronics Corp. Sweden Turkey Tel: 47211 

(For Fluke products) Philips forsaljning AB Erkman Elektronik Aletler 

P.O. Box 610 Customer Support (For Fluke products) For Philips Service Locations 
Greenhills, Metro-Manila 1502 (Fluke & Philips products) Ticaret Anonim Sirketi not shown above 

Philippines Tegeluddvagen 1 Necatiby Cad 92/3 Nederlandse Philips Bedrejven B.V. 


Tel: 63-2-775192 


S-11584 Stockholm 
Tel: 46 8 7821000 


Karakoy, Istanbul, Turkey 
Tel: 441546 


Service | & E Export 
(For Philips products) 


Philips Industrial Development Inc. Building HBS 
(For Philips products) Switzerland Turk Philips Ticaret A.S. 5600 MD Eindhoven 
2246 Pasong Tamo Philips AG Technischer Kundendienst (Fluke & Philips products) The Netherlands 


Makati, Metro Manila Philippines 
Tel: 63 2 868951 


(Fluke & Philips products) 
Allmendstrasse 140 


Posta Kutusu 504 Beyoglu 
Inonu Caddesi 78/80 


Postfach 670 Istanbul, Turkey 
Portugal CH-8027 Zurich Tel: 90 1 1435910 
Decada Espectral, Switzerland 


Equipamentos de Electronica e 
Cientificos, SARL. 

(For Fluke products) 

Av. Bombeiros Voluntario, Lote 102B 
Miraflores/Alges 

1495 Lisboa, Portugal 

Tel: 351 1 410 3420 
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Tel: 41 1 4882211 


Uruguay 

Coasin Uruguaya S.A 
(For Fluke products) 
Casilla de Correo 1400 
Libertad 2529 
Montevideo, Uruguay 
Tel: 598 2 789015 


Tel: 31 40 755767 
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Authorized Distributors 


The following products are available from the distributors listed below. 


To obtain one of these products call the distributor nearest you. 
® 21/23/25/27 Handheld Multimeters 
* 73/75/77 Handheld Multimeters 

* 83/85/87 Handheld Multimeters 

* 8020B/8021B/8024B/8026B Handheld Multimeters 
*® 8060A/8062A Handheld Multimeters 
*® 1900A/1910A/1911A/1912A Counters 


® 37/8010A/8012A/8050A Bench Multimeters 
* 51/52/2160A/2170A Series Thermometers 
® DMM Accessories 


Alabama 
Birmingham 

(205) 322-3374 BRO 
(205) 822-1326 TTE 
Huntsville 

(205) 883-6530 BNC 
Mobile 

(205) 479-8581 BRO 
(205) 344-0450 SPD 
Muscle Shoals 
(205) 383-1241 JON 


Alaska 


Anchorage 
(907) 563-3774 ALA 


Arizona 


Phoenix 

(602) 275-2626 DAL 
(602) 277-7281 EPC 
(602) 437-1425 CRM 
(602) 273-7376 STS 
Tempe 

(602) 431-0880 CRM 
Tucson 

(602) 889-5301 DAL 


Arkansas 


Fort Smith 

(501) 646-8201 CAB 
Little Rock 

(501) 376-7044 BLU 
(501) 562-2061 BRO 
(501) 562-2534 BRW 
(501) 562-9100 CAB 
(501) 562-7510 IES 
Springdale 

(501) 756-5012 CAB 
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California 


Anaheim 

(714) 978-6363 WAS 
Canoga Park 

(818) 998-6500 RAG 
(818) 998-7652 STS 
Chatsworth 

(818) 700-0900 ITC 
(818) 407-0101 MAR 
Commerce 

(213) 685-4340 CRM 
El Monte 

(818) 459-5500 MAR 
El Segundo 

(213) 772-8170 TMT 
(213) 772-8171 WAS 
Fremont 

(415) 770-0590 ALE 
(415) 651-6720 GEO 
Fullerton 

(714) 773-9555 SPE 
Gardena 

(213) 770-2330 CSS 
Inglewood 

(213) 674-9249 HUR 
Irvine 

(714) 859-0211 MAR 
Laguna Hills 

(714) 582-9180 ISI 
Los Angeles 

(213) 685-7020 EIL 
(213) 724-2222 GIS 
(213) 388-0621 ITC 
Milpitas 

(408) 943-4700 MAR 
(408) 942-5432 ZAC 
North Hollywood 
(213) 877-5518 BUW 


Oakland 

(415) 834-5888 BRI 
Oxnard 

(805) 983-4115 ITC 
Palo Alto 

(415) 960-8500 CRM 
Rancho Cordova 
(916) 635-9700 MAR 
Sacramento 

(916) 446-3131 ZAC 
San Bernardino 
(714) 885-0721 HUR 
San Diego 

(619) 578-9606 MAR 
(619) 560-4841 CRM 
(619) 578-2102 WAS 
San Francisco 
(415) 626-1444 ZAC 
San Jose 

(408) 998-5900 QUE 
San Marcos 

(619) 744-2690 MIT 
San Mateo 

(415) 572-6600 USI 
Santa Ana 

(714) 971-2992 HUR 
Santa Clara 

(408) 727-2500 WYL 
Sunnyvale 

(408) 734-9660 CMK 
(408) 245-4320 EIL 
(408) 745-6020 TKS 
Vallejo 

(707) 644-6676 ZAC 
Van Nuys 

(818) 781-8410 HUR 
Yorba Linda 

(714) 921-2101 CRM 


Colorado 


Aurora 

(303) 340-8728 RRI 
Colorado Springs 
(719) 636-1661 COL 
Denver 

(303) 832-1111 CWE 
(303) 534-4160 EIL 
Englewood 

(303) 762-0670 SHR 


Connecticut 


Greenwich 

(203) 531-4880 WIS 
Hartford 

(203) 527-1881 HAT 
Middletown 

(203) 346-6646 EIL 

New Haven 

(203) 787-5921 HAT 
Stratford 

(203) 375-5866 HAT 
Wallingford 

(203) 265-9333 CEI 

Waterbury 

(203) 755-1181 HAT 


Delaware 


Wilmington 
(302) 656-3222 WHO 


District of 
Columbia 


Washington 
(202) 529-6020 WSJ 


Florida 


Ft. Lauderdale 
(305) 563-4131 SEE 
Jacksonville 

(904) 356-4851 EMS 
Melborne 

(407) 242-8151 ROM 
Miami 

(305) 884-3072 BRO 
(305) 871-3500 EEC 
Orlando 

(305) 843-6770 BRO 
(305) 849-6060 EMS 
Palm Bay 

(407) 725-8300 EIL 
Pompano Beach 
(305) 978-3008 AEL 
Tampa 

(813) 253-0104 EMS 
(813) 870-3315 SPD 
West Palm Beach 
(407) 659-7166 DOL 


Georgia 

Albany 

(912) 435-1711 SPD 
Athens 

(404) 548-1334 SPD 
Atlanta 

(404) 762-5181 BRO 
(404) 325-0759 TEI 
Augusta 

(404) 722-2055 DIX 
(404) 722-1526 SPD 
Brunswick 

(912) 265-1927 SPD 
Columbus 

(404) 327-7414 SPD 
Kennesaw 

(404) 425-8902 CRM 
Norcross 

(404) 447-8431 WIE 
(404) 377-3555 ALE 
(404) 448-4004 SPD 
Savannah 

(912) 234-1684 SPD 


Hawaii 


Honolulu 
(808) 533-3884 ELE 
(808) 949-5564 HON 


Idaho 


Boise City 

(208) 336-2227 RAD 
Twin Falls 

(208) 733-5636 IDA 


Illinois 


Bridgeview 

(312) 430-2292 EIL 
Champaign t 
(217) 356-1896 KLA 
Countryside 

(312) 352-3500 PIC 
Downers Grove 
(312) 964-2440 ASC 
Elgin 

(312) 697-8200 ALE 
Glendale Heights 
(312) 351-4554 CRM 
Inverness 

(312) 991-9770 USI 
LaSalle 

(815) 223-7400 KLA 
Niles 

(312) 297-4200 JOS 
Peoria 

(309) 691-4840 KLA 
Quincy 

(217) 223-7560 KLA 
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Rockford 

(815) 962-8036 MIA 
Rolling Meadows 
(312) 394-5441 COM 
Schaumburg 

(312) 490-0755 MAR 


Indiana 


East Chicago 

(219) 397-8681 ACO 
Indianapolis 

(317) 634-8202 BEL 
(317) 635-3511 MEU 
(317) 849-7300 PIN 


lowa 


Eldridge 
(319) 285-8484 KLA 


Kansas 


Industrial Airport 
(913) 791-7000 NOR 
Kansas City 

(913) 384-2064 PMC 
Lenexa 

(913) 492-0500 PIN 


Kentucky 


Louisville 
(502) 637-7674 PEE 


Louisiana 


Alexandria 

(318) 433-4517 RAL 
Baton Rouge 

(504) 272-4420 BRG 
(504) 357-4249 IES 
(504) 344-8114 RAL 
Harahan 

(504) 734-8888 BUT 
Kenner , 

(504) 466-3401 BRG 
Lafayette 

(318) 234-1405 BRG 
(318) 233-0105 RAL 
Morgan City 

(504) 383-9831 RAL 
New Iberia 

(318) 369-9816 RAL 
New Orleans 

(504) 733-8355 IIW 
(504) 525-8222 WBA 
Shreveport 

(318) 636-9975 CAB 
(318) 222-9459 IES 
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Maine 
See Massachusetts 


Maryland 


Gaithersburg 

(301) 840-9450 MAR 
Rockville 

(301) 881-2270 CAP 
Sparks 

(301) 771-4800 EIL 


Massachusetts 


Burlington 

(617) 272-9450 EIL 
Cambridge 

(617) 491-5500 KAU 
Marlboro 

(508) 481-6638 SPE 
North Andover 
(508) 682-2000 CEI 
N. Billerica 

(508) 667-8541 ELT 
Natick 

(617) 237-1134 CAL 
Wilmington 

(617) 942-0150 ALE 
(617) 658-0810 MAR 
Woburn 

(617) 935-7820 BRO 


Michigan 

Flint 

(313) 743-8940 SHD 
Grand Rapids 
(616) 698-1800 PIN 
(616) 241-3483 RSE 
Livonia 

(313) 525-1155 RSE 


Minnesota 


Burnsville 
(612) 894-6154 ATR 


‘Minneapolis 


(612) 544-8916 INS 
(612) 544-4035 PMC 
(612) 332-1325 STA 
Plymouth 

(612) 559-2255 MAR 
St. Paul 

(612) 483-3322 GOE 
(612) 642-2828 SHR 


Mississippi 
Columbus 
(601) 328-6212 BLU 


Authorized Distributors 


Tupelo 
(601) 842-6832 BLU 


Missouri 


Kansas City 

(816) 931-0250 ESU 
(816) 333-6569 ISL 
St. Louis 

(314) 535-5760 ISL 


Montana 


See Colorado, Oregon 
or Washington 


Nebraska 


Lincoln 

(402) 466-8221 SCO 
North Platte 

(308) 532-9260 SCO 
Omaha 

(402) 734-6750 SCO 


Nevada 


Las Vegas 
(702) 733-3888 KIE 


New Hampshire 
See Massachusetts 


New Jersey 


Edison 

(201) 287-2030 BRO 
Mommouth Junction 
(201) 494-1500 USI 
Paramus 

(201) 444-8717 ROU 
Pine Brook 

(201) 227-1262 PIN 
South Hackensack 
(201) 488-0008 COD 
South Plainfield 
(201) 561-1133 TST 
Springfield 

(201) 379-7710 ROU 
Totowa 

(201) 256-8555 ROU 
West Caldwell 

(201) 808-4646 TOO 


New Mexico 


Albuquerque 
(505) 293-6161 EPC 


New York 


Albany 

(518) 438-7811 EET 
Brooklynn 

(212) 732-8163 HHS 
Buchanan 

(914) 736-1000 ETC 
Clarence 

(716) 634-8500 EIL 
Corning 

(607) 962-0555 COR 
Farmingdale 

(516) 420-5990 BRO 
Great Neck 

(516) 487-7430 INM 
Hauppauge 

(516) 231-6333 EIL 
Johnson City 

(607) 798-1611 MAR 
Long Island City 
(718) 361-1100 HLD 
Mineola 

(516) 248-2360 ALE 
New York 

(212) 675-7944 NIL 
(212) 575-5194 TAF 
Plainview 

(516) 349-7620 KEL 
Rochester 

(716) 546-5373 MAE 
(716) 235-7620 MAR 
(716) 458-4801 TRA 
Rome 

(315) 337-5400 ROM 


North Carolina 


Charlotte 

(704) 597-1270 BRO 
(704) 377-5413 DIX 
(704) 376-2237 EIL 
Raleigh 

(919) 876-6524 BRO 
Welcome 

(704) 731-6391 WAL 


North Dakota 


Fargo 
(701) 237-5003 SAS 


Ohio 

Cincinnatti 

(513) 351-2000 HUG 
Cleveland 

(216) 651-4100 CRM 
(216) 587-3600 PIN 


Columbus 

(614) 294-5351 HUG 
Dayton 

(513) 435-2134 EIL 
(513) 236-9900 PIN 
Maumee 

(419) 893-0721 RSE 
Warren 

(216) 373-1300 REM 


Oklahoma 


Oklahoma City 
(405) 681-4446 CAB 
Tulsa 

(918) 250-1626 CAB 
(918) 627-1500 INO 
(918) 254-8606 NEI 
(918) 836-0286 TRI 


Oregon 


Beaverton 

(503) 626-6633 CMK 
Portland 

(503) 232-3404 RAD 


Pennsylvania 


Allentown 

(215) 437-6743 WHO 
Braddock 

(412) 351-5000 LEF 
Montgomeryville 
(215) 822-0141 BOM 
No. Huntington 
(412) 864-7423 REM 
Philadelphia 

(215) 673-5600 SUN 
Plymouth Meeting 
(215) 825-4990 TTI 
Trevose 

(215) 364-2830 BRO 


Puerto Rico 


Ponce 

(809) 843-2260 TRE 
Santurce 

(809) 725-4765 BON 


Rhode Island 


Pawtucket 
(401) 728-4600 JAB 


South Carolina 


Charleston 
(803) 722-2634 WIE 
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Authorized Distributors 


Columbia 

(803) 772-6111 BRO 
(803) 779-5332 DIX 
(803) 256-0746 WIE 
Greenville 

(803) 297-1430 DIX 
(803) 233-4121 EMS 
North Charleston 
(803) 554-7515 DIX 


South Dakota 


See Minnesota or 
North Dakota 


Tennessee 


Gray 

(615) 247-7125 DIX 
Knoxville 

(615) 966-3441 BRO 
Memphis 

(901) 365-3539 CAB 
(901) 345-9500 BLU 
(901) 795-8487 BRO 
Nashville 

(615) 242-8000 BLU 
(615) 885-1302 BRO 


Texas 


Austin 

(512) 837-5555 NEI 
Beaumont 

(409) 833-9443 RAL 
(409) 838-0393 RAW 
Corpus Christi 
(512) 887-0001 RAW 
Dallas 

(214) 631-3600 BRW 
(214) 343-8800 BUT 
(214) 243-7000 INO 
(214) 233-0020 NEI 
(214) 969-9400 WES 
El Paso 

(915) 778-4448 GIS 
(915) 533-9555 MID 


502 


Fort Worth 

(817) 336-5401 ALE 
Freeport 

(409) 233-5451 BRW 
Garland 

(214) 271-5671 CRM 
(214) 348-8800 TUK 
Houston 

(713) 526-3456 ETX 
(713) 688-7000 INO 
(713) 644-1631 MTI 
(713) 777-1666 NEI 
(713) 694-2771 BRO 
(713) 688-8126 RAW 
(713) 955-0595 SPE 
Irving 

(214) 550-1923 SPE 
(214) 659-0930 VWR 
Longview 

(214) 753-0919 IES 
Midland 

(915) 694-9657 ESI 
Port Lavaca 

(512) 552-7525 RAW 
Richardson 

(214) 234-3392 USI 
San Antonio 

(512) 491-9460 RAW 
Texarkana 

(214) 792-6923 CAB 
Texas City 

(409) 948-3446 RAW 
Wichita Falls 

(817) 723-8106 WES 


Utah 


Salt Lake City 
(801) 261-8877 EIL 
(801) 486-3371 SSC 


Vermont 


See Massachusetts or 
New York 


Virginia 
Arlington 

(703) 524-2412 ARL 
Bluefield 

(304) 487-1477 BRO 
(703) 322-3402 BRO 
Norfolk 

(804) 855-2400 BRO 
(804) 499-3746 EIL 
(804) 855-0105 PEL 
Richmond 

(804) 275-1431 MEM 
Springfield 

(703) 569-2611 EIL 


West Virginia 
See Ohio, 


Pennsylvania, Maryland 
or Virginia 


Washington 


Redmond 

(206) 882-3222 EIL 

(206) 823-4111 VAN 
Richland 

(509) 943-8336 RAD 
Seattle 

(206) 547-2827 ALE 
(206) 762-6050 BIC 

(206) 282-2511 RAD 
Spokane 

(509) 747-3053 RAD 


Wisconsin 


Green Bay 

(414) 435-8331 NRT 
Milwaukee 

(414) 475-6000 MES 
Oshkosh 

(414) 235-8930 ELI 


Wyoming 
See Colorado, 
Nebraska, or Utah 


ACRO Electronics, Corp. 
Alaska Electronics Supply 
Allied Electronics 
Arlington Electronic 
Ames Supply Co 

Atrix Tool 

Bell Industries : 
Branom Instrument Co. 
B.J. Wolfe 

Bluff City Electronics 

B & C Instruments 

Bomar Electronics 

Bonnin Electronics 
Breard-Gardner 

Brill Electronics Products 
Brownell Electro 
Briggs-Weaver 

Butler & Land 
Carlton-Bates 

Calcotron 

Capital Radio 

Contact East Inc. 

Com Kyl 

Concord Electronics 

Col. Spgs. Wintronic Co. 
Commodore | 

Corning Electronics 
Crompton Metermaster, Inc. 
California Switch & Signal 


Cumberland Electronics Inc. 


CW Electronic Sales 
Dalis Electronics 

Dixie Electronics 

Dolphin Electronic Supply 
E.E. Taylor 

EIL Instruments 


Electrical Equipment Co. Ltd. 


Electronic Industries, Inc. 
Electra-Test 

EMSCO Div. Hammond 
Electronic Parts Co. 
Electronic Supply 
Electronic Tool Co 
Electrotex 

Garrett Industrial Supply 
George Oliver Co. 
Gopher Electronics 
Hatry Electronics 
Herman H. Sticht 

H.L. Dalis, Inc. 

Honolulu Electronics 
Hughes-Peters 

Hurley Electronics 

Idaho Instruments 
Industrial Electronic Supply 
Industrial Instrument Works 
Instrument Mart 

INOTEK 

Instrumentation Services 
ISI Services, Inc. 
Industrial Service Labs 
ITC Electronics 

Jabbour Electronic Supply 
Jones Electronics 
Joseph Electronics 
KASS Electronics Dist. 
Kaufman Co. 

Kelvin Electronics 


Kiesub Corporation 
Klaus Radio 

Leff Electronics 

Masline Electronics Inc. 
Marshall Industries 
Metermetrics 

Marsh Electronics 
Meunier Electronic Sply, Inc. 
Mid-West Associated 
Midland Winntronics 
Mitchell Instruments Co. 
Meters & Instruments 
Norvell Electronics 
Nilsson Electrical Lab 
North Supply 

Northern Radio & TV 
Priest Electronics 
Pacific Indicator Co. 
Pioneer-Standard 
Process Measurement Co. 
Peerless Elect. Equip 
Quement Electronics 
Radar Electric 

Rag Electronics 

Ralph's Electronics 
Rawson & Co. 

REM Electronics 

Rome Electronics 
Route Electronics 

R&R Instrumentation 
RS Electronics 

S&S Electronics 

Scott Electronics 
Southeastern Elect. 
Shand Electronics 
Shelley-Ragon 
Specialty Distributing 
Specialized Products 
Standard Supply Co. 
Stark Electronic Supply 
Scottsdale Too! & Supply 
Sunshine Scientific 

Taft Electronics 
Techmart Inc. 

ThermX of California 
ThermX Southwest 
Tool Kit Specialists 
Time Motion Tools, Inc. 
Tool Tronics 

Transcat 

Tech. Representations 
Tri-State Inst. Lab 

Test Equipment Service, Inc. 
Technical Training Aids 
Techni-Tool, Inc. 
Tucker Electronics, Co. 
U.S. Instrument Rentals 
Vanguard Electronic Tool 
VWR Scientific 

Walker & Associates 
WASSCO 

W.B. Allen Supply 
Wholesale Elec. Supply 
Wholesale Electronics 
Wholesale Ind. Elec. 
Wise Components 

WS Jenks 

Wyle Lab Mkt. Group 
Zack Electronics 
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Continental 


Bensenville, IL 


Resources, Inc. (312) 860-5991 
Nationwide Toll Free Bedford, MA 


(800) 343-4688 


Carson, CA 
(213) 638-0454 


San Francisco, CA 


(408) 263-1775 


Orlando, FL 
(407) 855-9544 


Electro Rent 
Corp. 
Nationwide Toll 
Free Number 
(800) 423-2337 
(Except California) 


Alabama 
(800) 241-9156 


Alaska 
(415) 964-5500 


Arizona 
(800) 423-2337 


Arkansas 
(800) 553-RENT 


California 
Burbank 
(818) 843-3131 


Mountain View 
(415) 964-5500 


San Diego 
(619) 571-7905 


Southern CA 
(800) 232-2173 


Northern & 
Central CA 
(800) 421-4848 


Canada d 
(800) 268-0216 
Colorado 

(800) 227-8010 
Connecticut 
(800) 225-0836 


Delaware 
(800) 638-1783 


District of Columbia 


(301) 982-1450 


Florida 

(800) 241-9156 
Georgia 

(404) 925-9199 


Hawaii 
(800) 423-2337 


Idaho 
(800) 227-8010 


Illinois 
(312) 956-8350 


(617) 275-0850 


Gaithersburg, MD 
(301) 948-4310 


Somerset, NJ 
(201) 654-6900 


Dallas, TX 
(214) 458-7616 


Indiana 
Southern 


(800) 521-5788 


Northern 
(800) 323-8893 


lowa 
(800) 323-8893 


Kansas 
(800) 323-8893 


Kentucky 
(800) 521-5788 


Louisiana 


(800) 553-RENT 


Maine 
(800) 225-0836 


Maryland 


(301) 995-6707 


Massachusetts 


(508) 657-8400 


Michigan 


(313) 522-8555 


Minnesota 


(800) 323-8893 
Mississippi 
(800) 241-9156 


Missouri 


(800) 323-8893 


Montana 


(800) 227-8010 


Nebraska 


(800) 323-8893 


Nevada 
(800) 232-2173 


New Hampshire 


(800) 225-0836 


New Jersey 
(201) 857-2280 
New Mexico 
(800) 232-2173 


New York 
(800) 631-4278 


North Carolina 
(800) 638-1783 


North Dakota 
(800) 323-8893 
Ohio 

(800) 521-5788 
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Oklahoma 
(800) 553-RENT 


Oregon 
(800) 227-8010 


Pennsylvania 
Western 
(800) 521-5788 


Eastern 
(800) 631-4278 


Rhode Island 
(800) 225-0836 
South Carolina 
(800) 241-9156 
South Dakota 
(800) 323-8893 


Tennessee 
(800) 241-9156 


Texas 
(214) 437-3383 
(800) 442-1144 


Utah 

(800) 227-8010 
Vermont 

(800) 225-0836 
Virginia 

(800) 638-1783 
Washington 
(800) 227-8010 
West Virginia 
(800) 638-1783 
Wisconsin 
(800) 323-8893 
Wyoming 

(800) 227-8010 


G.E. Quick Rentals 


Compton, CA 
(800) GE-RENTS 
(213) 605-1290 


Norcross, GA 
(404) 662-1338 


Genstar Rental Electronics, Inc. 


Palo Alto, CA 
(415) 856-7600 
(800) 225-2422 


Woodland Hills, CA 


(818) 887-4000 
(800) 331-3440 
(800) 227-8409 


Orlando, FL 

(407) 859-0322 
(800) 432-0612 
(800) 327-0302 


Gaithersburg, MD 
(301) 621-4043 
(800) 638-4040 


Leasametric 


Nationwide Toll 
Free Number 
(800) 553-2255 


Alabama 
(800) 638-9245 


Alaska 
(Call Collect) 
(415) 574-5797 


Arizona 
(800) 521-4312 


Arkansas 
(800) 255-9568 


California 
Foster City 
(415) 574-5797 


Anaheim 
(714) 634-5925 


Hammond, IN 
(312) 780-0300 


Schenectady, NY 


(518) 385-5316 


Mahwah, NJ 

(201) 934-0400 
(800) 631-8960 
(800) 562-3714 


Carrollion, TX 

(214) 931-8770 
(800) 492-9021 
(800) 323-8964 


Canada, Ontario 
(416) 675-7513 
(800) 268-4939 


Quebec 
(514) 337-5775 
(800) 367-5447 


Los Angeles 

(213) 671-0461 
(818) 708-7334 
(800) 824-4299 


San Diego 
(619) 565-7475 


Colorado 
(800) 255-9568 


Connecticut 
(800) 553-2255 


Delaware 
(800) 553-2255 


Florida 
(800) 638-9224 
Georgia 
(800) 638-9245 


Hawaii 
(Call Collect) 
(415) 574-5797 


Idaho 
(800) 521-4312 


Illinois 
(800) 553-2255 


Indiana 
(800) 553-2255 


lowa 
(800) 255-9568 


Kansas 
(800) 255-9568 


Kentucky 
(800) 638-9245 


Louisiana 
(800) 255-9568 


Maine 
(800) 553-2255 


Maryland 
(301) 948-9700 


Massachusetts 
(800) 553-2255 


Michigan 

(800) 553-2255 
Minnesota 
(800) 255-9568 
Mississippi 
(800) 255-9568 


Missouri 
(800) 255-9568 


Montana 
(Call Collect) 
(714) 634-9525 


Nebraska 
(800) 255-9568 


Nevada 
Northern 
(415) 574-5797 


Southern 
(800) 521-4312 


New Hampshire 
(800) 553-2255 


New Jersey 
(800) 553-2255 


New Mexico 
(800) 255-9568 


Telogy Inc. 


Nationwide Toll 
Free Number 


(800) T-E-L-0-G-Y-1 


(800) 835-6494 


Phoenix, AZ 
(602) 843-6631 


Los Angeles, CA 
(213) 821-4473 


New York 
(800) 553-2255 


North Carolina 
(800) 638-9245 
North Dakota 
(800) 255-9568 
Ohio 

(800) 553-2255 
Oklahoma 
(800) 255-9568 


Oregon 
(800) 343-7368 


Pennsylvania 
(800) 441-7568 


Rhode Island 
(800) 553-2255 


South Carolina 
(800) 638-9245 


South Dakota 
(800) 255-9568 


Tennessee 
(800) 638-9245 


Texas 
Dallas 
(214) 881-0279 


Houston 
(800) 392-3754 


Utah 
(800) 521-4312 


Vermont 
(800) 553-2255 


Virginia 


* (800) 638-9245 


Washington 
(800) 343-7368 


Washington, D.C. 
(301) 948-9700 
West Virginia 
(800) 638-9245 
Wisconsin 
Northwestern 
(800) 255-9568 


Southeastern 
(800) 553-2255 
Wyoming 

(800) 521-4312 


Oakland, CA 
(415) 256-0792 


Redwood City, CA 


(415) 594-1700 
San Diego, CA 
(619) 722-5331 


San Jose, CA 
(800) 835-6494 


Denver, CO 
(303) 320-0265 


Atlanta, GA 
(404) 381-5169 
Chicago, IL 
(312) 358-4114 


Boston, MA 
(800) 835-6494 


Annapolis, MD 
(301) 827-7696 


Columbia, MD 
(301) 997-0382 


Detroit, Ml 
(313) 528-0346 


Newark, NJ 
(201) 583-0053 


Rental Companies 


Nassau County, NY New Jersey 


(516) 434-8840 


Tulsa, OK 
(918) 665-8899 


Philadelphia, PA 
(215) 398-1886 


Houston, TX 
(713) 376-8666 
Richardson, TX 
(214) 470-9093 
McLean, VA 
(703) 830-6563 


Seattle, WA 
(206) 451-8594 


Test Equipment Corp 


Mountain View, CA 


(415) 964-3923 
(800) 227-1995 


U.S. Instrument Rentals 


San Mateo, CA 
Nationwide: 


(800) 123-USIR, 


ext. 930 OR 


(800) 242-8747, 


ext. 930 


Alabama 
(800) 638-4052 


Arizona 
(800) 525-7578 


Arkansas 
(800) 527-4262 


California 
Burbank 
(213) 849-5861 


Mountain View 
(415) 964-9664 


San Diego 
(619) 231-3990 
San Mateo 
(415) 579-0911 
Santa Ana 
(714) 641-9101 
Ventura County 
(805) 648-6200 


Colorado 
Denver 
(303) 790-0523 


Connecticut 
(800) 526-7563 


Delaware 
(800) 638-4059 


Florida 
(800) 638-4052 
Georgia 
(800) 638-4052 


Idaho 
Northern 
(800) 227-5075 


Southern 
(800) 525-7578 


Illinois 

(312) 991-9770 
Indiana 

(800) 323-6688 
Kansas 

(800) 323-6688 
Kentucky 

(800) 323-6688 
Louisiana 
(800) 527-4262 


Maine 
(800) 526-7563 


Maryland 
(800) 492-8747 


Massachusetts 
(800) 526-7563 
Michigan 

(800) 323-6688 
Minnesota 
(800) 323-6688 
Mississippi 
(800) 638-4052 
Missouri 

(800) 323-6688 
Montana 

(800) 525-7578 
Nevada 

(800) 227-5075 


New Hampshire 
(800) 526-7563 


Northern 
(201) 494-1500 


Southern 

(800) 638-4059 
New Mexico 
(800) 525-7578 


New York 
(800) 631-5321 


North Carolina 
(800) 638-4059 


North Dakota 
(800) 323-6688 
Ohio 

(800) 323-6688 


Oklahoma 
(800) 527-4262 


Oregon 
(800) 227-5075 


Pennsylvania 
Philadelphia 
(800) 638-4059 


Pittsburgh 
(800) 323-6688 


Rhode Island 
(800) 526-7563 


South Carolina 
(800) 638-4059 


South Dakota 
(800) 323-6688 


Tennessee 
(800) 638-4052 


Texas 
(800) 442-4518 


Utah 
(800) 525-7578 


Vermont 
(800) 526-7563 


Virginia 
(800) 638-4059 


Washington 
(800) 227-5075 


West Virginia 
(800) 323-6688 


Wisconsin 
(800) 323-6688 


Wyoming 
(800) 525-7578 
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U.S. Fluke Sales Office Areas 


Alabama 


Huntsville 

4920 Corporate Drive 
Suite J 

Huntsville, AL 35805-6202 
(205) 837-0581 
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How to use this catalog 

The section numbers listed in the above table 
of contents outline the broad product grou- 
pings you will find in this catalog. You can 
reference each of these sections by simply 
thumbing to the appropriate number shown 
on the outer margin of each product page. 


When looking for a specific product or 
type of product within each product section, 
first refer to the divider page for the section. 
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Terms & conditions of Sales 
U.S. Government Sales & Support 
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Sales & Service Office Listings/Call Guide 


Here you will find a handy table of con- 
tents, along with pictures of several key 
products featured in that section. Directly 
following most divider pages is a selection 
guide that compares key features and specifi- 
cations of all products in the section, and lists 
page numbers. 


The frontof the catalog also includes three 
master-reference page indexes. 


One is an alphabetized functional listing of 
all products and services in the catalog, the 
other two are numerical listings for both the 
Fluke and Philips product lines. 

When you have found the product you 
want, you may request more information by 
filling out and returning the enclosed reply 
card, or by directly contacting your nearest 
Fluke or Philips office as listed in the last 
section of this catalog. 


Fluke World Headquarters — Philips Research 
Everett, Washington, USA. Laboratories, Eindhoven, 
the Netherlands. 


THE GLOBAL ALLIANCE: 
THE NEW WORLD OF 
TEST AND MEASUREMENT ~ 


The Fluke and Philips test and measure- 
ment alliance is now one year old, and 
customers around the world are already 
experiencing the benefits of this unique 
cooperation. This catalog reflects our newly 
expanded product and service offerings. -— Be. 
It includes complete specifications and ern aes aecameely ici 
performance characteristics of the entire 
Fluke and Philips line — over 650 products 
and services in all. Several new product 
offerings are featured for 1989, and a full- 
color overview of each appears in the 
following pages of this section. 
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Our Alliance -- Your Benefits 

A corporate commitment to engineering 
excellence and a sizable investment in R&D 
by both Fluke and Philips allow us to design Manufacturing 
advanced technology into our products. 

For example, more and more of our products 
now exploit the increasing power of the PC, Sa. ee 
giving you more performance and efficiency “i 

from your test instrumentation. We have 
also expanded our product line to include 
support for the latest types of micro- 
processor-based circuitry, including the " 
80386. And a new generation of key product — 
families combine the performance and 
functions of several instruments for easier, 
faster, and more capable testing of today's 
complex electronics circuitry. 

But the Fluke and Philips alliance is more 
than just products. It is a strict obligation to . : 
your complete satisfaction, evidenced by Service 
the people, parts, and facilities dedicated to 
serving and supporting your T&M needs 
over a wide range of industries and applica- 
tions. This is what you can count on with 
every Fluke and Philips product you purch- 
ase. 

We invite you to examine our products 
closely, and compare them to any you are 
currently using or considering. We are 
confident that Fluke and Philips products can 
meet or exceed your performance require- 
ments, while keeping your cost of ownership 
low. 

We hope you enjoy our 1989 catalog. 
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Calibration 


A few highlights of 
this year's new products 


As circuitry becomes faster, so must T&M instru- 
ments - and the new PM 3340 digitizing oscilloscope 
uses a sequential sampling system that combines a 
wide 2 GHz bandwidth with unmatched 1mV 
sensitivity and full 2 GHz triggering. The new 

PM 3655 is a low-cost logic analyzer that delivers 
exactly what it promises. Unlike many similar 


2k memory/channel and 5ns glitch capture are 
always available in any configuration. 


Two new software packages for the PC (Screen 
Builder and Icon Builder) provide a simple, standard 
method to ease generation of custom screens and 
diagrams for the 1030 and 1050 Series Touch Control 
Screens. And there are several new software 
packages for GPIB/IEEE systems as well. 

The Testleam Software greatly speeds test 
program generation for PC-based IEEE instrumenta- 
tion systems. Also, a new interface card allows the 
IBM PS/2 to control automatic test sequences. 

And a range of dedicated instrument drivers for 
many Fluke and Philips instruments greatly reduces 
your systems programming efforts. 


The new 80 Series is one of the most notable 
multimeter introductions of the decade, offering 
more measurement functions and special features 
than ever before in a splash-proof and dust-proof 
handheld package. Also ideal for many service 
applications is the new PM 3308 scope. 

itis a 100 MHz portable scope with innovations 
such as a flat, flicker-free electroluminescent 
screen and a 180 kByte RAM disk - in a lightweight, 
rugged portable package. 


The 5700A Multifunction Calibrator handles the 
broadest workload of any calibrator and offers 
excellent DC and AC accuracy. Only three Artifact 
standards and about one hour are enough to set it 
up to maintain its accuracy and traceability to legal 
standards. We further extend the comprehensive 
range of calibration offerings with the 7411 PC 
software, which allows a PC to control an auto- 
mated calibration system - even keeping calibration 
records for you. 


Complete new products preview on following pages 


instruments, its 96 channels, 100 MHz bandwidth, ; 


New Products 


PM 3365 100 MHz, 
100 MS/s Digital Storage 
Oscilloscope 


Ww 


PM 3340 2 GHz 
Digitizing Oscilloscope 


Ww 


PM 3335 20 Ms/s, 
50 MHz Advanced Digital 
Storage Oscilloscope 


Ww 


High performance analog and digital scope 


DC to 2 GHz bandwidth 


Dual Analog and Digital Storage 


High 100 MS/s sampling rate on each 


175 ps risetime 


50 MHz real time analog bandwidth 


channel simultaneously 


Trigger response up to 2 GHz 


Deep 8 KBytes x 8-bit waveform 


Full 100 MHz bandwidth 


Four 4 kbyte x 10-bit memories 


acquisition memory 


2 mV sensitivity 


1 mV/div vertical sensitivity 


Second reference memory for comparison 


Triggering to 150 MHz 


Powerful automatic measurements and 


of waveforms 


Multifunction AUTOSET gives instant 


signal processing functions 


AUTOSET for instant on-screen trace 


display of signals 


Eye pattern and constellation diagrams for 


display 


Advanced automatic measurements 


PCM inspection 


Standard cursors for on-screen 


Delayed Time Referencing 


Autoset selects settings for instant 


measurement functions 


Reference memories 


on-screen display 


RS 232 and IEEE-488 interface options 


Probes operating over full bandwidth 


The PM 3365 is the best in 100 MHz analog 
and digital performance. Full 100 MHz analog 
performance includes Autoset for instant 
display of a waveform in just 2 seconds. For 
single shots, the 100 Ms/s 8-bit converters on 
each channel reveal the smallest and fastest 
transient and also digitize repetitive signals 
extremely quickly over the full 100 MHz 
bandwidth in the equivalent time DSO mode. 
To zoom in on details, the Delayed Time 
Referencing mode offers the digital equiva- 
lent of delayed time base mode in an analog 
scope. Extensive cursor facilities and math 
functions allow direct measurements, and 
reference memories are available for signal 
comparisons. IEEE-488 and RS 232 interfaces 
are available for hard copy devices such as 
printers and plotters, and for full remote 
control. 


IEEE-488 and RS 232 interfaces 


The PM 3340 sets new standards in 
acquisition, display and analysis of ultra high 
frequency signals. A full 2 GHz bandwidth and 
175 ps risetime ensures accurate reproduc- 
tion of the fastest edges. Triggering over the 
full bandwidth is standard and the many 
trigger modes cover most applications. 10-bit 
vertical resolution ensures every signal detail 
is visible. Extensive cursor measurement 
capabilities and math functions give accurate 
processed results “on-line”. Up to 12 k 
sample points can be displayed on screen 
which, combined with the measurement 
functions, makes the PM 3340 ideal for PCM 
eye pattern or constellation measurement. It 
is aS easy to use as Standard analog instru- 
ments and, for systems use, has RS 232 and 
IEEE-488 interfaces included as standard. 


See page 43 for full description 
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See page 26 for full description 


All the power and facilities of analog and 
digital scopes are combined in this econom- 
ical scope. Repetitive signals up to 50 MHz 
can be analyzed in analog mode and for single 
shot work, both channels have a fast 20 Ms/s 
8-bit convertor. Autoset automatically gives 
optimal display of the input signal. With 8 
kbytes memory depth per channel, extensive 
pretrigger information is available. Screen 
cursors enable time and amplitude measure- 
ments and reference memories are available 
for signal comparison. Printers and plotters 
can be connected via the combined RS 232/ 
IEEE-488 interface, which can also be used 
for remote control of the instrument and 
measurement transfer in small systems 
applications. 


See page 47 for full description 


PM 3320A 200 MHz, 
250 Ms/s Advanced 
Digital Storage Oscillo- 
scope 


PM 3308 40 MS/s 
Compact Digital Storage 
Oscilloscope 


Ww 


New Products 


80 Series Analog/ 
Digital Multimeters 


Ww 


Maximum bandwidth of 200 MHz 


100 MHz bandwidth 


Min Max Average recording mode with 


250 Msamples/s per channel 


40 Ms/s maximum sample rate 


MIN Max Alert™ 


4 ns realtime resolution per channel, single 


Autoset for instant on-screen trace display 


Frequency, duty cycle and capacitance 


shots 


Deep 8 kBytes acquisition memory 


measurements 


10 bit vertical resolution 


180 kBytes non-volatile RAM disk 


1000V input protection; Input Alert™ 


Horizontal expansion up to 128 times 


22 cursor measurement functions 


detects wrong input jack connections 


Extensive cursor and math facilities 


Powerful math processing 


3%, digit, 4000 count display updates 


IEEE-488 and RS 232 Interface 


Large flat electroluminescent display 


4 times per second; analog display 


The Philips PM 3320A is a digital storage 
oscilloscope which offers a combination of 
high resolution signal digitizing and analysis 
and an easy to use front panel with softkey 
operation. The softkeys allow direct access to 
the most frequently used controls which, 
together with the clear panel and screen 
layout, make the instrument easy to use and 
encourages the user to make full use of its 
functions. The PM 3320As features include a 
very fast sampling speed of 250 Msamples/s 
per channel; storage of traces and set-up 
parameters; and pre- and post-triggering 
allowing long time interval waveforms to be 
captured and analyzed in detail. Cursor 
measurement facilities and math functions 
enable extensive post processing of captured 
data, including even optional FFT analysis of 
measured signals. The PM 3320A is fully 
IEEE-488 and RS 232 Compatible. 


See page 31 for full description 


The Philips PM 3308 digital storage oscillo- 
scope offers a combination of high perform- 
ance and features in a small package. A flat 
electroluminescent display gives very sharp, 
clear waveform display over a wide 140° 
viewing angle and it can be folded flat to give a 
very compact, portable package. It includes a 
180 kBytes non-volatile RAM disk for storage 
of up to 100 traces, set-ups, or a combination 
of both. Powerful signal processing facilities 
include addition, subtraction, integration and 
differentiation, and extensive cursor measure- 
ment capability is also provided. The PM 3308 
is completely programmable within a system 
environment through its IEEE-488 and 
RS 232 interfaces, included as standard. 


Available Mid 1989 


See page 37 for full description 


updates 40 times per second 


AY digit mode, 1 ms peak hold, back lit 


display and true RMS measurements 


(87 only) 


Touch Hold® and Relative modes 


Splash proof and dust proof case; EMI 


shielded 


Protective holster with Flex-Stand™ 


Safety-designed test lead set 


The new Fluke 80 Series (83, 85 and 87) are 
high performance meters with 11 functions 
and 40 ranges for a wide variety of electronic 
and industrial applications. They offer an 
impressive range of capabilities, including 
frequency, duty cycle and capacitance 
measurement, and feature durable construc- 
tion and several unique Safety features. For 
changing or unstable signals, the 87 features 
ahigh-resolution analog pointer, the 83 and 85 
use an analog bargraph. The 83 and 85 also 
feature a Zoom Mode for higher resolution 
analog readings. Basic de accuracy on the 83 
is 0.3% of reading, the 85 and 87 feature 
0.1% basic de accuracy. 


See page 110 for full description 


PM 3655 Low-Cost 
100 MHz 96 Channel Logic 
Anlayzer 


Ww 


9132A 
Memory Interface Pod 


W 


Wy 5700A 
Calibrator 


Full 100 MHz sampling speed on up to 


Support for 32-bit designs 


Covers the complete DMM calibrator 


96 channels for timing and state analysis 


Fluke’s new HyperTEST™ RAM test 


workload 


2 kbytes memory always available on all 


algorithm 


Precision performance that is easy to use 


96 channels 


Advanced diagnostic capability for isolating 


Simplified support with Artifact Calibration 


5 ns glitch capture on all channels, at full 


bus faults 


Compatible to protect your investment 


100 MHz and with full 2 kbytes memory 


Quick memory test 


Sophisticated multilevel triggering and 


4 clock qualifiers 


High quality, low impedance probes 


Simple, familiar operation 


Plus full MS-DOS-based PC 


PM 3655 offers no-compromise perform- 
ance at low cost. Unlike some other instru-- 
ments in its class, all functions can be used at 
full rated spec atall times, regardless of which 
combination of features are in use. Sampling 
speed is 100 MHz on all of its maximum 96 
channels. Each channel always has 2 kbytes 
memory available and glitch capture can 
capture transients down to 5 ns, still at full 
speed and with all the memory. State and 
time analyses, or combinations, are possible 
through the many powerful triggering func- 
tions. This performance is available in 
configurable modules of 24-channels each, 
so you can have the power matched to your 
needs and budget. Plus, the logic analyzer 
has the familiar functionality of a PC, (with 
menu operation, for example), for superior 
ease-of-use, and It operates separately as a 
PC, running common software packages. 
RS 232, Centronics and IEEE-488 interfaces 
are standard. 


See page 153 for full description 
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The 9100A Digital Test System from Fluke 
now supports advanced 32-bit designs (like 
the 80386 and 68020) with the new 9132A 
Memory Interface Pod. The pod can be 
adapted quickly and inexpensively to accom- 
modate future microprocessor support 
needs with only a microprocessor-specific 
personality module and software disk. 

The 9132A connects to the 9100A main- 
frame in the same way as other Fluke pods to 
stimulate and test UUT circuitry, but uses a 
new pod technology. Connection is made 
through a sync module and by replacing the 
UUT boot ROMs with ROM modules. The 
9132A accesses and controls the UUT's 
microprocessor through the boot ROM 
sockets. Instructions are passed through the 
ROM modules stepping the UUT microp- 
rocessor through various built-in and user- 
written tests. Similar to the user interface for 
other Fluke pods, the 9132A can be controlled 
through commands written in high-level 
language, rather than requiring the user to 
generate microprocessor-specific assembly 
code. 


See page 172 for full description 


The new 5700A Calibrator is designed to 
deliver outstanding performance while 
minimizing the costs associated with 
supporting and using a high-accuracy instru- 
ment. 

Only three Artifact Standards are required to 
perform periodic calibration of all 5700A 
ranges and functions. And internal references 
and the unique Cal Check feature make it 
convenient to verify performance between 
calibrations. Full, independent verification of 
the 5700A Is extended to two years. 

The 5700A is designed to calibrate the 
broadest cross section of your meter work- 
load. It delivers direct voltage to 1100V and 
alternating voltage from 200 pV to 1100V at 
frequencies from 10 Hz to 1.2 MHz. Cardinal 
point resistances range from 1 Q to JOOMQ, 
in x1 and x1.9 decades, including a short. 
Alternating and direct current are provided to 
2.2A, and frequencies for alternating current 
range from 10 Hz to 10 kHz. The wideband 
voltage option extends alternating voltage 
frequences from 10 Hz to 30 MHz. 


See page 187 for full description 


Ww 5725A 
~ — Amplifier 


Ww 742A 
y Resistance Standards 


7400 Series Automated 
Calibrated Systems 


Ww 


Companion to the 5700A calibrator 


Small and rugged 


Choice of PC-compatible or Fluke 1722A 


Extends current and Volt-Hertz capability. 


The 5725A is a companion instrument to 
the 5700A. It increases the maximum current 
output of the calibrator to 11A for calibrating 
the high current ranges of popular handheld 
DMMs. It also extends the 5700A% alter- 
nating Volt-Hertz product to 100V at 30 kHz 
and 750V at 100 kHz to cover the calibration 


ee requirements of high-accuracy bench and 


system meters. 


See page 187 for full description 


No oil or air baths required 


instrument controller 


18°C to 28°C operating range 


A wide selection of calibrators, packaging, 


Six month stability to 2.5 ppm 


auxiliary instruments and support are 


Fluke 742A Standard Resistors are high 

accuracy working standards for precision, 
on-site resistance calibration. 
They are small, rugged and easy to transport. 
No cumbersome oil or air baths are required. 
The 742As are ideal for supporting the Artifact 
Calibration of the 5700A Calibrator. 


See page 228 for full description 


available. 


Easy to learn and to use 


Fluke 7400 Series Automated Calibration 
Systems are designed to offer you a complete 
solution to the complex task of matching the 
calibrator, host computer and software, 
packaging and other accessories with your 
workload requirements and your budget. 


See page 220 for full description 
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Products 


PM 2202 MC-GPIB Inter- 
face Board for IBM PS/2 


Ww 


PM 2230 Series of GPIB 
Instrument Drivers 


Ww 


PM 2240 
Testleam Software 


Ww 


Turns an IBM PS/2 into a versatile GPIB/ 


Automatic configuration utility for fast 


Fast, easy program generation for GPIB/ 


|IEEE-488 controller 


system configuration 


IEEE-488 instrumentation set-ups 


Hardware configuration completely 


High level instrument commands ease 


Easy to use, menu-oriented operation with 


software programmable 


programming 


pull-down menus and pop-up windows 


Easy to use GPIB/IEEE-488 drivers for 


Extensive built-in error checking and 


Extensive instrument library 


BASIC, C and Pascal 


reporting 


Parameters programmed by on-screen 


Programming of GPIB/IEEE-488 


Includes easy to use GPIB/IEEE-488 drivers 


instrument panels 


instruments easy with PM 2230 Series, 


Support for BASICA, Pascal, C & 


Built-in graphics and analysis functions for 


PM 2240 and PM 2260 GPIB software 


QuickBASIC 


simple on-screen data presentation 


packages 


Available for IBM PC's and PS/2's 


Powerful debugging & error handling tools 


The PM 2202 is an extremely advanced 
GPIB/IEEE-488 interface for the IBM Personal 
System/2 (equipped with Micro Channel 
plug-in-slots). The PM 2202 consists of an 
interface card plus driver software, and turns 
the PS/2 into a flexible instrument controller 
for systems with up to 14 instruments. The 
interface board allows a maximum transfer 
rate of 1 MByte/sec, fast enough for the most 
demanding applications. All board settings 
are fully programmable and installation is 
quick and simple. The PM 2202 supports all 
commonly used GPIB/IEEE-488 functions, 
with routines that can be included in applica- 
tion programs written in GWBASIC, BASICA 
Microsoft™ Pascal and Microsoft C. Besides 
standard GPIB drivers, the PM 2202 is 
supported by software packages specifically 
designed to ease programming, debugging 
and waveform processing. It is software 
compatible with the PM 2201 GPIB interface 
for the IBM PC, so application software 
written for the PC or PS/2 can be exchanged 
without modification. 


PM 2230 Series of instrument drivers 
simplifies programming GPIB/IEEE-488 
instrumentation systems and results in 
self-documenting, error-free application 
programs. The automatic configuration utility 
determines the GPIB system configuration, 
including instrument addresses and type, and 
assigns a user-defined name to each instru- 
ment. Application programming can thus 
start immediately after running this utility. 
High level instrument drivers have commands 
as simple to understand as the instrument 
front panel, reducing programming time and 
resulting in easy-to-read application pro- 
grams. The instrument drivers automatically 
check program validity; for example, program- 
ming an instrument out of range, or program- 
ming an incorrect combination of settings, 
results in clear, readable, error messages. In 
addition to supporting a large range of Fluke & 
Philips instruments, the instrument drivers 
contain a complete set of GPIB procedures 
for controlling any GPIB instrument, and 
support BASICA/GWBASIC, QuickBASIC, 
Microsoft C & Pascal. 


See page 379 for full description 
Vil 


See page 376 for full description 


for error-free programs 
Available for IBM PC's or PS/2's 


The PM 2240 TestTeam provides a 
complete, easy-to-use programming environ- 
ment for GPIB/IEEE-488 application programs 
in Microsoft™ QuickBasic or C. Application 
programs are written using a user-friendly, 
visual editor and functions are selected via 
pulldown menus or pop-up windows. A 
built-in instrument library Supports an exten- 
sive number of instruments and program- 
ming a GPIB instrument is accomplished by 
simply selecting from an on-screen instru- 
ment panel. Standard graphics and analysis 
libraries greatly simplify presentation of 
measurement data on screen or in printed 
form. Extensive debugging and error handling 
facilities are included. 


See page 374 for full description 


PM 2260 Oscilloscope 
Signal Processing 
Software 


Ww 


Touch control screen 
software development 
tools 


Ww 


New Products 


PM 8238 
Multipoint data recorder 


Ww 


Extensive waveform analysis and display 


ScreenBuilder™ for stored screen 


Long term reliability for chart recording 


functions all accessible via menus and 


development 


Maximum 30 input channels, scanned 


function keys 


IconBuilder™ for custom character font 


at 10/s 


Menu driven data transfer from Philips 


development 


Graphic or numeric data presentation 


Digital Storage Oscilloscopes to PC 


Fast data transfer via GPIB/IEEE-488 


On-line help facility 


The PM 2260 Oscilloscope Signal Proces- 
sing (OSP) software combines the extensive 
range of waveform analysis functions of the 
ASYSTANT'™-GPIB software package, with 
the very advanced data acquisition 
capabilities of Philips Digital Storage Oscillos- 
copes (DSO). Data captured with a Philips 
DSO can be easily transferred to the PC via 
the GPIB/IEEE-488 interface, under control of 
amenu-oriented driver, with no programming 
skill or effort required. On the PC, data can 
then be quickly analyzed, processed and 
displayed. Processing functions include FFT, 
power spectrum, inverse FFT, differentiation, 
integration, Blackman window, curve fitting, 
cross-correlation and many more. Additional 
mathematical functions include extensive 
array operations, statistics and multi-window 
graphics facilities. Hard copy output to 
printers and plotters is also supported. 


See page 377 for full description 


TCS Toolbox™ for simplified application 
program development 


ScreenBuilder is a development tool that 
allows the user to completely develop stored 
screens for the 1030 or 1050 Series TCS. 

The user simply "fills in the blanks” on this 
interactive program that runs on the IBM PC 
or equivalent. 

IconBuilder allows the user to create char- 
acter fonts and icons for custom displays on 
the 1030 and 1050. As with ScreenBuilder, 
IconBuilder is an interactive, “fill in the 
blanks” program that runs on the PC. 

The TCS Toolbox provides a programmer with 
QuickBASIC functions that greatly simplify 
the development of a run-time application 
program. While the TCS Toolbox can be used 
with any 10XX TCS product, it is best suited 
for the 1020 Series. 


Optional alarm output plug-in cards 


Interpolation between measuring points for 


continuous line-plots 


Memory modules for user-program 


storage 


AX + B scaled measurements 


The PM 8238 30-channel data recorder is 
ideal for applications requiring long term 
stability and reliability, such as extended 
unattended recording. Chart output Is in 
numeric format (for clear presentation of 
values), graphic (for spotting trends), or both 
in combination. Accurate measurement of 
temperature and voltage covers a span of 
1 mV to 30 V and the thermal printing system 
ensures long term, high quality printing even 
in dusty environments. All functions or 
parameters entered for a channel can be 
quickly selected and verified on the LED 
display; and a scaling function allows outputs 
to be displayed in any required units. An 
internal clock allows time/date labelling. User 
set-ups and programs can be stored in 
memory modules, and a choice of IEEE-488 
or RS 232C interface options also allows 
remote control of all data recording activities. 


See page 434 for full description 


See page 458 for full description 
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Oscilloscope Calibration System ........... 224, 226, 242 355, 359 Pro OQ Geka meccerevctere. seeccccrtactciccatestescuaniscantected 422 
Oscilloscopes tyes ates ee eared 2-52 Recorders, Universal, Analg ......cccscceseseseseseeeee 462 PS (oie ccasetaseecartcacuus sect astceetesas Shek foteee ter enoee comes 376 
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QUICK BAS G2 eee ores Ateneo sea eR 374 Transfer Standard, Thermal .........00.0.......cceeee 234-236 
QUICKTIOO!S i 2eer as econ see cree eee eee 181 Transfer Storage OscilloSCOpe .............ccccceseeeeeeees 19 
screen. Builders: eee oe ene 434) Se iranslatO mE EE 48S et eee eee eee eee eae 389 
ESL AM asses sete eet he eke eee. eee eee Site ! HrOUDIESHOOLEIS eee ee nee 165, 173, 180 
TREStW Cite fice sk ee aan, he i a ree 176 Troubleshooters Board Testers ............. 165, 173, 180 
ToolboxsHelioS Pees sa. Ont ieee eee 406 Troubleshooters, Micro-System............. 165, 173, 180 
loolbox TOUCHSCKeeNiz.-.ce ee eee 434 Troubleshooters, Multimeters ......000000..cccccccceeeeeeeeee 102 
TMikanSpOrt—>P Cierra ee ee ee 37 inue- AMS Voltmete teense eee 60, 102 
TINY Sees rahe cece sere) 0 tic =, eer ereeae ee aor ee 174 
» Gl Ieee acre an erettan PemenPMP ARO AE Ree nce, oP 379 U 
SPANO PAS ieee aretha CE a 473 Universal Counter-Timer ................ 67, 323, 332, 334, 
Standards, Reference ............ 187, 210, 229, 231, 237 339, 343 
Standards rilianstetieess we serena ee 234, 236 U.S. Government Purchasing ............cccecceeeeeees 492 
Storage Oscilloscopes «......./ts.x......ssstssietcsannctnes 26-52; US Sales, Officess an ee 504 
Surface Temperature Probe... 132-134°. > iPiBoard lester... am 165, 173, 180 
Switch Controller, Programmable .................. 380, 392 —_ Universal Recorders, Analog ............0ccc000 423, 462 
Switch Matrix, Programmable ............:.:s00+ 380;;392°  - Utility Software. cfcce-r ts ce eotarnae rt eee 174 
Synthesized Signal Generators ...........:..:008 246-276 
System Multimeters o:...0-2.:¢.¢--ctseeee eee 61-81, 95 V 
System Timer/Counters ...67, 323, 332, 334, 339, 343 Video Display Terminal ......cccsscsccessseseesssseseeen 428-434 
SY SUOMI 2 Ieee cree net eee veces 381 VideorGenerators mee 301-316 
alg Video Line Selector, Oscilloscope ...............:cc000000 57 
VoltageiCalibratotiz«.c5... se eee 184-242 
Temperature Controlling System ............: 399-422 Voltage, Divider, Kelvin-Varley .........ccccccssecsseeeeeee 239 
Temperature Limits Comparator ................... 443,444 — Voltage/Current Calibrator ..........cc:ccscseeceeeeesee 187, 193 
Temperature Logging System ...........:c:ceseseseeee 452 Voltage Divider, High Voltage ................ 100, 233, 242 
Temperature Meas SYStemc-sssscerer eee 436-449 — Voltage Standards ~....2: ness eee 227-240 
Temperature Probe ......... 132-134, 139, 438, 442,448 Voltmeter 
Temperature Scanner ............:000+ 381, 392, 399, 405, Calibration: ..sccns sec ee ee ee 184 
410, 419, 450, 452 Capacitance... eee ee 67, 93, 110 
Terminal, Computer ....................2.- 365, 415, 428-434 Differential’: t.i2-7.<.7s ence eee eee 100 
Terminal, Touch-Sensitive Display ................. 428-434 Digitaluc. science ee en 60, 102 
Westemrunctonal PCBiete eee ee 165 INECESSONES ic ee ee 128, 486-488 
lester, Logic Boardivn.. 2.8. ee ees 159 BED Programmable ssssee a een re ee i757: 
TeStPeads Wee time ter ety Perera oe eee 130, 140 COndUCLANCEs.cksiacncee ate ee 60, 102 
Test System, Digital). :.i:..2.02c:0..c.-cpeuermeng arte 165 GIB 38 Fa.cc oes keg. ener caeee ere ert ore ee 60, 102 
TestTeam Software a... cscs erveertoresennee 374 FREQUENCY saa.gexestl Siartoee ee ater 110, 119, 122 
eStWiiitee SOMWale ers. var. ee ores ese oe 176 Handheld ......... Ba He pane niste SW MRL Rey er cess) Way! 102 
ihhermaliGonventertn<2+.2.9.-:.c.5 2 eee ree 236 Low Resistance Measurement .................. 61-84, 90 
ThermaliRMS Voltmeter. <.c.......:2.-00ee--0--0- 012022 72, 95 Milliamp Second (MAS) ............:.cc0:sc00cseesseeseeenses 122 
Thermal Transteg Standard ie crcc cena 234-236 ThermalhAGi RMS cence eee icone ie eee 72, 95 
Thermocouple High Impedance/Null Detector .............cceeeeeeeeee 240 
Galibratorac Sette ree ee eee 445, 448 
COnnechorsee sete ee ee ee ee 135, 442 W 
EXtEnsiOn Wie .......csssecss secs eeteesiseetttesetiteceneees BAC) Warranty decanter eee eet cen tecl Wee uO eee 491 
Multipoint Selector .............. 392, 439, 445, 448, 450 
Probes tren ae nel 133, 134, 438,442 
Surface SE EE EFS EEA ee cance ebb ascent a: 132-134 XT Soltwaresshiowab ase: eS hr 379 
Henminiationst:e.sc snes ees 133, 135, 442 
Beads Sire cana ete eh oe ee 1335 134 
Sheathed 2\ 28 2h oe tae 133, 134, 442 
Uinermomete ts DIGital esse eee ere ee 436-449 Fl uke Prod U cls 
dihermometern bandhetdie eee eee 437 
ihhermometer,, Panel ites cece. ee 439) 9212 Handheld Multimeter ...............06- 106 
Thermometer, Precision ...........:cccccsecceeeeeeree- 443,444 23* Handheld Multimeter .................--- 106 
Thermometer Rack Adapters ........:::cceseseeseeeeees 488 25° Handheld Multimeter ..............0 108 
Timer, Counters... 67, 323, 332, 334, 339, 343 af Handheld Multimeter .................... 108 
Toolboxes Helios'Software 22s ns ee 406 37* Bench/Portable Multimeter ............. 85 
Toolbox, Touchscreen Software .........:.ccccceseereeeeee 434 51% Digital Thermometer .................2. 437 
ouch andiHold( Probe eee 132139) 152) ' Digital Thermometer................0... 437 
Touch Sensitive Terminals ..........ccccccceeeseeeese 428-434 73° Handheld Multimeter .............0...... 103 
Touch Sensitive CRT ...........eeeeeee 365, 415, 428-434 75* Handheld Multimeter .................... 103 
Touch Sensitive Screen ............0..- 365, 415, 428-434 77° Handheld Multimeter .................... 103 
Traceability Bi pmbiwalhiteaicne rine Sieh aap ana ones aet ie ng TNA wen nae mie REE 185 80CJ* Thermocouple Plugs pina As 135, 438 
WTA EAL Kcr sant ocean Speers soosesveeeeeneeenneeceneceesseatanees 476 gocK* Thermocouple Plugs ............ 135, 438 
Transconductance Amplifier ...........0.cccccccccceseeseeeeee 207 80E-10 High Voltage Divider ............ 100, 242 
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80i-400* 
80i-410* 
80i-600* 
80i-1010* 
80i-kW 
80J-10* 
80K-6* 
80K-40* 
80PK-1* 
80PK-2A* 
80PK-3* 
80PK-4A* 
80PK-5* 
80PK-6A* 


80T-H* 
80TK* 
80T-SP* 
80T-150U* 
83* 
83RF* 
85* 
85RF* 
87* 

90 Series 
90-S100 


335A 


335D 


343A 
410B 

415B 
510A 
515A 
540B 
540B-103 
540B-110 
720A 
721A 
731B 
732A 

742A Series 
742A-7002 
750A 

752A 
845AB/AR 
887AB 
893A 

895A 

900 
931B-01 
1020 

1021 
102X-902 
1030 

1031 

1050 

1051 

1052 
1120A 
1702A 
1722A 
1752A 
17XXA-OXX 
17XXA-1XX 


AC Current Probe............00.....000 136 
Clamp-on DC/AC Current Probe .. 136 
AC Current Probe 2.sa.cee ee 136 


Clamp-on DC/AC Current Probe .. 137 
Clamp-on Current/Power Probe ... 137 


AC/DC Current Shunt................... ii 
High Voltage Probe .................0++- 135 
High Voltage Probe .............c 135 
Bead K Thermocouple ......... 134, 438 
Sheathed K Thermocouple .. 134, 438 
Surface K Thermocouple ..... 134, 438 
K-Type Air Probe................:- 134, 438 
K-Type Piercing Probe ......... 134, 438 
K-Type Exposed Junction 

Probe ti.2.cstn.c ee eee 134, 438 
Touch and Hold Probe ................. 132 
Thermocouple Module ................. 133 
Surface K Temperature Probe ..... 133 
Temperature Probe ................:0000 132 
Handheld Multimeter .................... 110 
RF: Probe::...c25:%.2:2= ee 132 
Handheld Multimeter .................... 110 
RF Probe) .c.c:0224 eee 132 
Handheld Multimeter .................... 110 
uP Board Tester fF ............00ceeeeee 180 
Quicktool Software .............0c6 181 
DC Voltage Standard/ 

Null’ Detector... seen 208 
DC Voltage Standard/ 

Null Detector:!.:20- eee 208 
DC Voltage Calibrator .................. 209 
Power Supply, Hi Voltage ............ 242 
Power Supply, Hi Voltage ............ 242 
AC Reference Standard ............... 237 
Portable Meter Calibrator ............. 210 
Thermal Transfer Standard .......... 234 
7” Rack Adapter 72:02. renee 234 
Rechargeable Battery Pack ......... 234 
Kelvin-Varley Voltage Divider....... 239 
Lead Compensator .............::c0000 238 
DC Reference Standard ............... 238 
DC Reference Standard ....... 229, 231 
Resistance Standards .................. 228 
Transit Case ’..).)..c.:.seee 228 
Reference Divider ....................2.. 239 
Reference Divider ................0.00- 233 
Voltmeter/Null Detector ................ 240 
AC/DC Differential Voltmeter ....... 100 
AC/DC Differential Voltmeter ....... 100 
DC Differential Voltmeter ............. 100 
Dynamic Troubleshooter .............. 162 


True-RMS Differential Voltmeter .. 100 
Touch Control Screen ¢ 428, 429, 431 
Touch Control Screen ¢ 428, 429, 431 
TCS Toolbox Software ................. 434 
Touch Control Screen .. 428, 430, 431 
Touch Control Screen .. 428, 430, 431 
Color Touch Control Screen. 428, 432 
Color Touch Control Screen. 428, 432 
Color Touch Control Screen. 428, 432 


IEEE-488 Translator ®............ 389 
Extender Chassis ............:::cc0cc00 418 
Instrument Controller ® f ............. 365 
Data Acquisition System ® f ....... 415 


Instrument Controller Opts ....367, 418 
Instrument Controller Opts ....367, 418 


1989 Fluke and Philips Catalog 


Index 


Fluke Products 


17XXA-2XX Instrument Controller Software .... 368 4265A Programmable Power Source ® . 394  8026B* Digital Multimeter 0.00.00... eee 115 
17XXA-9XX_ Instrument Controller Software ....370 4270A Programmable Power Source ® . 394 8050A* Digital Multimeter ......................-++-- 87 
1760A Disk Drive System ® ..........008: 372 4270A-4303 Extender Card .......... ee eeeeeeeeeee 396 8060A* Handheld Digital Multimeter ......... 119 
1761A Disk Drive System ° .............- 372 4275A Programmable Power Source ® . 394  8062A* Handheld Digital Multimeter ......... 119 
1765B/20 20M-Byte Winchester 5100A-7003K Carrying Case ...ccsscsssssssesssseseeees 19g  8125A Digital Multimeter (military) ........... 100 

DISK Drive ® ...sseeesseseeereees 373 5100A-7005K Extender Kit... 196 8425A Digital Multimeter (military) .......... 100 
ee meg co Multi Jeet Winchester 5100B Meter Calibrator ® t ..sccsccsssssssseee 193  8502A Digital Multimeter © oo... 99 
Disk Drive ® .....ssssseeseeeeeeees 373 5101B Meter Calibrator w/Tape Deck ° +193  8505A Digital Multimeter ® t ...cccsee. 72 
1780A InfoTouch® Display f .................. 433 51028 Meter Calibrator (military) * ...... 193 8506A Digital Multimeter w/Thermal 
T790A FlexSys Test Software (ATLAS) .. 387 / RIMGYeicinaeenninentt yj 72 
: : 5200A Programmable AC Calibrator ® .. 199 
1900A* Multifunction Counter ................... 348 5200A/5215A Programmable AC Calibration 8520A Digital Multimeterntehes-sasececceecee 77 
1910A* Multifunction Counter ..............06 349 System ae eiree ie eet 201 8520A/AS-1 MATE Digital Multimeter *......... Th 
1911A* Multifunction Counter ...............0- 349 5900A-7015K Extender Board Kit .............c........ 201  8520A/PRT Precision Temperature 
1912A* Multifunction Counter ..............0.0 349 5205A Precision Power Amplifier e + ot hes 203 System Ors actanynayatenisiec a wee UU; 443 
1953A Universal Counter-Timer ® ....... 332 50154 Precision Power Amplifier © + ..... 205 8522A Digital Multimeter ...........-.:eeeeeeee Ui 
2020A Bari Ote ti Fan Fa)he ulieetees ner sessacesedeee 453 5220A Transconductance Amplifier ® +.. 207 8840A Digital Multimeter © .............+. 61 
202XA-00X = Printer Options 0.0.0.0... 454 5440A-7001 Storage MOdUle ........sccecsssssseeeeeee: 49g  8840A/AF Digital Multimeter ® ..............0. 61 
2030A Printer (PTI I/F) Belge dco Mosacscssecc easton 455 5440A-7002 Low Thermal Cables ......-...ccccc0.- 198 8842A Digital Multimeter © ............00es 61 
2160A* Digital Thermometer ..........:..::000+. 439  5440B Direct Voltage Calibrator ® ft ....... 197 8920A Digital Voltmeter (PTI I/F) ® ......- 95 
2160A-7012* Conversion Kit, R Type wo... 442 54420 Direct Voltage Calibrator * + ....... 197 8921A Digital Voltmeter (PTI I/F) * ....... 95 
2160A-7013* Conversion Kit, S Type ..........0+- 442 5450A Resistance Calibrator ® .......... 202  8922A Digital Voltmeter (PTI I/F) ° ......- 95 
2160A-7014* Conversion Kit, B Type ..............+. 442 5700A Precision Meter Calibrator ® ..... 187  892XA-0X _Digital Voltmeter Options ............. 97 
2160A-7015* Conversion Kit, C Type .............0.. 442 5725A Precision Power Amplifier ®...... 187 892XA-52X Digital Voltmeter Options ............... 97 
2160A-7016* Conversion Kit, J Type ......--ess0+0-. Ao” Ry Riso Wiiaes OOO pe ee cee Dee 8XXXA-522 Interface Options ..............ccceeeeeee 97 
2160A-7018* Conversion Kit, T Type...............-- 442 6011A Synthesized Signal Generator * + 260 9000 Series Micro-System Troubleshooter 
2160A-7019* Conversion Kit, E Type ................ 442 6060A/AN Signal Generator/Deviation SYStOMSne’ ference te 176, 178 
2160A-7032* 3" Rack Panel, Double ................. 488 Materi® weet ee 2590 9000A-006 Asynchronous Signature Probe 
2160A-7033* 3" Rack Panel, Triple ................... 488 60608 Synthesized Signal Generator * . 246 Option) Ses eee et ee ee eens AS 
2161A* Multi-Point Selector ...................... 439 6O60B/AK Signal Generator/Pager & 9000A-200 Pod Adapter Pkg .........-..-.005 Waa Whe) 
2165A* Digital Thermometer ................0- 439 Communications Testing ............ 252  9000A-201 8051 Clip-on Adapter...............+.. WZ 
2166A* Digital Thermometer ................04- 439 _6061A Synthesized Signal Generator * . 246 9000A-900 Transit Case wo... eects 176 
2168A* Digital Thermometer ................0++- 439 6062A Synthesized Signal Generator * . 246 9000A-910 Wtility ape. 22k. Ae, Sestisescstsec 174 
2170A* Digital Thermometer.................+++ 439 §070A Synthesized Signal Generator * . 254 9000A-9711 Software/Troubleshooter 8520A .. 182 
2175A* Digital Thermometer .................25 440 6071A Synthesized Signal Generator * . 254 QO00A-XXX Interface Pods .............eecceeeeeseeees 178 
2176A* Digital Thermometer ...............0006 440 607XA-XXX Signal Generator Options ............. 256 9005A Micro-System Troubleshooter T ... 173 
2180A Digital Thermometer (PTI I/F) * t 444 G4 698 Frequency Synthesizer *......... 25g  9010A Micro-System Troubleshooter Tf... 173 
2189A Digital Thermometer (PTI I/F) ° + 444 ms Gc 9010A-92X Language Compiler Software........ 175 
2190A Digital Thermometer (PTI I/F) * + 444 7105A DC Calibration System ..........-.... 242 9010A/GF _ Micro-System 
21X0A-00X Digital Thermometer Options ....... 445  7220A Communication Counter Troubleshooter t ......s:s- 173, 176 
2XXXA-522 Interface Option .....sccecsssssseseeeeeeee 451 Vase a ft Vv ie pat sy 339 9920 Micro-System 
2201A Scanner Extender Chassis °..... 392 ear Samar ONT 5 (ie ® 339 Miser eae OR ace 1733 a 
2205A Switch Controller/Scanner °® ...... 392 7260A Uhivoreal(CourteniTimer 9020A-925 TestWriter Software ................. 
2280B Data Logging System ®° f ............ 399 (PUREE ett reco 339 «9100 Digital Test System f .................. 165 
2281A Extender Chassis ® f .......... 400,406 70614 Universal Counter/Timer 9100A/SYS ___ Digital Test Programming 
2285B Datael'OQQC ei teetencesaseesccacvoste se 399 (PTI ao Santee ee 339 SYVSLOIM igeseAesccscasees sts co-2s5-oe tees 165 
2289A Helios-| Computer Front End ft .... 405 72XXA-XXX Counter Options .......e...see-0 341, 342 9105A Digital Test Station f .........-.. 165 
22810A Helios Computer Front End f........ 409 aie Cente 1 Borers 910XA/SS Software Support Agreement....... 171 
2300A Temperature Scanner Cuca or ATES fie ye) oa, 21328 Memory Interface Pod .......-.::::+04+: 172 
(PAO Pep ectiarc eee 450 7405A Multimeter Calibration A17-4 Interflace,Catd, See ee 389 
2301A Scanner Extender Chassis Workstation © teccccccscccccssecsssseee: 24,4 22-300 Transit Case for 2280B Series ..... 404 
Tia EN ctie Reset eet oc. cssteesnss ste 450 7409B Oscilloscope Calibration System... 224 A24-XX Accessories ......... steeeeneeseaeeeeeeenney 420 
2383A Temperature Logging System ® . 452 7411B Calibration Software ® t ...ccc....-. 244 A40 (any) Current Shunt Series for 540B ..... 235 
2393A Temperature Logging System *® . 452) 74gga Computer-Aided Oscilloscope/Meter A45-4003 InputyCableses Scere cere eee 235 
2400B Computer Front End ® t esses 410 Calibration Cluster © to... By Te NE eT ar) 235 
2401A Extender Chassis © t ss... 411 7451A Automated Calibration Sys * +... 222 °3 Whip Antenna ........sssssssseeeeeie 487 
2402A Extender Chassis © t sc... 411 7457A Automated Calibration Sys * +... 220 ASS (any) —‘ Thermal Converter for 540B.......... 236 
2403A Extender Chassis ® t s.cccsssssssses 411  74XXX Series Automated Calibration AS5-110 Accessory Lead Kit... 236 
2452MCS Measurement & Control Sys * t . 419 System Options .. 218, 221, 223,225 460-01 Rack Slide Kit... 208 
A81* Battery Eliminatore:..-c.ncc-:sseseee<ne2 132 
4200A-0X Programmable Power Source 8010A* Digital Multimeter .................00eee 90 ago Current Shunt ee 100 
Series Options. Se: FOL 394 8012A* Digital Multimeter 225..25.......0-------0-2- 90 A123 Automated Calibration 
4210A Programmable Power Source * . 394 8020B* Handheld Digital Multimeter ......... 115 Workstation © t ccccssccccsseessesseeeeen 226 
4210A-4014 Extender Card 0.0... eee 396 8021B* Handheld Digital Multimeter ......... 115 4200 Manoali@ontrol Units. cena 395 
4216A Programmable Power Source ® . 394 8024B* Handheld Digital Multimeter ......... 115 ac7o* Alligator Clips for TL708 «..ssssse-.-- 130 
4250A Programmable Power Source ® . 394  8025B Handheld Digital Multimeter ......... 113 29% Hard Carrying Case ......ssssssseeseee 131 
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C25* 
C41 
C50* 
C55 
C70* 
C81* 
C86* 
C90* 
C100* 


P20E* 
P20J* 
P20K* 
P20T* 


$1005 
$1008 
$1703 


$1705 


$2280 
$2289 
$2290 
$2400 
$2401 
$2402 
$2417 
$2452 


TL20* 
TL70* 


FUSE-XA 
LCA-10 


MEE-7001 
MEE 8078 
MEE-8079 
MIS-7011K 
MIS-7013K 
MIS-7190K 
MIS-7191K 
MO0-100-714* 
MO00-200-611* 
M00-200-612* 
MO00-200-613* 
MO00-200-622 
MO00-200-626 
MO00-203-631 
MO00-260-610 
MO00-270-610 
MO00-280-610 


M03-200-618 
M03-200-619 
M03-200-620 
MO03-201-601 
M03-202-603 
M03-203-700 
M03-205-605 
M03-206-604 


M04-205-600 
M05-203-601 
M05-203-602 
M05-205-600 


M07-205-600 
M08-205-600 
M10-205-600 


Xiv 


Soft Carrying Case... 131 
CatryingiGaseineweea ests 235 
Soft Carrying Case ...........0ceeeeee 131 
Carrying Case eisai 236 
Multipurpose Holster ................6- 131 
Multipurpose Holster .................5. 132 
Canrying!| CASO: emcee streceennincsaee 131 
Carrying! Case) exces. ccssteceeecetes sss 131 
Universal Hard Carrying Case ..... 131 
Thermocouple Probe ..................+. 442 
Thermocouple Probe ...............0++- 442 
Thermocouple Probe .................: 442 
Thermocouple Probe................... 442 
ScreenBuilder Software ............... 434 
IconBuilder Software ................5 434 
Compiled MenuBASIC 

Development Package ............... 370 
Extended MenuBASIC 

Development Package ............... 370 
Prologger Software ...........: 403 
Prologger_HCL Software ............. 406 
LabTech Notebook Software. ........ 405 
ProLink II Software ...........:-ccseee 421 
ProLink PC Software ................0 422 
ProLogger 24 Software ................ 422 
ProComm Software ...........::ce 421 
ProGen Software ..........:cccccsseeeeee 421 
hestLead: Set: cet irceeceteerceces 130 
Replacement Test Leads ............. 130 
Replacement DMM Fuses............. 135 
Line Current Test Adapter ............ 135 
SuRack Adaptetn n-ne caer 209 
AG RACK SIIDCS ee een naceeonce eee 209 
2AT RaCksSliG@S rcansrrecscerese te 209 
Extender Cardiac. tees ten cere 76 
Bus Interconnect .............--.:sesees-+es 76 
Static Comttolletixcractc ese 76 
MestModule was. sever. ccixbcas absence 76 
RameliProtectOlarcescesseteseone ree 486 
3" Rack Adapter, Offset ............... 488 
3" Rack Adapter, Center .............. 488 
3" Rack Adapter, Dual.................. 488 
Or Rack*Adapleneinteertssc..cces--- 333 
3" Rack Adapter, w/slide .............. 333 
5" Rack Adapter, w/slides ............ 262 
18) Rack Slides rere a 
ZO0mRACKISIIGCS Meese ce eee ty 
247 Rack'’Slidesitetret.ci.t-ceeen me ae 
3" Rack Adapter, Dual.................. 210 
3" Rack Adapter, Offset ............... 210 
Panel Mounting Kit ...............:000 210 
3" Rack Adapter, 1 Quarter ............. Sy 
3" Rack Adapter, 2 Quarters ........... ee 
PaneliiProtectom= se... 210, 486 
3" Rack Adapter, Quad ................. ig 
3" Rack Adapter, Triple .................. ed 
SRackiAdapterse cue eens 76 
5" Rack Adapter, Half .................06 fe 
5" Rack Adapter, Half ..................0 ei 
5: Rack: Adaptone: taetrs.trccrstes 396 
7 Rack Adaptetsstenstcsccssan cece: os 
8" Rack Adapteriiccsseks .-.o.c-0o- on yh 
10" Rack Adapter .............cceeeseeees a 


Y900 Series 
Y1000 
Y1060 


Y1062 
Y1070 


Y1080 
Y1081 


Y1082 


Y1085 


Y1090 


Y1700 
Y1702 
Y1703 
Y1704 
Y1705 
Y1706 
Y1707 
Y1708 
Y1709 
Y1717 
Y1720 
Y1750 
Y1751 
Y1752 
Y1765B 
Y1765M 
Y1790 


Y1791 
Y1792 
Y1793 
Y1794 
Y1795 


Y2000 
Y2001 
Y2003 
Y2004 
Y2009 
Y2010 
Y2014 
Y2015 
Y2016 
Y2017 
Y2020 
Y2021 
Y2022 
Y2024 
Y2026B 
Y2030 
Y2031 
Y2035 
Y2036 
Y2037 
Y2039 
Y2042 
Y2044 
Y2045 
Y2046 
Y2047 


ACCESSOLICS tee ete teeestseee 164 
Alphanumeric Keyboard 429, 430, 432 
RS-485 Multidrop Adapter 

Gable: eerie 431, 432 


Klee ceeotere tree ee war eeceen e eve aes 429, 430 
19" Rack Mount Kit .............. 429, 431 
19" Rack Mount Kit w/18" 

SlideStencer er ee 429, 431 
19" Rack Mount Kit w/24" 

SHNOGCS re ene cerca 429, 431 
Keyboard Extender 

Gaboleteretectrcccctcs: 429, 431, 432 
Contrast Enhancement 

OVerlayerere crctcc. feces 429, 431 
Programming Keyboard ....... 367, 418 
RS-232-C Null Modem 2m ........... 487 
RS-232-C Null Modem 4m ........... 487 
BoardiExtenden essere: see 367 
RS-232-C Null Modem 1 ft ........... 487 
Blank Disks, Pkg. of 10 367, 372, 418 
RS-232-C 2m Cable ............0: 487 
RS-232-C 10m Cable .................. 487 
RS-232-C 2m Printer Cable ......... 487 
Interface: Cable Jie. se cee eee 418 
Programming Keyboard ............... 433 
Terminal Block & Cable ................ 418 
Cable: Setss..u eee ee 418 
Line Freq. Sync Transformer ....... 418 
RaCKMOUMNE ter eseeecene trees tecesee teen 373 
16m IEEE-488 Cable ................... 373 
5" Rack Adapter 

W/SIIGGS, 5,0 asensscnsss oss 367, 372, 418 
5 Rack Adanteencc:-¢..c0-s tree 433 
5" Rack Adapter w/Cable ............. 433 
Carrying Handle .................c0ss00 433 
5" Rack Adapter w/Slides ............. 372 
Carrying Handle ................-- 367, 418 


RTD Multipoint Selector ....... 445, 448 
Thermocouple Multipoint ...... 445, 448 
Thermocouple Calibrator ...... 445, 448 
Carrying Case & Battery Pack ..... 442 
12V Battery Pack ............... 445, 448 
3" Rack Adapter, Style A, Offset .. 488 
5" Rack Adapter, Style C, Offset .. 488 
5" Rack Adapter, Style C, Dual .... 488 
7" Rack Adapter, Style D, Offset .. 488 
7" Rack Adapter, Style D, Dual .... 488 
122mm Panel Mount, Style C ...... 488 
145mm Panel Mount, Style D ...... 488 


T/C Calibrator Divider................... 448 
3-Way Power Cord............... 448, 488 
RS-232-C Cable Adapter ............. 448 
Input Module for 2190A................ 448 
Input Module for 2180A................ 448 
Thermal Paper, 10 rolls ........ 454, 456 
3-Way PTI Cable Adapter ............ 448 
PUCHIO) RAMI) [A K0) 612) cee noscaccecoonoccoercs 448 
RUSO2Z AiDIELODe rarer r 448 
DC-100 Cartridges, Pk@/5 ............ 404 


8" Rack Adapter, w/Slides .... 404, 409 
8" Rack Adapter, w/o Slides . 404, 409 
Printer Paper, Pack of 10 ............. 404 
Multi-Connector/Adapter ...... 404, 409 


Y2053 
Y2054 
Y2055 


Y5000 
Y5001 
Y5002 
Y5003 
Y5004 
Y5020 
Y5701 
Y5702 
Y5735 
Y5737 


Y6001 
Y7201* 
Y7203 
Y7204 
Y7205 
Y7206 


Y8004 
Y8007 
Y8013 
Y8021 
Y8022 
Y8023 
Y8076 
Y8077 
Y8091 
Y8100* 
Y8101* 
Y8102* 
Y8103* 
Y8104* 
Y8110* 
Y8111* 
Y8112* 
Y8113* 
Y8114* 
Y8115* 
Y8116* 
Y8117* 
Y8131* 
Y8132* 
Y8133* 
Y8134* 
Y8140* 
Y8205* 
Y8597 
Y8598 
Y8599 
Y8834 
Y8835 
Y8836 


Y9000-80286- 
7202 
Y9100* 
Y9100A-100 
Y9100A-101 
Y9100A-102 
Y9100A-7201 
Y9100A-7203 
Y9100A-DCS 
Y9100A-XXD 


8" Rack Adapter 24" Slides .......... 414 
8" Rack Adapter w/o Slides .......... 414 
Extender Chassis 

Multi-Connector ...............00000c000e 414 
Interface Buffer.................... 194, 196 


Interface: Cable ti irrncccsesteeeeeeencess 
Interface’ Cabler. vc stcecccssnaueaeeeese 


Interface Gables... sneeeeee 487 
Interface Cables iiss. scree eee 487 
AC or DC Current Shunt .............. 211 
Interface Cablej:::2.202- since aoe 192 
Interface Gabler siseer.ssse- eens 192 


5-1/4" Rack Adapter w/24" Slides 192 


7" Rack Adapter w/24" Slides ...... 192 
5" Rack Adapter w/Slides ................ he 
Attenuator/Filter .............cccccesceeees 487 
2-ft Ribbon Cable, PTI.................. 449 
5-ft Ribbon Cable, PTI.................. 449 
6-ft Ribbon Cable) yess. eae 259 
3" Rack Adapter w/Slides............. 333 
RS=232 15m) Cables eee 196 


Ten Pack of Mini-Cassettes . 177, 196 


DVM Trigger Cable ................:0005 393 
1m Cable for IEEE-488 Bus ......... 487 
2m Cable for IEEE-488 Bus. ......... 487 
4m Cable for IEEE-488 Bus ......... 487 
Analog Interface Cable................. 393 
Four termnal Shortt 2ccesc- eee eee a 
3.5 inch Micro-Floppy Disk ........... ava 
DC/AC Current Probe .................- 136 
AC Current Probe .............csccc0ceee 136 
Sheathed K Thermocouple .......... 133 
Bead K Thermocouple ................- 133 
Thermocouple Termination Kit ..... 133 


Thermocouple Wire, 100 ft, J ....... 442 
Thermocouple Wire, 100 ft, K ...... 442 
Thermocouple Wire, 100 ft, T....... 442 
Thermocouple Wire, 100 ft, T....... 442 


Thermocouple Extension Plug, J . 442 
Thermocouple Extension Plug, K. 442 
Thermocouple Extension Plug, T . 442 
Thermocouple Extension Plug, E. 442 
Test.Leads. :. ...:e.s0sce ee eee 130 
Test Leads (Shrouded) ................ 130 
Test Lead Set... c::ic:e eee 130 
Test Leads (Shrouded) ...............+ 130 
Slim. Test.Leads <2 eee 130 
Carrying Case 3... .cnsaneee reer 130 
Interface Adapter ..............:cccceeeee 80 
3" Rack Adapter w/Slides ............-.-- he 
3" Rack Adapter \......2 ese ane fe 
Offset Rack Mount Kit ..............+-+- 488 
Dual Rack Mount Kit ............-..26 488 
Center Rack Mount Kit ..............-.- 488 
PLCC Clip-on Adapter............:.+ 179 


BNC Attenuator 2X (6 dB)............ 486 


Card Edge Fixture Kit ..................- 170 
Card Edge Fixture Base ............... 171 
Card Edge Interface Module ........ 171 
Probe Accessory Kit ...........ccccees 171 
Foot:Switch) 22 rerscce eee 171 
DIP Clip Set. ..n- 222s. Soe 171 
High Quality Dip Clip ....:............ 171 
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Y9100A-XXS Small Outline Dip Clip ...........0...... 171 PM 2235 Instrument Software Drivers for PM 5109 Low Distortion Sine/Squarewave 
Y9101* BNC Attenuator 5X (14 dB).......... 486 Oscilloscopess eeeesrs- censors 376 Gene fatontercetes: Sct oni ccsess cece 288 
Y9102* BNC Attenuator 10X (20 dB)........ 486 PM 2240 GPIB TestTeam Software °...... 374 PM5109S Low Distortion Sine/Squarewave 
Y9103* BNC Feed Thru Termination ........ 486 PM 2241 TestTeam Advanced Analysis Generatormer eet kre 288 
Y9104* Insulated Alligator Pin Tip, Pkg/6 . 130 Libranyeeteee een een aS, eee 374. PM5110 Low Distortion Sine/Square Wave 
Y9106* BNG@g@uciacks 2 2 hn Sree 486 PM 2260 GPIB Oscilloscope Signal Processing Generatoneeee eee este 287 
Y9107* BNC Jack, Plug, Jack..............00. 486 SOftware wemerss. cesta. <i cacctene 377 =PM5131 Function Generator ................00008 285 
Y9108* BNC Jack to Double Banana ....... 486 py 2295/05 |EEE-488 Cable °.................. 54 PM5132 Function GeneratOfien.sc.s: scree 283 
Y9109* Binding Post to BNC Plug ............ 486 py 2295/10 IEEE-488 Cable °.................. 54 PM5133 Function Generatom eee... 280 
Y9110* BNG-to- PCB, PinStiesence ereeee 486 py 2295/20 IEEE-488 Cable °.................. 54 PM5133S Function GeneratOmeernscvct ees 282 
Y9111* BN@Goax'5083 ft 2... sateee 487 pm 2295/50 IEEE-488 to IEC-625 Adapter * ... 54 PM 5134 Function Generator Fee cgen cee 277 
Y9112* BNGiGoax: 508NG6ift esc ..s.c7- eee 487 PM 2295/60 IEC-625 to IEEE-488 Adapter e... 54 PM 5190X LF Synthesizer -. eagebsnecenss anc 274 
Y9113* BNC to Banana Plug ..............00 486 O33 PM 5191 Programmable Synthesizer/Function 
Y9114* BNC Jack to Phone Plug.............. 4g6 PM 2518 Multimeter, Digital Hand-Held ...... 122 Generator eee eens. 271 
Y9115* Phone Plug to BNC Jack.............. 486 PM 2525 Digital Multifunctional PM 5192 Programmable Synthesizer/Function 
Y9116* BNC Jack to Phono Plug............... 486 Multimeter i of Generator ch emostaacessse0s oatiens 268 
Y9117* Phono Jack to BNC Plug.............. 486 PM 2534 Multimeter, System ® ......... 81,390 pm 5193 Programmable Synthesizer/Function 
9134" Alligator Clips, 5 Red, 5 Black...... 130 PM 2535 Multimeter, System ° ......... 81,390 Generatortaskae et ne ne 263 
Y9301 508 to 758 Adapter .........csesssessesee 46 PM 2554 AC Millivoltmeter ..............sssssseeeees 98 PM 5326 RF Signal Generator «0.2.2... 305 
Y9307 Type N-to-BNC 758 Adapter ........ 4g6 PM 2618 Multimeter, Digital Hand-Held ...... 122 pM 5390 Programmable RF Generator 
Y9308 Type N-to-BNC 508 Adapter ........ 486 M2718 Multimeter, Digital Hand-Held ...... 122 1GHz eee eae SO naive 301 
Y9315 Type N Coaxial Cable .................. 487 PM 3050 Oscilloscope 60 MHz ® ............ 11. PM 5390S Programmable RF Generator 
Y9316 BNC CapacitOlie ..ccccostoss¢:2-2:. 486 PM 3052 Oscilloscope 60 MHz, ly GAZ ieee eee meee a 301 
Y9317 Type N 508 Termination............... 486 Rackmountable ® .............008: 14. PM 5514V Video Pattern Generator 
* Distributor stock item PM 3055 Oscilloscope 60 MHz ° ............ 11 PALIN ISG rience cecsscscac tees 315 
**Not described but listed with any relevant instrument PM 3057 Oscilloscope 600 MHz, PM 5515 Color TV Pattern Generator 
° |EEE-488 Rackmountable Oe eccccscsc<eccees 14 PAU/NISG ee eee 307 
+RS-232-C PM 3065 Oscilloscope 100 MHz °........... 11 PM 5516 Color TV Pattern Generator 
PM 3067 Oscilloscope 100 MHz, SEGAM icc ecee neces eee ee 307 
Rackmountable © ............0.00+ 14 PM5518 Color TV Pattern Generator 
ili PM 3070 Oscilloscope 100 MHz °........... 11 SECAM/PALINTSC .........0..000000 307 
Ph lips Products PM 3072 Oscilloscope 100 MHz, PM 5705 Pulse Generator, 15V Output....... 299 
Rackmountable © ............se00- 14. PM5712 Pulse Generator, High Frequency 
PM 21 01 IEEE/IEC Interface/PSU seen eee 381 PM 3219 Oscillosco: e 50 MHz Analo Tle Peer e eee meee eens ee ee esse seers esses teneeee 297 
PM 2120 Universal Switching Unit .............. 381 e P 9 >} -PM5715 Pulse Generator, High Frequency 
PM 2121 Low Level Switching Unit ......... 362 PEN s3544)) boss ome ce iif one a Amol an Mote 297 
pases Gomes meen 2 Pustes Oactnapewounctamim” "PASTS PubeGaoet hPa 
, (OLR Xe [ean sncteaaceteae saeco, oeceomeeebacsan | te | a ag Bi She eee er 
ies pa Spableet a ao PM 3285 VHF Oscilloscope 200 MHz ° ...... >  PM5785 1 ns Pulse Generator .......scsesseeee 290 
on PM 3286 VHF Oscilloscope 200 MHz ® ...... 7 PM5786 2ns Pulse Generator sccccc.ceer-: 290 
PM 2130 Digital Input/Output Unit ............... 383 : 
PM 2131 Digital Input Unit .....cccccccssssssceeeee 383 PM 3295 VHF Oscilloscope 400 MHz ° ...... 7 PM6303 Automatic RCL Meter ................0. 93 
PM 2132 —_—_Digital Output Unit «...........ccesseee- gag PM3296 = VHF Oscilloscope 400 MHz ® ...... 7 PM6652C _— Programmable Universal 
PM 2140 Analog Input Unit............... ee 384 PM 3305 Oscilloscope 4-channel Digital mhimer/Counteraememetianeass ce ses 323 
PM 2141 Analog’ @utoUtherneticuts,.<r--.cseeeers 384 SlOlAd Grek cose cas recom canvass deenisin: 50 PM6654C Himen.Gountetmemesnectececenestens 323 
PM 2150 User-Adaptable Unit .............006 385 PM3308 Oscilloscope 40 Ms/s Compact PM 6665 mhimer/Countontewsrccscc.. steers 334 
PM 2160 Temperature Unit for Pt 100......... 384 Digital Storage © f .........ccceeees 37 PM 6666 ihimenGounter:emeeeenects- sees etee 334 
PM 2190 Display Module .............cceeeeseeee 385 PM3320A Oscilloscope 250 Ms/s Digital PM 6667 120 MHz Fast Frequency Counter 359 
PM 2191 Terminal Adapter ............::cceseeee 385 Storage sein. aaeccee tetas eoceeeae 31 PM 6668 1 GHz Fast Frequency Counter ... 359 
PM 2192 Extension Cable Set...............006 385 PM 3335 Oscilloscope 20 Ms/s Digital PM 6669 Universal Frequency Counter *.. 355 
PM 2193 Rackmount nec Se 385 Stage ea fuser ere eee ences 47 PM6670 Timer/Counter 120 MHz °........ 343 
PM 2194 Blank Panels for Rack-Mount Kit . 385 PM 3337 Oscilloscope 20 Ms/s Digital PM 6671 Timer/Counter 120 MHz °........ 343 
PM 2195 BroberSwitch manent eee 383 Storage, Rackmountable ° f ....... 49 PM 6672 Timer/Counter 1 GHz ® .......... 343 
PM 2198 Additional Power Supply .............. 385 PM 3340 Oscilloscope 2 GHz Digitizing ®t. 26 PM6673 120 MHz Reciprocal Frequency 
PM 3350 Oscilloscope 100 Ms/s Digital Counteratisini ti nievdiesciseees 349 
ah ss Bid a tartar ae ar box ae Storageleite geet Ae 41 PM6674 —-550 MHz Reciprocal Frequency 
PM 2202 GPIB PS/2 Interface Card and PM 3352 Oscilloscope 100 Ms/s Digital Counter ° seeeeeesseeeeeeeeesens 349 
Series Sottwarciek eee Be 379 Storage, Rackmountable MN conc 45 PM 6675 600 MHz Reciprocal Frequency 
PM 2230 GPIB Instrument Software PM 3365 Oscilloscope 100 Ms/s Digital Counter ° ctetesseeteseeeeeeeenees 349 
Series EES. Cones mee wanna 376 Storage * t sossvevessssccnsennnnanessssssens 43 PM 6676 1.5 GHz Reciprocal Frequency 
PM 2231 Instrument Software Drivers PM 3367 Oscilloscope 100 Ms/s Digital Countenstarreecccsecdsces-sincekrene 349 
FCC ere ney en a 376 Storage, Rackmountable * t.......45 pay g155 DIN A3 Format; Multipen 
PM 2232 Instrument Software Drivers for PM 3565 LogicsAmaly zen Or fierrecrsstererer-ccs 145 Intelligent Plotter ® f .............0 464 
PasCalben -rrnanstecin ance sechenaaek 376 PM3570 PogichAnalyZer: °nlin-ccesessetecsaeseess 145 PM 8238 Multipoint Data Recorder, 
PM 2233 Instrument Software Drivers for DL 3633 Canny POUGI peseeereetecerene ete ecre aes 150 SOlChannel pea peceeseeee ees 423, 458 
QUICKBAS IC aeiinensimecinncmetcciseen 376 PM 3655 HOGICEAN AV ZO Gten|iereeessemetnteess ec 153 
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KS 8238 
PM 8271 


PM 8272 
PM 8600 
PF 8601 
PF 861X 
Series 
PF 862X 
Series 
PF 8650 
PF 8701 


PM 8811 
PM 8815 
Series 
PM 8816 
Series 
PM 8817 
Series 
PM 8819 
Series 
PM 8821 
PM 8825 
PM 8826 
PM 8827 


PM 8852 
PM 8853 
PM 8856 
PM 8858 
Series 
PM 8859 
Series 
PM 8893 


PM 8901 
PM 8905 
PM 8910 
PM 8911 
PM 8912 
PM 8917 
PM 8922 
PM 8924 
PM 8926 


PM 8928 


PM 8929 
PM 8931 


PM 8933 
PM 8936 


PM 8940 
PM 8943 
PM 8950 


PM 8953 
PM 8956 
PM 8957 
PM 8958 
PM 8960 
PM 8962 
PM 8963 


Xvi 


Multipoint Data Recorder, 


SOlchanneleeatieeten-sse 426, 461 
XYt Data Recorder, 

Single: Renita pineets «eee 462 
XYt Data Recorder, Dual Pen ® ¢ 462 
Logic Analyzer Pod .............. 157; 158 
Logic Analyzer Pod ............... 157,158 
Logic Analyzer Personality Adapters 

& Disassemblers ................ 157, 158 
Logic Analyzer Personality Adapters 

& Disassemblers ................ 157, 158 
Logic Analyzer Module ......... 157, 158 
Logic Analyzer Software and 

Cables. BS ee o sclscatoseon 150 
Serial) Data ROG jet. -:....31-5- 152, 158 
Logic Analyzer Adapters 

Gu COMMECLOSeeeeeen eee cee nee 150, 158 
Logic Analyzer Personality 

AGAaDtCISie a ante memes nceee se cartars 151 
Logic Analyzer Personality 

Adapters) facie tire diteeene ss 150, 158 
Logic Analyzer Clips and 

kGadS eee 150572158 
8-Channel Probe Pod................. 150 
8-Channel Fast Probe Pod........... 150 


16-Channel Dual Probe Pod 150, 158 
32-Channel Single Probing 


AGADG tise sccsc-vasesesetetepsssese 150, 158 
Logic Analyzer Module ................. 150 
Logic Analyzer Modules ............... 150 


Logic Analyzer Interface Modules 150 
Logic Analyzer Disassembly 


PACKAGES Messe certaccesseceeccceanusnecees 151 
Logic Analyzer Disassembly 

Packages eier net cite tiers 151 
Protective Front Cover ................. 150 
Battery Packit2 aera oh tsiiecses. 56 
DO Converter sete saa sss cee 56 
Polaroid Anti-Glare Filter ................ 54 
Low Impedance Passive Probe....... 55 
Low Impedance Passive Probe...... 55 
Video Line Selector ..............::00 57 
Switchable x1, x10 Passive Probe . 56 
xd PaSsivetPRnObe iterss.a.sc.-srsneseeeee 56 
General Purpose x10 Passive 

Probe: 228 Rare oseeaeies-enaessws eters 55 
General Purpose x10 Passive 

Probe mare sierra: Seen oe ae ere 55 


Probe feet tek Peete. eee 55, 56 
High Precision Probe ...........::::00 55 
Set of 2 Passive Probes 

PM:8926/O9 seit sect tans. ce cee 55 
Isolation Amplifier ..............:ceeeee 57 
FET Rrobes amos oc... .aeoes 57 
Interface for PM 3285 and 

PMi3205 28 eee ot sce 54 
Interface, IEEE-488 ..................00.. 54 
Interface, IEEE-488 ................ eee 54 
InienacesIEEE-486— ser eee 54 
Interface RS-232.are eee 54 
FRACKMOUN ieeees ticescsessceacteeereeeeeeene 58 
Frackmountientcsnsstetsescece tees eras. 58 
FRACKINOUN teeters. csccccsccarestetesotessteeaes 58 


PM 8964 
PM 8965 
PM 8969 
PM 8972 
PM 8976 
PM 8977 
PM 8980 
PM 8988 
PM 8991 
PM 8992 
PM 8994 
PM 8995 
PM 8998 
PM 8999 


PM 9051 
PM 9053 
PM 9061 
PM 9067 
PM 9071 
PM 9072 
PM 9074 
PM $075 


PM 9111 
PM 9141 
PM 9190 
PM 9191 
PM 9193 


PM 9210 
PM 9211 
PM 9212 
PM 9213 
PM 9215 
PM 9218 
PM 9244 
PM 9245 


PM 9246 
PM 9249 
PM 9260 
PM 9263 
PM 9264 
PM 9265 
PM 9266 
PM 9267 
PM 9278 
PM 9279 
PM 9280 


PM 9310 
PM 9311 
PM 9355 
PM 9366 
PM 9381 


PM 9539 


PM 9541 
PM 9542 
PM 9542SMD 
PM 9543 
PM 9544 
PM 9545 
PM 9546 
PM 9560 
PM 9561 


Rackmount: ge erties teecccee ce teaec 58 
Rackmownteeseeeseere tac cnc tecee ss 58 
RRACKIMOU tee ty eereees cress eeneee 58 
Camera Adapter ..............::-eseccsee 54 
Camera Adapter ................:-cesesees 54 
Camera Adapter ............::ccceeeeeee 54 
Long Viewing Hood ..............0::ee 57 
Front Cover (PM 3050 family) ........ 54 
Oscilloscope Cart (Trolley) ....... 53, 58 
ACCESSORY ROUCI ester. oeerecees- 56 
Accessory Set for Probes............... 54 
Wire-Wrap Adapters (10 pcs)......... 54 
Memory Back-U pitercrscnscaecss2--2 2 54 
Stari stars parecer ic. tere. cee 53, 58 
Adapter BNC-Banana ............. 54, 140 
Adapter BNC-Banana ............ 54, 140 
Adapter BNC-BNC ................. 54, 140 
WR-pleceBNG feu cee css.e-0s0 54, 140 
Cable Banana-Banana ........... 54, 140 
Cable, Banana-BNC ..............:08 98 
Cable BNC-BNC ...............08 54, 140 
CablesBNGZBNG Pre cree 54 
9 Vde Power Supply ............:...5 138 
Program Module.................-. 426, 461 
RS-232 Interface f .........eeeeeeeeeeeees 463 
GRIBsintetacen@iecan.s ac. crcecs: 463 
Analog Output Option for 

PMI2 534/35 resect ne sane erence 138 
RE Propet cereeteececses seeodesoceer 138 
RE |Probes(lineat)tenec-.---es-eeeees 138 
RE\Rrobe sae cee eee 138 
RE Probe steerer: 3 acctsesocceecses 138 
Hogic View Probe rewcr.c.... 126, 129 
Power Adapter ...........::::esceeceeeee 138 
CunrentiShuntoOAm ern r.e-seceees 139 
Clamp-on Current Probe 
SMOs SOAR teehee eee air essners 139 
High Voltage Probe .................0 139 
Temperature Probe PT100 .......... 139 
Testiheads oo setet resist ccs assncveneesy 140 
Data hold! Rrobe@meeesa..-:- cates 139 
Test Leads, 4-Wire .................:000ee 140 
Test Leads, shielded ................0+- 140 
Safety Test Leads and Probes. ..... 140 
Data HoldiProberesn. cece: 139 
Ever-Ready Case .......:....:-..200+0+++ 139 
GativingiCaSewenceracss teers: 139 
FRACKIMOUMN tec cere creer eee caer 141 
Collapsible Viewing Hood .............. 53 
Long Viewing Hood ................. 8), Sir/ 
Gurcent robe ketene eens oy 
Collapsible Viewing Hood .............. 53 
Cammevalce tock eatetees tence ce 54, 58 
Cable, 75Q/300Q Impedance 

ARAN ST Gls eereaee eee ee see 314, 316 
Four-wire Test Cable.............:00 93 
RCL Test Adapter ..............:.0:cc00 93 
SMD Adapter for PM 9542 ............. 93 
RGB Output Option .............. 314, 316 
WRSiModule: Beker... ..cv.rsscecese 314 
Hyperband Module ..............--..00 314 
Universal Chroma Unit ...............- 314 
Rackmount Adapter ..............-:.0: By 
Rackmount Unit.................... 314, 316 


PM 9581 50Q feed through Termination 3W 54 
PM 9584 Mixing Piece, 50Q oo... eee a 
PM 9585 50Q feed through Termination 1W. 54 
PM 9588 Coaxial' Cable Set ..ai.s....:-cscorsveseceees 3 
PM 9599 Set of 3 Attenuators .......... eee 54 
PM 9601 Battery! Pack oii: sures eee 360 
PM 9602 Carrying’ Case! tice rcreceseuasestrs 360 
PM 9603 19" Rack/Panel Mount Adapter .... 360 
PM 9604 GPIB Interface Option ®.......... 358 
PM 9605 Battery Option: eessseeee rere 358 
HM 9606 Rack Kitson eae 81, 141, 338, 358 
PM 9607 MTCXO Time Base Option .......... 358 
PM 9608 1.3'GHz Optionf: Se eee 358 
PM 9609 Carrying Case tsae vere ceeetetee 358 
PM 9610 1:5 (GHz Option eee eee 331 
PM 9611 Rear Panel Input Option............... 33) 
PM 9612 Fan: Option! 2:22..-.es eco eee 331 
PM 9613 Rackmount and Rack Slide Kit..... 331 
PM 9665B Low Pass Filter ............::.06 331, 360 
PM 9666 Trigger Level Output Cable .......... 331 
PM 9669 Rackmount Adapter .................05- 351 
PM 9672 Carrying Case ser... kerccdteeesaerare 351 
PM 9678 Time Base Oscillator (x-tal) 

Option: .20 ia eens 331730) 
PM 9679 Time Base Oscillator (x-tal) 

Option s:iiee: See cee eee 331, 351 
PM 9690 Time Base Oscilllator (x-tal) 

Option ....::2...2.cesaeerseenee 3315 301 
PM 9691 Time Base Oscillator (x-tal) 

Option:.22:.c oes S3ilmooll 
PM 9693 Battery Unit, Rechargeable .......... 351 
PM 9694 BCD-Output/Display Offset 

Option 2:2: :. anemecae tee eee 351 
PM 9695 Analog Recorder Output (DAC) 

OPTION cece -ceecee eee Sicha sion) 
PM 9696 IEC/IEEE Bus Interface 

Optionic® 7. eccan me eeeee ere Srehis etoy| 
PM 9697 Ext. Ref. Frequency Multiplier 

Option ss::4::t0c cee 33, Soil 
PM 9838 Rackmount Unit..............: 426, 461 
PM 9855 Sheet Feeder, Plotter ................... 465 
PM 9856 Recorder: Pems >. jsiiti2.i.sss--seeeeees 463 
PM 9857 Recorder: Pens dscstiever sneer eee 463 
PM 9870 Rackmounts, Dust Covers, 

Series Event Markers ..........:::::cceesseeees 463 
PM 9876 Overhead Pens .........:::ceserceeeeees 465 
PM 9877 Thermocouple Converters............ 463 
PM 9890 RS-232 Recorder Interface ¢ 426, 461 
PM 9891 IEC-625 Recorder Interface * 426, 461 
PM 9893 Recorder Control Interface ... 426, 461 
PM 9895 Recorder Alarm Relay Card . 426, 461 
PM 9897 Recorder Thermocouple 

Series Linearization Units ................ 426, 461 
PM 9920 Z-fold Paper, linear scaled ........... 463 
PM 9930A Z-fold| Papen ccsiaviessetasseeee 426, 461 
PM 9953 Paper'Packs' 2.2.5 ccs 463, 465 
PM 9955 Fibertip: Pens). :ssccivsscecuss-0cesssneuete 465 


**Not described but listed with any relevant instrument 
° IEEE-488 
t RS-232-C 
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FLUKE 


Stay Up-To-Date On The Latest In Test & Measurement 


If you'd like more information on new product and service 
solutions to your test and measurement problems, here are two 
easy ways to get help. One is to add (or update) your name and 
product interest information to our mail list. You'll be interested to 


you can be among the first to receive new product information 
and technical updates. 


If you’re looking for a specific solution to a test and measure- 
ment problem, we have included a fast action “Solution” card. 


know that besides the many new products featured in this 
catalog, several major new offerings are planned for this year. By 
filling out the postage-paid reply card below and mailing it to us, 


Simply tell us the information or help you need and we'll speed 
you the information you desire. Fast. 


Keep me posted on Fluke and Philips products! 


Just complete, detach and mail this postage-paid reply card to have your name placed on the Fluke and Philips mail list. You'll be able to 
receive the most current product and service information pertinent to your interests, and at no charge or obligation to you. If your name is 
already on our mail list, you may also use this card to update your name, address, phone number, title, business type, and product 
interests. Keep current with the latest in test and measurement. Send in your cards today! 
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L] BO Data Acquisition & Control : ; 
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Engineer 
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I’m Looking For A Specific Solution. Fast! 


Do you need additional information about Fluke and Philips products, software, training, or support? Do you have a specific test and 
measurement problem that we may help you solve? Let us make the world a little easier for you! Simply complete and mail the 
postage-paid card below, and we'll forward the necessary information to you. Fast. Or feel free to contact your nearest Fluke office for 
immediate assistance. A complete listing of addresses and phone numbers is located in the last section of this catalog. 


LC] Send me more information on the following [() Please contact me, (telephone: ——--__ CC) 
products: I'd like to discuss the following problem: 


(] Send me more information on customer 
training for the following products: 
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50 MHz 
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(3.5 ns) 5 ns/div. 100 MHz 


10 ns/div. 50 MHz 


PM 3219 


Digital Storage Oscilloscopes 
Bandwidth | Sample | Max. Stored | Acquisition | Ref. Memory Vertical Ch Waveforms c 
(Risetime) Rate Frequency Memory (Waveforms) | Resolution anne's | On Screen reer 
2 GH 
200 MHz 

Pu asz04 Uiefansie | ruecte Wkecetn at oe poe ee ies. mi co 
100 MHz 

PM 3308 40 Ms/s 100 MHz 8k 180k (99) 8-bit 2 
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Note: All products with a PM prefix are designed and 
manufactured by Philips. All other products are designed 
and manufactured by John Fluke Mfg. Co., Inc. 
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Oscilloscopes Introduction 


Oscilloscopes are available from a wide variety 
of sources and manufacturers. The number of 
sources available however, becomes limited, 
when such elements as design innovation, ex- 
cellence of engineering and worldwide service 
and parts support are evaluated. Philips oscillo- 
scopes are the products of one of the worlds 
largest electronics’ companies, with annual sales 
in excess of $ 29 Billion, and yearly budgets of 
over $ 1 Billion spent on basic research. These 
total capabilities in analog and digital electronics, 
manufacturing and fabrication techniques, in 
addition to worldwide service and support, make 
the choice of a Philips oscilloscope in many 
applications a prudent decision. 


Selection Criteria 


In the following paragraphs, a number of func- 
tions for analog oscilloscopes are discussed, 
along with the selection criteria for each. (For 
more information on Digital Storage Oscillo- 
scopes, see page 23). 


What Are the Functional Blocks of 
an Oscilloscope? 


CRTs 


One of the last surviving species of the vacuum 
tube family, Cathode Ray Tubes (CRTs) are the 
prominent display devices used in Radar, Com- 
puters, Medical equipment and Oscilloscopes. 
Except for oscilloscopes, most of the CRTs for 


__ these applications use some form of electro- 


magnetic deflection. 

In an oscilloscope CRT, deflection is electro- 
static, allowing a wide range of voltages and 
frequencies to be displayed with a minimum of 
distortion. 

What CRT criteria are most important to the 
user? 

* Accelerating potential, determining light out- 
put and writing rate, important when viewing 
low repetition rate signals at high sweep speeds. 
Philips oscilloscopes offer the highest accel- 
eration potentials in each bandwidth/price class, 
ensuring maximum visibility of the signals under 
the most demanding measurement circum- 
stances. 

* Screen size, usually measured in centimeters. 

* Graticule, external or (mostly) internal, to avoid 
parallax. 

* Graticule illumination for photographic record- 


ing. 
Multiple Channels 


Many oscilloscope applications require the 
ability to compare two or more waveforms to 
show amplitude differences, distortion, or time 
differences. 

Dual Beam oscilloscopes allow the compari- 
son of waveforms by using a CRT with two 
electron guns and two deflection systems, to 


display two completely independent oscillograms 
on the same screen. 

In such an arrangement, two completely inde- 
pendent amplifier systems are required and they 
must be matched properly so as to not introduce 
distortion or time differences of their own. At 
higher frequencies this becomes a more difficult 
requirement to meet, and prohibitively expen- 
sive for most applications. Most analog oscillo- 
scopes therefore operate on the Dual Trace 
principle described below. 

Digital storage oscilloscopes with synchronous 
Analog to Digital conversion on each channel 
prove to be excellent replacements for the Dual 
Beam oscilloscope. 


Dual Trace 


The most common way to display two (or 
more) signals on the screen of an analog oscil- 
loscope uses the dual trace principle. 

Input signals are connected to the output 
amplifier and CRT deflection system in turn, ina 
time-shared manner, using an electronic switch- 
ing arrangement between channels which is 
either free-running at a high frequency (CHOP) 
or changes channels at the end of every sweep 
(ALTERNATE). Philips oscilloscopes feature the 
highest CHOP frequencies in their respective 
bandwidth class, so as to ensure proper displays 
at the highest possible sweep rates, without 
visible interference of channel switching. 

Some oscilloscopes are designed to display 
more than two channels in this fashion, either by 
having more than two full vertical input channels, 
or by allowing a trigger signal to be displayed. 
The Philips PM 3264 100 MHz four channel oscil- 
loscope offers the convenience of four complete 
vertical channels, each with its own full-range 
sensitivity setting, plus a fifth channel trigger 
view. 


Vertical Channels 


A vertical channel is comprised of: An input 
connector, Coupling selector for AC or DC cou- 
pling, Selection of input impedance (only in VHF 
scopes), Attenuator or sensitivity adjustment, 
Position control, (Display invert switch), (DC- 
offset). 

What Amplifier criteria are most important to 
the user? 

* Bandwidth, specified as the frequency range 
between DC and the point where the frequency 
characteristic has fallen to its -3 dB point. 
Philips analog oscilloscopes are available 
with bandwidths beginning at 15* MHz, up to 
400 MHz. 

* Risetime. The risetime and bandwidth of an 
oscilloscope have a known relationship to each 
other: Risetime (in ns) x Bandwidth ( in MHz ) 
= 300: 

* The risetime of an oscilloscope determines the 
ability of the instrument to deal with short 
events, such as rise times of components 
used, glitches etc. 


*20 MHz in U.S. 


* To determine the required risetime (or Band- 
width) of an oscilloscope to perform a par- 
ticular measuring task, the following may be 
helpful: 

T(observed) = VV T(signal)? + T(oscilloscope)? 

Philips oscilloscope rise times are always speci- 

fied at the tip of the probe delivered with the 

instrument. 

* Maximum sensitivity, expressed in mV/div to 
be able to cope with spurious signals: cross- 
talk, power supply ripples, faulty components. 

* Minimum sensitivity, expressed in V/div, to 
include direct measurements of high ampli- 
tudes, such as line, HV power, etc. 

® Accuracy, in %. 

* Maximum input (overload) voltage permissible 
at the input without causing damage, to reduce 
cost of ownership. 

* Choice of input impedance. Most oscilloscopes 
are equipped with inputs of 1 Mohm, in parallel 
with their input capacitance. Philips oscillo- 
scopes have unusually low input capacitances 
(only 9 pF in the 200 MHz and 400 MHz mod- 
els). 

All Philips oscilloscopes with bandwidths of 

200 MHz and higher offer a choice of 50 ohm 

inputs. This serves two purposes : 

1. To provide a convenient and proper termi- 
nation to coaxial cables when working in a 
50 ohm environment. 

2. To allow the use of low impedance passive 
10x and 100x probes with extremely low 
input capacitances of 1 pF. 

(See PM 8911/09 and PM 8912/09). 


Timebases 


Sweep generators generate a voltage, the value 
of which increases linearly with time. This linear 
ramp voltage is fed into the horizontal amplifier of 
the instrument and calibrated in time. The time- 
base generator does not start its sweep until 
triggered by a trigger signal. 

When each successive sweep is triggered at 
the same level and slope of an incoming repeti- 
tive signal, sweeps will always start at the same 
point of the signal, and a stable, jitter-free display 
is obtained. 

What Timebase criteria are most important to 
the user?: 

* Minimum sweep speed, expressed in sec/div. 
* Maximum sweep speed, expressed in microsec/ 

div or nanosec/div 
° Accuracy 
* Linearity 


Triggering 

Triggering is the mechanism which defines the 
starting point of every successive sweep. It de- 
fines the stability of the display and is usually the 
most prominent characteristic of the user-friend- 
liness of the entire instrument. Trigger signals 
are obtained from either a vertical channel (Inter- 
nal triggering), or an external source. 


Ee ee 
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What Triggering characteristics are most im- 
portant to users? 

® Choice of trigger sources, to help find and set 
up the most stable trigger and display condition 
for each application. Philips oscilloscopes in- 
variably offer a full complement of trigger source 
selection to tackle the most demanding and 
complex waveforms. 

® Maximum triggerable frequencies, also defin- 
ing the ability to trigger on small signal details 
and glitches. Philips oscilloscopes trigger well 
beyond their rated bandwidth. 

® Trigger jitter, or rather the lack thereof, to as- 
sure Stability of display. 

® Automatic trigger level adjustment or manual 
adjustment between automatically detected 
signal limits. This translates to ease of opera- 
tion. Thanks to AUTOSET on Philips oscillo- 
scopes, trigger source, trigger level, timebase 
speed and vertical sensitivity are all automati- 
cally set for instant signal viewing. 

°* Features such as High or Low pass filters, 
Trigger view. 

° TV triggering capabilities to deal with Video 
signals as are found in TV sets, cameras, 
VCR’s, but also Radar, Medical and Comput- 
ing equipment. In such applications, Philips 
video triggering capabilities are exceptional. 

* In order to permit viewing the triggering edge of 
a waveform, all Philips oscilloscopes are 
equipped with a delay line in the vertical ampli- 
fier chain. 


Dual Timebase/Delayed Sweep 


To resolve signal details in time and to allow for 
more accurate timing measurements, many 
oscilloscopes with bandwidths of 50 MHz or 
more are available with two timebases, so that 
one serves as a delay generator for the other. 

Signal details are identified with an intensified 
portion of the display of the main timebase (MTB), 
which can then be selected to be displayed 
across the entire screen width, using the delayed 
timebase (DTB). 

Delay is calibrated in divisions, which can be 
calculated into time, taking the timebase speed 
of the main timebase (MTB) into account. Mod- 
ern Philips microprocessor-operated scopes per- 
form this calculation automatically and present 
calibrated delay values in time. 

What Delayed Sweep criteria are most impor- 
tant to the user?: 

*Choice of models with, or without delayed 
sweep. Sometimes, single timebase models 
are preferred to save (some) money in the 
purchase price, but especially in training re- 
quirements of personnel. 


°® User friendliness. Philips delayed sweep oscil- 
loscopes are always easy to use with their 
clear, and uncluttered layout and separate 
control areas for main and delayed timebases. 

® Direct readability of delay in time. All Philips 
microprocessor operated oscilloscopes offer 
this convenience. 

* Triggering capabilities of the delayed time- 
base. All Philips delayed sweep oscilloscopes 
offer a full, and independent choice of trigger 
settings for their main- and delayed timebases: 
A MUST for every type of measurement in the 
digital field. 


Dual Delayed Sweep 


By alternating delay times between successive 
sweeps of the main timebase generator, TWO 
signal details can be identified along the sweep 
of the main timebase, and the difference in time 
is measured. 

This capability is referred to as dual delayed 
sweep or delta-time capability. Some Philips 
oscilloscopes permit the measurement of time 
delays between one detail in one channel, and 
another detail in another channel. 

What Dual Delayed Sweep criteria are most 
important to the user?: 

° User friendliness 

* Readability of delta time 

® Capability to read the inverse of time, ex- 
pressed as frequency. 

® Ability to measure between channels. 


Accurate time readouts are easily obtained with the 
PM 3296A's delta time dual delayed sweep arrangement. 


Cursors Measurements on Analog 
Scopes 


Cursors on analog scopes are movable lines, 
replacing the role of the graticule lines. Adjust- 
ments are always made by the operator. Dis- 
tances between the cursors are displayed alpha- 
numerically and represent amplitude or time. 
Cursors add convenience to oscilloscope meas- 
urements. Voltage accuracy is determined by 
the accuracy of the overall attenuator and ampli- 
fier chain. Timing accuracy is determined by the 
accuracy of the Main timebase. When small 
timing increments are to be measured, measure- 
ments using delta-time facilities as described 
above offer better accuracy. 


The PM 3296A's cursors allow easy readouts of absolute 
and relative amplitudes. 


Cursors can be used for time readouts as well. Time 
intervals are presented in (fractions of) seconds. 1/T 
readouts are presented in Hz. 
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Operation 


Autoset 


Most Philips oscilloscopes are microprocessor 
operated. The intelligence of the microproces- 
sor, along with the cold switching technology 
employed in many Philips instruments, combine 
to offer the industry’s first, and most complete 
AUTOSET feature. AUTOSET is a one-button 


feature, which automatically selects the proper 


channel(s), selects the proper trigger source and 
other trigger conditions, and sets attenuator and 
timebase ranges. AUTOSET not only speeds up 
operation with known signals, it helps find un- 
known signals during trouble shooting, with great 
ease. AUTOSET is available on Philips 60, 100, 
200, 400 MHz analog scopes as well as on the 
Digital Storage models PM 3308, PM 3320A, 
PM 3335, PM 3340, PM 3350 and PM 3365. 


Ease of Use 


The AUTOSET feature on many Philips mod- 
els, as well as the clear and logical front panel 
layouts ensure ease of use throughout the prod- 
uct line. For many routine tasks in production and 
service, a number of Philips oscilloscopes are 
available with extensive menu operation, in which 
complete front panel setups can be stored in 
non-volatile memories, and recalled at random, 
or in sequences. 


Engineering Excellence and 
Durability 

Philips is a recognized leader in CRT technol- 
ogy and electron-optics. CRT’s used in Philips 
oscilloscopes are glass-envelope, high lead 
content, low radiation types. Philips oscilloscopes 
meet or exceed even the tough West-German 
requirements on X-ray radiation. Excellent dis- 
play sharpness and intensity are obtained by 
such elements as high acceleration potentials, 
dynamic focusing, TDR adjusted helix deflection 
systems and magnetic error correction. 

Controls on many Philips oscilloscopes are 
not what they used to be: 

Complex, failure prone electro-mechanical 
devices such as attenuator and timebase 


switches have been replaced by microprocessor 
controlled, sealed switching arrangements in 
reed-relays and solid state, so that switch fail- 
ures and worn or dirty contacts are a thing of the 
past. Reliable and stable operation is assured 
over long lifetimes. 

Power supplies in many Philips oscilloscopes 
are high-efficiency, direct-conversion types that 
operate over wide ranges of supply voltages and 
frequencies. Their high efficiency ensures cool 
operation of the instrument, adding to the overall 
reliability. Philips oscilloscopes are available for 
world wide use, many without the need of range- 
switching or fuse changes. See product descrip- 
tions for details. 


Quality Assurance and Reliability 


All Philips oscilloscopes meet stringent pub- 
lished requirements regarding environmental 
characteristics. Many of these requirements are 
referenced to MIL 28800 D. See product descrip- 
tion for details. 


Safety 

All Philips oscilloscopes meet the requirements 
on instrument safety per IEC 348. Most Philips 
oscilloscopes are UL listed (UL 1244) and CSA 
approved (CSA 556 B), and meet VDE D411. 
See product descriptions for details. 


FOR LABORATORY USE TEST & MEASURING 
BY QUALIFIED PERSONNEL | INSTRUMENT 


Analog Storage Oscilloscopes 


(For more information on Philips Digital Stor- 
age Oscilloscopes, see page 23) 

Most oscilloscopes are supplied with CRTs 
having a P 31 phosphor. This phosphor type has 
a short persistence, and is adequate for all appli- 
cations in which signals have repetition rates of 
40 Hz or more. Below such rates, image flicker 
becomes annoying and single events can not be 
observed or measured. For these situations, 
Storage Scopes offer a solution by storing sig- 
nals with low frequencies down to single shots 
and displaying them during a longer time period. 


Introduction 


An analog storage oscilloscope's ability to store multiple 
traces, as shown here taken from a PM 3219. 
Example: Multiple trace images like these are used in 
medical electronics and industrial electronics to verify 
X-Ray equipment performance at various acceleration 
potentials. 


Analog Storage oscilloscopes store images 
inside their CRT. To this day, these instruments 
are capable of storing the shortest events by 
offering the highest writing speeds; the ability of 
the instrument to capture and display fast single 
events at high timebase speeds. (See PM 3266 ) 

Analog Storage scopes also offer Variable 
Persistence, to allow the user to observe slow 
trend changes in repetitive signals, or to permit 
low frequency signals to be displayed without 
flicker. 
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Variable persistence is a convenience feature when 
observing low frequency signals or signals with slow 
variations in amplitude or time. 

Storage Scopes can not only store and display 
single events: they can also enhance displays of 
signals that may otherwise be (almost) invisible: 
fast glitches or short rise times that occur at low 
repetition rates. 

What Analog Storage Scope characteristics 
are most important to the user?: 

® Writing speed, expressed in cm/microsec, 
or cm/nanosec. The Philips PM 3266 offers 
1 cm/ns across the entire screen area! 

* Halftone storage, offering variable persistence 
and (often overlooked), the ability to enhance 
image brightness for low repetition rate signals 
that might be impossible to see with a non- 
storage scope. Both the PM 3219 and PM 3266 
offer variable persistence. 


I a 
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Storage Oscilloscope Selection Criteria 
Listed below is a comparison between the typical characteristics of Analog, or CRT storage, and 


Digital Storage oscilloscopes. 
are ee ee a ee CRT Storage Digital Storage* 


Available Models PM 3219 
PM 3266 
sampling speed of 


Speed Highest writing 

speed available : 

1 div/ns (PM 3266) 250 Ms/s (PM 3320A) 
Up to four memories builtin 


Memory Size 8x10 cm Up to 10 bits x 4k (PM 3320A, 
PM 3340) 

Multichannel Recording Limited by CHOP frequency Up to 250 Ms/s for each channel 
(PM 3320A) 


Limited by CRT Unlimited with power on 


Memory backed up in most 
Philips DSO’s. 
“Baby Sit Mode” Limited by CRT 
Max. of 24 hrs in 


Unlimited storage time. 
PM 3219. 


ee 


me 
“Soft Copy” 


Poe Oe 


Display 1. Normal, no memory 
2. Variable persistence 
3. Integration of intensity 
for enhanced visibility 
: 4. Stored, variable brightness 


Cost of Ownership Every storage CRT is 
expensive and represents 
a major expense when damaged. 


Highest single event 


. The screen 
. Analog out for X-Y recorders 
. IEEE 488 

. RS 232 


. Screen photos 
. X-Y recorder 
. Plotter 


Mass storage in instrument 
controller, or RAM (PM 3308) 


1. Built-in menus 
(PM 3320A, PM 3340) 
2. Thru IEEE 488 or RS 232 


Always at a uniform 
brightness, regardless 

of signal frequency and 
timebase speed 


CRT can not be damaged by 
operator error. 


“For more information on Digital Storage Oscilloscopes, see page 23. 
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PM 3285A, PM 3286A, PM3295A & PM 32964 


«ap 


IEEE-488 


PM 3296A 


Risetimes of 0.9 ns at the probe tip (1.75 ns for PM 3285A/86A) 


High visual writing speed CRT’s 
AUTOSET 


Menu operation from 75 non-volatile memories 
Cursor measurements for volt, time and frequency 


Dual delayed sweep 


LCD and LED status information for positive feedback 


Performance 


The PM 3285A/86A and PM 3295A/96A VHF 
oscilloscopes redefine portable, monolithic os- 
cilloscope capabilities. With more capabilities 
and more straight foward operation than you will 
find in other portables. 


The PM 3295A/96A split-band, drift corrected pre- 
amplifier, using state-of-the-art SMD technology. 


Up to 400 MHz bandwidth offers portable sub- 
nanosecond performance all the way to the 
probe tip. Excellent for a wide array of applica- 
tions including communications, avionics, radar, 
data processing and video processing. 

CRT’s with 24 kV acceleration potentials for 
optimum viewing. Ultra-fast writing speeds of up 
to 4 div/ns reveal the most elusive details and 
the narrowest glitches — even at high sweep 
speeds and low signal repetition rates. Trigger- 
ing performance is in excess of 400 MHz, stable, 
and easy to use. 

Probe factors are read out automatically. 
Philips probes automatically adjust the input for 
proper impedance setting and, where appropri- 
ate, sensitivity ranges. 50 Ohm input impedance 
can be selected. The 50 Ohm termination is pro- 
tected by software, as well as a thermal sensor 
on the thin film circuit, causing the microproces- 
sor to disconnect the 50 Ohm load, when over- 
load conditions lead to overheating. 


Autoset 


Philips’ AUTOSET is the first and the most 
comprehensive intelligent beamfinder available. 
It automatically selects the proper channel and 
trigger source for a properly triggered display, 
and sets amplitude and timebase speed to ob- 
tain optimum viewing of almost any input signal, 
even unknown, at the touch of just one button. 


Built-in Programmability 


For quick, correct measurements in routine 
tasks time after time, the PM 3286A and 
PM 3296A models offer programmability without 
a computer, by offering up to 75 front panel 
setups to be stored in non-volatile memory. 
These menus can be stored, modified and 
recalled at random or in sequences by using 
Philips IR remote control. 


Cursor Measurements 


On-screen cursors let you measure waveform 
parameters exactly as you see them, easily, with 
the screen providing numeric readouts of volt- 
age, time and frequency. Absolute and relative 
measurements (referred to any reference as 
100%) can be easily obtained. 


Delayed Sweep and Delta-Time 


Both timebases can be set to up to 1 ns/div, to 
match the risetime performance of the vertical 
channels (2ns/div for PM 3285A series). Delay 
values are visible in the screen and on the backlit 
LCD. The dual delayed delta time feature per- 
mits accurate differential time and frequency 
measurements. 


Trigger Level Readout 


Trigger levels can be set and adjusted using 
the level readout on the screen. Levels are 
displayed in divisions, or volts, for internal and 
external triggering respectively. 
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Operation is based on microprocessor con- 
trolled cold-switching, in which all signal paths 
are switched in sealed environments, with no 
switches to wear out, or get dirty, ever. Not only 
does this arrangement enhance reliablity, it also 
permits the full implementation of before-men- 
tioned AUTOSET, and programmability. Opto- 
encoders replace the front panel switches and 
provide control over the internal bus. 


Programmability 


GPIB/IEEE-488* is fully implemented in the 
PM 3286A and PM 3296A, at no extra charge. All 
front panel settings except intensity and focus 
are programmable. The controller can always 
interrogate the units’ settings via the IEEE-488 
bus. Programmability is further enhanced by the 
instrument's menu storage, allowing the scope 
to be controlled by simple, single commands via 
the bus. 


Versatility 
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1. At the heart of these portables is Philips’ proprietary 
8x 10cm, 24 kV CRT, assuring bright, clear display of 
even the fastest signals. Graticule illumination is 
continuously variable. Intensity controls for traces and 
text are separate. 

A complete information center, the screen exhibits input 
impedance, input coupling and scalefactor for each 
channel. Probefactors are automatically recalculated. 
Timebase speeds are displayed and corrected for 
magnifier use. 

Delta time or cursor readouts appear in the lower 
righthand corner. 

Trigger level is displayed in Volts (for Ext trigger) or Div 
(for Int trigger). Cursor time readouts are displayed in 
delta time and Hz. 

Setting readouts are duplicated in LEDs and backlit 
LCDs on the front panel. 

Input impedance is automatically set by the probe, so no 
mismatch can occur. Note the test sequence number in 
the lower left corner of this PM 3296A display. 


*The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 


PM 3285A, PM 3286A, PM3295A & PM 3296A 


ins_| 


2. Channel is DC coupled at 1 V/div. Timebase is set 
at 50 ns/div. Cursor readout of pp amplitude is 4.42 
Volts, and is referred to as 100% for the overshoot 
measurement in picture 3. 


Eas Sra 
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3. The PM 3296A’s ability to set any amplitude as a 
reference lets you take quick readings of overshoot 
percentages — as in this picture — or measure 
modulation depth of an AM signal. 
Note that the scape can perform relative measurements 
while channels remain calibrated. 


GREER VEO asia seats 


| 


4. Cursors can be used to measure time between two 
events in the same signal, or between signals. Readout 
is in (fractions of) seconds, or in Hz. 

Time measurements using cursors are simple to make 
and permit relative time readings on any time section 
using calibrated timebase settings. 


5. When the waveform is too complex to properly set 
the cursors, better accuracy can be obtained by using 
delta-time delayed sweep. 

Alternative timebase display mode allows you to view 
the total time-window and, at the same time, magnify 
signal detail for proper identification. 


6. Triggerview can be used as an extra input channel, 
and also to verify proper trigger conditions. 

Here, the trigger signal is obtained from channelA, and 
contains enough noise that it would make the display 
unstable and fuzzy. 

Trigger selection is from channel A through HF reject. 
Lower trace shows signal after filtering through HF 
reject. 

Note that the trigger level is midscreen for easy 
reference and setup. 


SER YICE-* EN U 
TRIG ¥IEW -> IEEE-PARAMETERS 
See ss>> ~> UNIT-TESTS 


PH3296A 
SOFTWARE 


AUTO SET --> 


7. The PM 3296A's extensive service menu facilitates 
performance check and calibration. Many adjustments 
can be performed by using internally generated signals 
to save calibration time. 


ee es 
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Specifications 


Technical Specifications 


Autoset 


Selects channel, amplitude, vertical position, 
timebase speed and triggering for surveyable 
display of input signal. 


Display 

CRT: Philips rectangular pda tube 

Viewing Area: 8 x 10 cm 

Acceleration Voltage: 24 kV (PM 3295/96A); 
16.5 kV (PM 3285/86A) 

Phosphor: Type GH (P31) 


Readout: Alphanumerical display of relevant 
vertical and horizontal function selections, de- 
flection coefficients and cursors. 

Graticule: Internal with % indications for rise- 
time measurements. Illumination continuously 
variable. 

Photographic Writing Speed: 

4 cm/ns (PM 3295/96A); 

2 cm/ns (PM 3285/86A), 

with lens aperture F:1.2, object to image ratio: 
1:0.5 and filmspeed 20,000 ASA. 

External Z-Modulation: Positive voltage de- 
creases intensity 


Vertical Deflection 


Sources: Y,, Y,, Trig view, Y, and Y, added. 
Y, and Y, can be inverted 

Modes: Single channel or any combination of 
sources. Alternate or chopped. Display time in 
chopped mode 350 ns/channel. 


Y, and Y, 

Input Impedance (High Z): 1 MQ in parallel with 
9 pF 

Input Impedance (50Q): V.S.W.R. 

1.3:1 at 400 MHz (PM 3295/96A); 

1.2:1 at 200 MHz (PM 3285/86A) 

Max. Input Voltage (High Z): 300V (DC + AC 
peak) 

Max. Input Voltage (502): 5 ‘Vrms overload 
protected 

Deflection Coefficient: 1 mV/div...5V/div 
(continuous control between steps) 

Error Limit: 2% 

Cursor At Error Limit: 2% overall 


Frequency Response (pm 3295/96A): 
DC...400 MHz (-3 dB) (15°C...35°C) 

DC...350 MHz (-3 dB) (5°C...40°C) 

In 1 mV/div and 2 mV/div settings: DC...70 MHz 


Frequency Response (PM 3285/86A): 
DC...200 MHz (-3 dB) (15°C...35°C) 

DC...175 MHz (-3 dB) (5°C...40°C) 

In 1 mV/div and 2 mV/div settings: DC...70 MHz 


AC Coupled Lower -3 dB Point: 10 Hz 
Rise Time*: .9 ns (PM 3295/96A); 
1.75 ns (PM 3285/86A); 


In 1 mV/div and 2 mV/div settings: 
5 ns (PM 3295/96A); 


5.4 ns (PM 3285/86A) 


*Rise time calculated using t, = ES 


bandwidth 


Dynamic Range: 24 div up to 100 MHz 
CMRR: 100:1 up to 1 MHz; 20:1 up to 50 MHz 
Visual Signal Delay: 20 ns 

Bandwidth Limiter: Reduces bandwidth to 
20 MHz (-3 dB) 


Trigger View 

Deflection Coefficient: Via EXT. input 100 mV/ 
div or 1V/div; Via Y, or Y, 1 mV/div...5V/div 
Frequency Response (PM 3295/96A): 

Via EXT input: DC...370 MHz (-3 dB); 

Via Y, or Y,: DC...350 MHz (-3 dB) 

Frequency Response (PM 3285/86A): 

Via EXT input: DC...200 MHz (-3 dB); 

Via Y, or Y,: DC...150 MHz (-3 dB) 

Delay Between EXT. Input and Y, or Y,: 2 ns 


Horizontal Deflection 


Display Sources: MTB, MTBintensified by single 
or dual DTB, DTB, MTB and DTB Alternate, 
EXT., Line. Trace separation between MTB and 
DTB in ALT mode continuously controllable over 
at least 4 divisions 


Main Time Base 

Modes: AUTO, Trig., Single 

Deflection Coefficient: 1s/div...10 ns/div (PM 
3295/96A); 

1s/div...20 ns/div (PM 3285/86A) 

(continuous control between steps) 

Error Limit: 0.5% of full scale + 1% of reading 
Cursor At: Error limit 0.5% of full scale + 1% of 
reading 

Frequency Readout: 1/At 

Time Base Magnifier: x 10 fastest sweep... 
...1 ns/div (PM 3295/96A) 

...2 ns/div (PM 3285/86A) 

Error Limit: 1% of full scale + 1.5% of reading 
Variable Hold Off: Up to 10 x min. value 


Delayed Time Base 

Modes: Starts immediately after delay time or 
upon first trigger after delay time 

Deflection Coefficient: 

0.5s/div...10 ns/div (PM 3295/96A); 
0.5s/div...20 ns/div (PM 3285/86A) 
(continuous control between steps) 

Error Limit: 0.5% of full scale + 1% of reading 
Time Base Magnifier: x 10 fastest sweep... 
...1 ns/div (PM 3295/96A) 

..2 ns/div (PM 3285/86A) 

Error Limit: 1% of full scale + 1.5% of reading 
Delay Time: 20 ns...10s 

Error Limit: 1.2% of full scale + 1% of reading + 
12 ns 

Time Interval (At): 

10 ns...10s (PM 3295/96A) 

20 ns...10s (PM 3285/86A) 

Error Limit: 0.1% of full scale + 0.5% of reading 
+2ns 

Frequency Readout: ‘/t 

Resolution of Delay Time or At Control: 
1:65,000 

Jitter: 1:20,000 


Triggering MTB Sources: YA, YB, Composite, 
EXT, EXT + 10, Line 

Coupling: DC, AC, LF REJ, HF REJ 

Slope: + or - 


Level Range: 

Internal: +8...-8 div. 

EXT: +0.8...-0.8V 

EXT + 10: +8V...-8V 

Trigger level is read out on screen if instrument 
is equipped with GPIB IEEE interface. 
Standard on PM 3286A/PM 3296A 


Triggering Sensitivity 


Let PM 3295/96A 


| up to 100 MHz | to 100 MHz up to 400 MHz 
INT 0.5 div. 2 div. 


EXT 
EXT + 10 


50 mV 300 mV 
500 mV 3V 


PM 3285/86A 


eer to 


up to up to 
100 eer 200 MHz 250 MHz 


0.5 div. 1 div. 
300 0 mV 
3V 


50 mV 
500 mV 

Triggering DTB: See MTB triggering except for 

Line triggering 


INT 
EXT 
EXT + 10 


External 


Sources: Y,, Y,, EXT 

Input Impedance Via EXT: 1 MQ in parallel with 
9 pF 

Deflection Coefficient Via EXT: 100 mV/div or 
1V/div 

Frequency Response: DC...2 MHz (3 dB) 
Phase Difference Between Y and EXT: 3° up to 
100 kHz 

Line: 7 div for frequencies of 50 Hz...60 Hz 


Signal Outputs 

Calibration Voltage: Square wave, positive 
going 

Amplitude: 0.8V +1% 

Frequency: 5 kHz +0.1% 

Impedance: 50Q +1% 

Y Signal: Selectable via DTB trigger source 
Amplitude: 20 mV/div into 1 MQ; 10 mV/div into 
50Q 

Range: 160 MV, into 1 MQ; 80 mV, into 50Q 
Frequency: DC...300 MHz (-3 dB) (PM 3295/ 
96A); 

DC...200 MHz (-3 dB) (PM 3285/86A) 

MTB Gate: TTL compatible 

DTB Gate: TTL compatible 


Cursors 


Voltage Cursors 

Cursor Range: Center 7 divisions 

Ratio Range: 0.1%...999%; 100% reference at 
any amplitude 

Timer Cursors 

Cursor Range: Center 9 divisions 

Ratio Range: 0.1%...999%; 100% reference at 
any time difference 


nS 
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GPIB/IEEE-488 Interface 


All functions (except CRT controls) can be con- 
trolled or read by acontroller via GPIB/IEEE-488 
interface bus. GPIB/IEEE address and talker/ 
listener functions can be set by front panel 
switches in service menu mode. In remote mode 
front panel is locked (remote LED on) or un- 
locked (remote LED blinking) by program. In 
unlocked mode SRQ function is available via 
AUTOSET. 


Power 


Voltage Range: 90...264 VAC, one range 
Frequency Range: 45...440 Hz 
Consumption: 136W 

Battery Back-Up: Holds front panel setting when 
instrument is switched off 

Retention Time: 2 years 


Environmental Capabilities 


The instrument meets the requirements of 
MIL-T-28800C, type III, class 5, style D. 


Temperature 

Operating: 0...50°C 
Storage: -40...+75°C 
Humidity: 95% R.H. 


Altitude 
Operating: 4.5 km (15,000 ft) 
Storage: 12 km (50,000 ft) 


Vibration 

Frequency Range: 5 Hz...55 Hz 

Max. Acceleration: 3g at 55 Hz held 10 min. at 
each resonance frequency 

Shock: 6 shocks each axis, half sine wave 
pulse, 11 ms duration, peak acceleration 30g 
Bench Handling: MIL-STD 810, method 516, 
procedure V 

EMI: MIL-STD 461 class B, VDE 0871, VDE 875 
Grenzwert Klasse B 

Safety: The instrument meets the requirements 
of IEC 348 class |, VDE 411, UL 1244, CSA 556B 


Mechanical 


Height: Without feet and accessory pouch; 
170 mm H (6.7 in) 

Incl. feet and accessory pouch: 240 mm (9.4 in) 
Width: Incl. feet and accessory pouch: 

340 mm (13.4 in) 

Depth (excl. handle): 

PM 3295/96A: 523 mm (20.6 in) 

PM 3285/86A: 473 mm (18.6 in) 

Depth (incl. handle); 

PM 3295/96A: 625 mm (24.6 in) 

PM 3285/86A: 575 mm (22.6 in) 

Weight: 

PM 3295/96A: 13.9 kg (30.7 Ibs) 

PM 3285/86A: 13.6 kg (30 Ib) 
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Setting Memory (PM 3296A and PM 3286A) 
Memory Capacity: up to 75 front panel settings 


Infrared Remote Control 

Functions: RECALL, NEXT, PREVIOUS...for 
recall of programmed settings. 

Special functions for protection of programmed 
settings and identification of instruments. 
AUTO...for automatic setting-up of front panel for 
surveyable display of any input signal. 
Transmission Type: Infrared 

Batteries: 4 x AAA lifetime typically 2 years 
Transmission Distance: Typically 10 ft. (3.5m) 
Dimensions: 71 mm W x 16 mm Hx 173 mm L 
(2.6 in W x 0.6 in H x 6.8 in L) 

Weight: 135g (0.3 Ibs) 


Environmental Characteristics 

Operating Temp. Range: +5...45°C 

Storage Temp. Range: -25...+70°C 

(without batteries) 

Unit is splash-proof; no functional failure after 
drying period of 24 hrs. 


Included with the Instrument: 
2x 10:1 passive probes 1m (3 ft) (PM3295/96A), 
2x 10:1 passive probes 1.5m(5ft)(PM 3285/86A), 
Collapsible viewing hood, Blue contrast filter, 
Front cover, Operating Manual 


Ordering Information 


Models January 1989 prices 


PM 3285A 200 MHz Oscilloscope ......... $4400 
PM 3286A as above, with 75 menu 


memory and IR remote control ........... 4950 
PM 3295A 400 MHz Oscilloscope ......... 5350 
PM 3296A as above, with 75 menu 

memory and IR remote control ........... 5900 


Optional Configurations 


When ordering, select the basic “PM” model from 
above, and add the configuration option number 
listed below as a suffix. 
/003 Basic model, bench/portable 
configuration (PM 3285A, PM 3295A) 
/303 19" Rackmount version 
(PM 3285A, PM 3295A)........0.0000. add 275 
/403 Basic model, bench/portable 
configuration (PM 3285A, 
PM 3295A), with GPIB IEEE-488 .... add 400 
(PM 3286A, PM 3296A), with 
GPIB IEER-480 tr ee 
/803 19" Rackmount version (PM 3285A, 
PM 3295A), with GPIB IEEE-488 .... add 675 
(PM 3286A, PM 3296A), with GPIB 
TEBE 488 te ee ete ee oe ete eee add 275 


N/C 


N/C 


Example, Ordering Information 

To order a 400 MHz oscilloscope in bench 
top/portable configuration, with GPIB/IEEE-488, 
select: 


Model Price 

Basic Oscilloscope PM 3295A $5350 
Configuration Option Suffix /403 400 
Complete model number PM 3295A/403 5750 
Accessories (Also see page 53) 
Passive Probes 
PM 8911/09 500Q, 10:1 Passive 

Probe with readout, cable length 

Sft(im) ui... ee $125 
PM 8912/09 5 kQ, 100:1 Passive 

Probe with readout, cable length 

3 ft (Im)....2kh i Se 125 
PM 8924/00 1:1 Probe, cable length 

5 ft (1-5m)... 22 Se 60 
PM 8929/09 10:1 Passive Probe with 

readout, cable length 5 ft (1.5m)......... 90 
PM 8929/19 10:1 Passive Probe with 

readout, cable length 3 ft (1m)............ 90 
PM 8929/29 10:1 Passive Probe with 

readout, cable length 8 ft (2.5m)......... 90 
PM 8931/09 20 MQ, 100:1 Passive 

Probe with readout x. c:..cceeees 13O 
PM 9599/09 Set of VHF Attenuators...... 200 
Active Probes . 
PM 8940/09Q High Voltage Isolation 

Amplifier with readout .............c0c0cc 850 
PM 8943Q 650 MHz FET Probe ............ 850 
PM 9355/09Q AC Current Probe with 

readout ht. keke 1000 


Other Accessories 

PM 9051 BNC to 4 mm Banana Adapter 9 
PM 9310/00 Collapsible Viewing Hood .. 12 
PM 9311/00 Long Viewing Hood............ 85 


PM 9381 Oscilloscope.Camera.............. 650 
PM 9877/00 Camera Adapter for 

Stationary. uSe@! .i:.:.:..)..280) ae ah 150 
PM 8991/04 Oscilloscope Cart............... 450 


PM 8992/80 Accessory Pouch ............... 45 
PM 8950/951 Service installable Retrofit 


Kit: fori|GPIB IEEE-488i- = ee 750 
PM 8917/003 Video Sync Separator 

and Line Selector <....).4..... eee 550 
PM 2195/09 GPIB controlled Probe 

Switch! 400: MHZ ee 650 
PM 2240/001 TestTeam Software ......... 925 


Service and Support 


Three-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 

Note: The above configurations meet North American 
power requirements. For other power options, see 
page 491. 


———————————————————————————eeeeeeeeeeeeeEe—EeeeEee—eE————E—EEeEee 
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The New 60/100 MHz Standards 


The PM 3050 to PM 3070 series of oscillo- 
scopes set new standards in the 60 to 100 MHz 
oscilloscope range. A new standard in conven- | 
ience and ease of use together with a new price/ 
performance standard for instruments of this 
class. 

The series consists of four models which are all 
optionally available in rackmount versions for 
pyres use. These are; 

° PM 3050 60 MHz 2 channel, single time base 
° PM 3055 60 MHz 2+1 channel, dual time 

base 
° PM 3065 100 MHz 2+1 channel, dual time 

base 
® PM 3070 100 MHz 2+1 channel, dual time 
base with clever cursors 


Each unit represents a significant step for- 
wards in ‘scope technology through their use of 
microcomputer control to both speed up and 
simplify the task of signal measurements. 

Standard features in all models include 
AUTOSET for single push button set up; a large 
backlit LCD showing all operating parameters; 
fast up/down rocker keys and cold switching for 
high reliability. 


Pi 3065 tOONiHe PHILIPS 


Measurements In Seconds 


Just press the green AUTOSET button and 

automatic setting of channel amplitude, time 

PHILIPS a — ee base sweep speed and triggering takes place, 

nny " fee 4 for any signal. If only one channel is connected 

aM Scere Ble) ae elt ste a only one channel is displayed but if both chan- 

: ie aE : nels are being used then both are automatically 

scaled and displayed. Triggering takes place on 

the lower frequency channel to give a clear jitter 

free display. AUTOSET eliminates time con- 

suming manual range finding and adjustment to 

give fast accurate results at the touch of one 
button. 


RM aR aes 


\ 


Ses cakes 


pts Hema Ke 


PM 3050, PM 3055, PM 3065, PM 3070 


) MHz & p VV 


/ PM 3050/55 60 065/70 100 MHz Oscilloscopes 
AUTOSET or automatic taplade tm time, ep wegen eettinG 
LCD panel displays status and settings 


16 KV crt acceleration voltage 


a ——..._L ee—CCSCOUCS#=Jstt press the green AUTOSET button and automatic 
Fast action up/down controls and cold switching setting of channel amplitude, time base, sweep speed 


GPIB/IEEE-488 interface option and triggering takes place, for any signal. 


Single timebase, dual timebase and cursor versions 
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Clean and Simple Operation. 


With up/down rocker keys for amplitude and 
time base speed selection and pushbuttons for 
display mode and trigger source selection the 
operation of this series of oscilloscopes is kept 
clean and simple. Upon each user action the 
backlit LCD display is immediately updated 
making at a glance review of the ‘scopes current 
parameter settings possible rather than having 
to search the complete front panel to determine 
the operating conditions. 

The internal microcomputer prevents illegal 
setups like incorrect main and delayed timebase 
settings and clearly identifies on the display non- 
calibrated amplitude settings or grounded in- 
puts. This avoids incorrect measurements, 
wasted time and frustration. 

To speed accurate measurements when using 
the delayed time base, the LCD gives a digital 
readout of the delay time so making the calcula- 
tion of MTB sweep speed x delay time vernier 
redundant. Forinfrequent’scope users the MENU 
key functions as a ‘help’ key showing the facili- 
ties offered by each key on the ‘scope and 
quickly aquainting the user with its operation. 


High Reliability and Easy Service 


Behind the push button operation all input 
signals are switched by hermatically sealed long 
life reed relays. These keep out damp and dirt 
from the active signal paths and ensure long life 
and long term measurement stability. 

The advanced modular construction of these 
‘scopes allows complete functional testing of 
each subassembly before they are built together 
to form a complete instrument. An extended 
burn in period lasting 48 hours then follows 
before another series of extensive tests takes 
place. This ensures that zero hour defects are 
almost completely eliminated and results in long 
term trouble free operation. In the unlikely event 
that a failure should occur the modular construc- 
tion enables easy access to the suspect board 
without major disassembly. 
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Advanced CRT 


With 16 KV acceleration and advanced elec- 
tron optics the CRT display has exceptional 
brilliance combined with a small spot size mak- 
ing it ideal for measurements on high speed or 
low repetition rate signals. The effective screen 
area is a full 8 x 10 cm. An internally etched 
graticule is provided for accurate and parallax- 
free measurements. Graticule illumination is 
standard on all models. 


Fast Computer Hook Up 


For systems use this Smart Scope series can 
be simply controlled by the GPIB/IEEE-488* bus 
using the PM 8953A interface. This retrofittable 
interface enables the ‘scopes to be automati- 


cally set up for production testing or QA applica- 
tions. 

As the PM 8953A IEEE-488 interface is a 
separate unit which simply plugs onto the rear of 
the ’scope it is extremely interesting for fleet 
owners as it\permits automatic IEEE based 
recalibration of the complete fleet with only one 
interface needing to be purchased, so saving 
time in recalibration, and money as well. 


Clever Cursors 


The PM 3070 offers full cursor measurement 
capabilities in both time and amplitude axes. 
Control of all cursor functions is by five keys in 
the bezel of the CRT which also are used to 
independently control the intensity of the alpha- 
numerics and the cursor intensity. Accurate 
measurements of peak-peak values, voltage 
ratios, rise times, phase relationships and time 
ratios are possible with direct numerical display 
on the CRT. 

A special facility called the ZOOM function 
enables the signal between the cursors to be 
expanded to fill the full width of the screen by 
automatically adjusting the delay time and delay 
time base speed. This makes it easy to zoom in 
on a particular point of interest without having to 
consider how to set up the delay time section. In 
addition to the measured data both channel and 
time base status is displayed on screen and user 
text or messages can also be specified. 


*The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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PM 3050 60 MHz 2 Channels, 
SingleTime Base 


With all the standard facilities of the Smart 
Scope series this basic instrument provides 
comprehensive trigger facilities like TV line, TV 
frame, Peak-Peak Auto and DC coupling in 
addition to trigger hold off. Time base speeds to 
5 nsec per division are standard as well as x 1 
and x 10 probe identification. X deflection via 
either channel is possible. 


PM 3055 60 MHz 2+1 Channels, 
Dual Time Base 


PM 3055 60 MHz oscilloscope with delayed time base 
and third channel trigger view. 


The external trigger input of this scope doubles 
as a third input channel with a fixed attenuation. 
The Delayed Time Base facility can be directly 
triggered from the main time base or from either 
input channel. Display of MTB intensified and 
DTB is possible at the same time or independ- 
ently. 


PM 3065 100 MHz 2+1 Channels, 
Dual Time Base 


Triggering to 150 MHz plus the high intensity 
CRT makes this unit the ideal general purpose 
workhorse. The fast 3.5 nsec rise time and good 
pulse response characteristics make the 
PM 3065 the ultimate 100 MHz oscilloscope. 


PM 3050, PM 3055, PM 3065 & PM 3070 


6,6, 0 0 6] 


PM 3065 100 MHz oscilloscope with delayed time base 
and third channel trigger view. 


PM 3070 100 MHz 2+1 Channels, 
Dual Time Base, Clever Cursors 


PM 3070 100 MHz delayed sweep oscilloscope with 
clever cursors. 


The Clever Cursors provide both amplitude 
and time measurement capabilities. In the ampli- 
tude mode peak-peak, ratio and 10% and 90% 
levels (for rise times) can be read directly from 
the display. 

In the time mode rise times, ratio and phase 
measurements can be made and read from the 
display. In addition the ZOOM facility enables 
fast pinpointing and expansion of a specific 
section of the measured signal. 


Specifications 


Technical Specifications 


Display: CRT 8 x 10 cm viewing area, P31 
phosphor, 16 kV acceleration voltage. Parallax- 
free graticule with continuously variable illumi- 
nation. Separate LCD for display of menus, 
settings, status indications etc. LCD is constantly 
illuminated by backlighting. 


AUTOSET 


Autoset selects proper channel, sets vertical 
deflection, timebase speed and triggering for 
easy-to-read display of input signals. 

Vertical Deflection 

Display Modes: Ya, Yb, - Yb, Ya+ Yb, Ya- Yb, 
Yb 

Trigger View: In any combination, chopped or 
alternate (not PM 3050). 


Frequency Response 
PM 3065/70: DC...>100 MHz -3 dB 
PM 3050/55: DC...>60 MHz -3 dB (0...35°C) 
(20 mV/div...10 V/div) 
DC...>35 MHz -3 dB 
(2 mV/div...10 mV/div) 
In AC Mode: Lower -3 GB point is <10 Hz 


Rise Time 

PM 3065/70: <3.5 ns 

PM 3050/55: <6 ns (20 mV/div...10 V/div) 

<10 ns (2 mV/div...10 mV/div) 

Deflection Coefficient: 2 mV/div...10 V/div in 
steps of 1, 2, 5 sequence 

Error Limit: 3% 

Continuous control between steps with > flashing 
in LCD as warning symbol for uncal. amplitude. 
Input Impedance: 1 MQ+ 2%//20 pF + 2 pF 
Max. Rated Input Voltage: 400V (DC + AC 
peak) 

Dynamic Range: >24 div. at 10 MHz > 8 div. at 
100 MHz (PM 3065/70); 50 MHz (PM 3050/55) 
CMRR: 100:1 at 1 MHz 


Trigger View 


Frequency Response: 

PM 3065/70: DC...>100 MHz -3 dB (via ext) 
DC...>75 MHz -3 dB (via Y, or Y,) 

PM 3050/55: DC...> -3 dB (via ext 0...35°C) 
DC...>50 MHz -3 dB (via Y, or Y,) 

Deflection Coefficient: 100 mV/div. via 

Ext. Input 2 mV/div...10 V/div. via Ya or Yb 


Horizontal Display Modes 
PM 3055/65/70: MTB, MTBI, Alt TB, DTB, X-defl. 
PM 3050: TB, X-defl. 


Main Timebase (MTB) or Timebase (TB) 


Time Coefficients: 0.5 s/div...50 ns/div. in steps 
of 1, 2, 5 sequence 

Magnifier: x 10 

Fastest Sweep Speed: 5 ns/div 

Error Limit: 3% 

Error Limit Magn. Sweep: 4% 

Continuous control between steps with > flashing 
in LCD as warning symbol for uncal. sweep. 
Hold-off: Continuously adjustable up to 10 x 
min. value 


Delayed Timebase (DTB) 

(not on PM 3050) 

Time Coefficient: 1 ms/div...50 ns/div. in steps 
of 1, 2, 5 sequence 

Magnifier: x 10 

Fastest Sweep Speed: 5 ns/div 

Error Limit: 3% 

Error Limit Magn. Sweep: 4% 

Trace Separation: >+4 div. DTB shift only 


Delay Timebase Multiplier (DTM) 
(not on PM 3050) 

Resolution: 1:10,000 

Error Limit Total: 4% 

Delay Time Jitter: 1 + 20,000 
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PM 3050, PM 3055, PM 3065 & PM 3070 


Triggering (MTB or TB) 


Trigger Modes: Auto (free run), Non Auto Trig- 
gered, Single 

Trigger Sources: A, B Composite (A, B), Ext. 
(DC or AC), Line 

LCD indicates Not triggered, Triggered or Armed 
status 

Trigger Coupling: Peak-to-peak (P-P), DC, TVL, 
TVF 


Triggering (DTB) (not PM 3050) 


Starts, A, B, Composite (A, B), Ext. TVL (only if 
MTB TV selected) 


Trigger Sensitivity 


PM 3050/55 


100 MHz 
TVF/TVL 0.7 div sync. 


Level range +8 div 


PM 3065/70 


500 mV 
70 mV sync. 
+800 mV 


I 
100 MHz 1.2 div 
2 div 


150 MHz 


TVL/TVF 0.7 div sync. 


Level range +8 div 


nt. 


70 mV sync. 


+800 mV 


Slope pos. (_/ ), or neg. ("\_), TVF or TVL pos. 
(+) or neg. (-) 


X-Deflection 


Deflection Coefficient: Via channel A or B 2 
mV/div...10 V/div. 

via Ext. input 100 mV/div 

Frequency Response: DC...2 MHz 

Error Limit: 5% 

Phase Shift: <3° (at 100 kHz) 

Ext. Input: 1 MQ +2%//20 pF +2 pF 

Max. Input Voltage: 400V (DC + AC peak) 


Cursor Measurements PM 3070 
Features: V, t, 1/t 
Ratio 
Phase 
Rise Time (4 way cursors) 
Zoom 
User text 
Settings read-out 
Intensity control independent of trace 


Output Options 


Y Signal out from Channel A (Not PM 3065/70) 
Deflection Coefficient: 100 mV/div.; load 10 
kohm 40 m/div.; load 508 


Frequency Response 
PM 3050/55: >60 MHz -3 dB 


MTB Sweep Out: Output voltage 0.5 V/div; load 
1 MQ 

MTB Gate Out: High when running MTB sweep; 
otherwise low; voltage output high > 2.4v; low 
<0.4V 

DTB Gate Out: High when running MTB 
sweep; otherwise low; voltage output high 
>2.4V; low <0.4V 


Check the comprehensive range of system ori- 
ented accessories for the PM 3065/PM 3070 to 
specify exactly the configuration you need. These 
options add extra functions, convenience and 
transportability to everyday work with your oscil- 
loscope. 


General Specifications 


Power Supply 


Safety requirements meet following specifica- 
tions: IEC 348 Class I, UL 1244, CSA 556B, VDE 
0411 

Line Voltage: 100...240V +10% in one range 
Line Frequency: 50...400 Hz +10% 

DC Nominal Voltage: 145...335V 


Power Consumption (AC source) 
PM 3050/55: 50W 
PM 3065/70: 60W 


Miscellaneous 

Cal. Output: 1.2V +1% 

Frequency: 2 KHz 

Z-modulation Input: TTL-compatible 

>2.0V blanks display 

<0.8 max. intensity, analog control possible 
between 2.0V and 0.8V 


Mechanical Data 


Width 
Incl. Handle: 387 mm (15.2 in) 
Excl. Handle: 350 mm (13.8 in) 


Length 

Incl. Handle, Excl. Knobs: 518 mm (20.4 in) 
Excl. Handle and Knobs: 433.5 mm (17.1 in) 
Incl. Handle and Knobs: 530.5 mm (20.9 in) 
Excl. Handle, Incl. Knobs: 455.7 mm (17.9 in) 


Height 

Incl. Feet: 146.5 m (5.8 in) 

Excl. Feet: 134.5 mm (5.3 in) 

Excl. Lower Cabinet: 132.5 mm (5.2 in) 
Weight: Approx. 7.5 kg (16.5 Ib) excl. access. 


Environmental Data 


Temperature 

Rated Range of Use: +10°C...+40°C 
Limited Range of Operation: 0°C...+50°C 
Storage: -40°C...+75°C 


Altitude 

Operating: 15,000 ft (4,500 m) 
Non-Operating: 40,000 ft (12,000 m) 
Humidity: 95% RH 

EMI: Meets requirements of MIL-STD-461 Class 
B, VDE 0871 and VDE 0875 Grenzwert- klasse 
B 


Shock 

Operating and Non-operating: 30g, 1/2 sine, 
11 ms duration, 6 shocks in each direction (3 
each face), for a total of 18 shocks 

Vibration: 5...55 Hz, 15 minutes along each of 
three axes, with a maximum acceleration of 3g. 
Resonance dwell of 10 minutes at each fre- 
quency where resonance occurs, or at 33 Hz 
when no resonance found 

Bench Handling: MIL-STD-810, method 516, 
procedure V 

The PM 3050/55/65/70 are designed to meet the 
requirements of MIL-T-28800 D, Type Ill, Class 
5, Style D. 

Included with instrument: 1 set 100 MHz, 10:1 
probes with 5 ft. (1.5m) cable and scale factor 
readout (unless noted); Blue CRT contrast filter; 
Operating Manual 


Ordering Information 


Models January 1989 prices 


PM 3050 60 MHz Oscilloscope ........... $1150 
PM 3052 same, with Rackmount ........ 1275 
PM 3055 60 MHz Oscilloscope with 

2+1 channels and delayed sweep... 1350 
PM 3057 same, with Rackmount ........ 1475 
PM 3065 100 MHz Oscilloscope with 

2+1 channels and delayed sweep... 1645 
PM 3067 same with Rackmount ......... 1770 
PM 3070 100 MHz Oscilloscope with 

2+1 channels, cursors and 

delayed SWEEP ...........:cccceessessseeeneres 1895 
PM 3072 same, with Rackmount ........ 2020 


Optional Configurations 


When ordering, select basic “PM” Model desired 
from above, and add the configuration option 
number listed below as a suffix. 

/003 Basic Oscilloscope as listed 


ADOVE's c..c5socHincessscssteieednae enone N/C 
/003B Basic Oscilloscope w/PM 8926 

probes (only available on 60 MHz 

models) v..00us. biti csdsenrtstiase enema less 55 
/113 CRT with P7 long persistence 

pDROSDNON 74... ve net ee add 40 
/703 Y Signal Output (only available 

on) 60) MEizimodelS) <s-:..c-scteeneesenteee add 75 
/743 MTB Sweep + MTB gate + DTB 

gate Outputs .4....22-7... cise add 75 


/753 MTB Sweep + MTB gate + DTB 

gate outputs, P7 phosphor .............. add 115 
/763 Y Signal Output (only available 

on 60 MHz models), plus MTB 

gate + DTB gate outputs ................. add 150 
/773 Y Signal Output (only available 

on 60 MHz models), plus MTB 

gate + DTB gate outputs, P7 CRT ..add 190 
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PM 3050, PM 3055, PM 3065 & PM 3070 


Example, Ordering Configuration 
To order the 60 MHz, dual timebase oscillo- 
scope in a rackmount configuration with MTB 
Sweep + MTB Gate + DTB Gate Out: 
Model 

PM 3072 


Price 

$2020 

/743 As) 
PM 3072/743 2095 


Oscilloscope 
Configuration Option Suffix 
Complete Model Number 


Accessories (See page 53) 


Passive Probes 
PM 8922/501 1:1 10:1 Probe, 

cable length 4 ft. (1.2m)... 
PM 8924/00 1:1 Probe, cable length 


MIRFEM ICON) Oireets Shoes scveetyckeeededoonss givens 60 
PM 8924/20 1:1 Probe, cable length 
PRMNE 2PONYN) lcci cars son necnadevestcdaas ovases 60 


PM 8926 10:1 Passive Probe, cable 
Fematineoitta(il 51M) ares. Geescsene sees se} anidons 70 
PM 8926/09 10:1 Passive Probe with 
readout, cable length 5 ft (1.5m) ..... 80 


PM 8926/501 10:1 Probe, 
cable length 4 ft (1.2m) ............ 
PM 8926/591 10:1 Probe with readout, 
cable length 4 ft (1.2m) ............ 
PM 8926/29 10:1 Passive Probe with 
readout, cable length 8ft (2.5m) 
PM 8931/09 20 MQ, 100:1 Passive 
Probe with readout ................cc:e 
PM 8936/09 Set of 2 PM 8926/09 ....... 


Active Probes 
PM 8940/09Q High Voltage Isolation 
Amplifier with readout ..............0006 
PM 8943Q 650 MHz FET Probe ......... 
PM 9355/09Q AC Current Probe 
With: teadOUltieen cca e tena met pers ccees 


Other Accessories 

PM 8901Q Rechargeable Battery 
RACK sets reste eee, en eos eae 

PM 8917/003 Video Sync Separator 
ANGE HIME: SCLC CTOMiecsscccteescesosescests see 


$50 


PM 8953A External, retrofittable GPIB 
IEEE-488)l/Fee 2 eee eee 
PM 8988 Protective Front Panel Cover 35 


PM 8991/04 Oscilloscope Cart ........... 450 
PM 8999 Oscilloscope Stand .............. 250 
PM 8992/80 Accessory Pouch ............ 45 
PM 8998 Front panel memory for 

PIM 3050 aU eet te cant nesnae 75 
PM 9051 BNC to 4 mm Banana 

ACAD iste eect aetec chee s cease oe entsssaeereece 9 
PM 9381 Oscilloscope Camera........... 650 
PM 2195/09 Probe switch ................... 650 
PM 2122/01 50Q Coaxial Switch ........ 680 


Service & Support 


Three year product warranty. See page 470 
for further information on warranty terms and 
conditions. 

Note: The above configurations meet North American 
power requirements. For other power options, see 
page 491. 
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PM 3264 


PHILIPS 
PIM BABA © main ene 


PM 3264 


PM 3264 100 MHz Fo F-Ch nnel Oscilloscope 
Fifth channel trigger iew 


The PM 3264 offers a unique solution to many 
timing problems in digital electronics. Simulta- 
neous display of 4 or 5 input signals provides a 
quick and convenient method for realtime analy- 
sis of digital signals both at component and 
system level. 

A versatile deflection system provides many 
user-benefits. For example, any combination of 
up to five input signals and two different modes 
can be selected by push-buttons. The sensitivity 
of the channels includes 2 mV/div up to 400V per 
screen, using the standard 1:10 attenuator 
probes. 

A flexible triggering system allows the main 
and delayed time bases to be triggered inde- 
pendently by any of the four input channels. 
Also, an external trigger and composite trigger 
are provided. 

The alternate time base facility permits a quick 
reference for magnified displays with respect to 
the original waveform. The multiple trace display 
demands a CRT with very high light output. 


Philips has designed a special tube with 17 kV 
pda which provides a more-than-adequate 
sharp, bright, spot. 

With all the foregoing facilities, the PM 3264 
remains a typically compact, portable, oscillo- 
scope which is also extremely simple to use. The 
various facilities are summarized as follows: 


* Four channels to show signal relationships in 
time 

* Multi-source triggering to add display flexibility 

* Trigger-view to relate triggering directly to the 
four-channel display 

* Other features like differential displays and 
composite triggering to extend performance 

* Two time bases to allow signal detail to be 
packed out from the data stream 

* Alternative time base mode to allow signal 
details to be directly related to data stream 


Moreover, facilities can be permutated, with 
virtually no limitation. For example, main and 
delayed time bases can be independently trig- 
gered from any of the four channels. Or the 


alternate time base mode can be employed with 
a differential display and the original four chan- 
nels to give a 12-trace display. 


Trigger View 


PM 3264 features the ultimate in multi-sourced 
triggering, with independent selection of main 
and delayed time bases from any of the four 
channels plus composite, line and external trig- 
gering on the main time base. It is therefore 
essential that the relationship between the vari- 
ous displays and the triggering signal is always 
clear and this is provided by the trigger view 
facility. At the touch of a button the actual trigger 
signal is displayed as a “fifth” channel, so that 
there can be no possibility of display ambiguity. 


Alternate Time Base Mode 


This mode is obtained simply by pushing both 
the main and delayed time base controls to- 
gether. It enables the delayed time base signal 
details to be displayed at the same time as the 
intensified main time base signals. In this way 
signal details can be directly related to the data 
stream. 


X-Y Displays 

X-Y displays are further evidence of the ad- 
vanced display capability of the PM 3264. The 
independent triggering facilities allow any one of 
four channels to be displayed against an X-input 
signal or against any of the four vertical input. 


Composite Triggering 


Single-channel triggering shows the exact re- 
lationship between the displayed signals. Com- 
posite triggering, however, allows signals that 
are not related in time or phase to be displayed 
and compared. This facility can be used in a 
variety of ways, for example rise times or wave- 
form aberrations can be compared and meas- 
ured regardless of the time span between sig- 
nals or the frequency relationship. 


Logic Triggering Too 

The PM 3264 is the ideal compliment to a logic 
analyzer since it shows realtime relationships 
and signal details, such as glitches, in their 
actual analog waveform. 


Very Easy Operation 


PM 3264 is a highly sophisticated instrument 
but the front panel could not possibly be simpler 
or more logical. Channel selection is made, for 
example, directly above the relevant channel 
controls. Trigger selection for main and delayed 
time bases is also logically grouped. This simpli- 
fies and speeds up measurements and allows 
the oscilloscope to be used for virtually all appli- 
cations and production testing. 

In addition the PM 32664 is light, easy to trans- 
port and hence ideal for field work, a facility that 
can be extended via the optional battery pack. 


aa nnn nnn nn ee ee eee 
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Specifications 


Technical Specifications 


CRT 


Type: Philips rectangular domed mesh-type tube 
with 17 kV acceleration potential and metal- 
backed phosphor 

Screen Type: P31 (GH phosphor standard) 
Useful Screen Area: 8 x 10 div. of full centime- 
ters 

Graticule: Internal graticule with centimeter 
divisions and 2 mm subdivisions along the cen- 
tral axes. 10% and 90% lines are indicated. 
Illumination continuously variable. 


Vertical or Y-Axis, Channels A thru D 


Response 

DC: 0 Hz...100 MHz (35 MHz at 2 mV) 

AC: 7 Hz...100 MHz 

Rise Time: 3.5 ns 

Deflection Coefficients: 2 mV...5V/div. in steps 
in 1-2-5 sequence. Uncalibrated continuous 
control between steps 1: >2.5 

Display Modes: Channel A, B, C or D; A+B, C 
+ D; Trigger view; Any combination of these 
channels. 

Multiple display chopped at 1 MHz or alternate. 
Any channel may be inverted except Trigger 
view. 

CMMR: >100:1 up to 2 MHz; >20:1 at 50 MHz 
Input Impedance: 1 MQ +2% in parallel with 15 
pF approx. RC time, AC coupled: 22 ms 
Maximum Input Voltage: 400V,,,, + AC,,, der- 
ating above 500 kHz 

Maximum Deflection: Undistorted deflection of 
24 div. up to 35 MHz Shift range 16 div. 

Signal Delay: 15 ns visible delay 


Trigger View 

Display: External or internal trigger signal 
Deflection Coefficient External: 100 mV/div 
Trigger Point: Screen center +0.3 div. 

Time Delay Between Vertical Input and Exter- 
nal Input: 3 ns 


Horizontal or X-Axis 


Horizontal deflection can be obtained from either 
the main time base or the delayed time base or 
a combination of the two, or from the signal 
source selected for X-deflection. 

In this case X-Y diagrams can be displayed 
using A, B, C, or D the Ext connector or the Line 
as a signal source. 


Horizontal Display Modes: 

® Main time base 

* Main time base intensified by delayed time 
base 

* Delayed time base 

* Main time base and delayed time base simul- 
taneously displayed (alternate) 

* X-Y operation with X-deflection by A, B, C, D 
line or Ext source 
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Horizontal Amplifier 


Response: DC...2 MHz (-3 dB) 

Deflection Coefficient: 50 mV/div. using EXT 
connector. Uncalibrated continuous control 1: 
>3. When A, B, C, or D are used, sensitivity is 2 
mV...5V/div. 

Measuring Accuracy: +3% 

Phase Error: 3° at 100 kHz 


Main Time Base Modes 


° Auto 
* Triggered (RC time 100 ms) 
® Single shot 


Time Coefficient: 1s...50 ns/div. in 23 cali- 
brated steps, in 1-2-5 sequence. Uncalibrated 
continuous control between steps (with UNCAL 
warning lamp should delayed time base be set 
out of calibration). x 10 magnifier extends max. 
sweep rate to 5 ns/div. 


Accuracy: +2% (+20T...+30°C); +3% (+5... 


+40); Additional error for magnifier H% 
Variable Hold-Off: Sweep hold-off time can be 
increased by a factor of 10 


Delayed Time Base 


Modes: Delayed time base starts, either imme- 
diately after the delay time or, upon arrival of the 
first trigger pulse after the delay time. 

Time Coefficients: 0.5s...50 ns/div. in 22 cali- 
brated steps, 1-2-5 sequence. Uncalibrated 
continuous control between steps, (with UNCAL 
warning lamp should main time base be set out 
of calibration). x 10 magnifier extends max. sweep 
rate to 5 ns/div. 

Accuracy: +2% (+20T...+30°C); +3% 45°... 
+40); Additional error for magnifier +1% 
Calibrated Sweep Delay: Continuous calibrated 
control between 0 and 10 x main time base 
setting 

Incremental Delay Time Accuracy: 0.2% 
typical 

Delay Time Jitter: Better than 1:30 000 


Main Time Base Triggering 


Trigger Source: Internal A, B, C, D Composite, 
line External 

Slope: + or - 

Level Range: Internal: 24 div. 

External: +1.2V to -1.2V 


Trigger Sensitivity 


a 
Int 0.5 div j 1.5 div 
Ext 50 mV 150 mV 
Trigger Coupling _ 
DC: DC...full bandwidth 
AC: 100 Hz...full bandwidth 
Ext. Trigger Input Impedance: 1 MQ +2% in 
parallel with 15 pF approx. 
Maximum Allowable Input Voltage: 400V,,, + 


AC. 
Trigger Jitter: Better than 0.5 ns 


PM 3264 


Delayed Time Base Triggering 


Trigger Source: Internal: A, B, C, or D; For 
Slope, Level range and Sensitivity see Main 
Time Base Triggering 


Calibration 


Calibrated Voltage: 3V,. +1% square wave 
Calibrated Current: 6 mA,, +2% square wave 


Z-Modulation 


Input: DC-coupled, TTL compatible, “HIGH” level 
blanks the display 

Input Impedance: 10 kQ 

Maximum Input Voltage: 50V 

Response Time: 35 ns 


Power 


Line Voltages and Frequencies 

AC: 100...127V and 220...240V, 46...440 Hz 
DC: 250...350V 

Power Consumption: 50W at nominal line volt- 
age 

Dimensions: 316 mm W x 154 mm H x 460 mm 
L (12.4 in W x 6.1 in H x 18 in L) 

Weight: 11 kg (24 Ib) 


Environmental Capabilities 


Ambient Temperatures 

Rated Range of Use: +5°C to +40°C 
Limits for Operation: -10°C to +55°C 
Storage and Transport: -55°C to +75°C 


Altitude 

Operating: to 5000m (15 000 ft) 
Non-Operating: to 15 000m (45 000 ft) 
Humidity: 21 days cyclic damp heat 25°C...40°C 
R.H. 95% 

Shock: 30g: half sinewave shock of 11 ms 
duration: 2 shocks per direction for a total of 12 
shocks 

Vibration: Vibrations in three directions with a 
maximum of 15 min per direction; 5...55 Hz and 
amplitude of 0.7 mmp-p and 4g max. accelera- 
tion. Unit mounted on vibration table without 
shock absorbing material. 

Recovery Time: Operates within 30 minutes 
coming from -10°C soak, going into 60% relative 
humidity at +20°C room conditions 
Electromagnetic Interference: Meets VDE 
0871 and VDE 0875 (Grenzwertklasse B) 
Safety: Safety class | according to IEC 348 


Included With instrument: Front cover with 
storage space, operating and service manual, 
BNC-banana adapter, contrast filter, 4 x10:1 at- 
tenuator probes, collapsible viewing hood and 
cal terninal - BNC adapter. 
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. . PM 8926/501 10:1 Probe, PM 8960/03 Rackmount Adapter ........... $250 
Ordering Information cable length 4 ft (1.2m) ...... ee eeeeeee $50 PM 8976 Camera Adapter for 


PM 8926/20 10:1 Passive Probe, cable Stationary USE. ,:....cisccccccoseursccsecceseeeeeess 100 
length. 8 ft (2051) 2.3. .0scstena. sont ones 70 PM 8991/04 Oscilloscope Cart............... 450 
Model January 1989 prices aq g931/00 20 mQ, 100:1 Passive PM 8992/66 Accessory Pouch .............- 45 
PM 3264Q 100 MHz 4-Channel Probe tees nannon cet eat aee curtain 125 PM 9051 BNC to 4 mm Banana Adapter 9 
Oscilloscope with trigger view ............ $4600 Active Probes PM 9366 Collapsible Viewing Hood ....... 20 
. PM 8940/09Q High Voltage Isolation PM 9381 Oscilloscope Camera.............. 650 
Accessories (Also see page 53) Ariiplifion: eect. (ee | eee et 850 : 
Passio Probes PM 8943Q 650 MHz FET Probe ............ 850 Service and Support 
PM 8922/501 1:1 or 10:1 Probe, PM 9355/09Q AC Current Probe ........... 1000 One-year product warranty. See page 470 
cable length 4 ft (1.2m) ......... eee 50 Other Accessories for further information on warranty terms and 
PM 8924/00 1:1 Probe, cable length PM 8901Q Rechargeable Battery Pack. 1275 conditions. 
5 PASI) Pee re sou cde nce reas etuecten aaa 60 PM 8910 Anti-Glare Filter ........000. 35 Note: The ab figtirati t North Ameri 
PM 8926 10:1 Passive Probe, cable PM 8917/003 Video Sync Separator aaMei retGHESY For other ‘pow? CENeRet SS 
length) S'ft'CESmiyie ee ccoe ee ees.: 70 and Line Selector ar eon nemteeenee 550 page 491. 
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PHILIPS 


PHIRIES 


PM 3266 


PM 3266 100 MHz Transfer Storage Oscilloscope 


The PM 3266 will capture repetitive or single 
high-speed events and store them for viewing, 
for up to 1 hour. Storage time is continuously 
variable from 15 seconds minimum. The two 
different storage modes include a fast mode 
utilizing a writing speed of 1000 div/us, and a 
write mode with a 0.25 div/us writing speed. A 
max. write position is included in the write mode 
circuit to provide a 2.5 div/us writing speed. 

A variable control allows optimum setting of the 
contrast between the oscillogram and screen 
background when operating in the fast mode. 

In fast mode for repetitive signals, an auto 
erase facility refreshes the signal being observed 
allowing variable viewing times between 3 and 8 
seconds. 

Typical applications include observation, us- 
ing the single shot mode of, e.g., various phe- 
nomena in discharge tubes, relays, etc. Also in 


digital systems the PM 3266 will capture glitches 
which occur randomly as interference signals. 

Measurement accuracy has been increased to 
a high order by the extremely sensitive storage 
system combined with full screen display. More- 
over operation of the various facilities has been 
made very easy. Controls are reduced to one 
variable control pluus a single push-button for 
each function (i.e. four push- buttons only). 

Other facilities include alternate time base 
display plus composite triggering capability to 
allow the display of non time-related signals; the 
wide band trigger circuit operates well beyond 
the 100 MHz vertical bandwidth. 

The trigger view system can also be used as a 
third display channel and vertical sensitivity 
ranges from 2 mV (up to 35 MHz) through 5 mV 
to 5V (at 100 MHz). 


PM 3266 


Specifications 


Technical Specifications 
CRT 


Type: Philips high speed image transfer sto- 
rage tube with scan magnification in vertical 
direction. Rectangular tube face, post acceler- 
ator and metal-backed phosphor 

Screen: P31 (GH) phosphor 

Acc. Voltage: 10 kV 

Useful Screen Area: 8 x 10 div, each div equals 
0.9 cm 

Graticule: Internal with subdivisions along central 
axes. 10% and 90% lines are indicated 


Writing Speed 

Fast: 1000 div/us 

Max. Write: 2.5 div/us 

Write: 0.25 div/us (measured after erasure) 
Lower writing speeds at higher contrast level can 
be adjusted 

Storage Time: Up to 1 hour, in store mode 
depending on intensity setting. At max. intensity: 
Fast: 15s 

Max. Write: 15s 

Write: 60s 

Auto Erase: In fast mode. View time continu- 
ously variable between 3 and 8s 

Persistence: In Write mode, continuously vari- 
able between 0.3 and 60s 

Erasure Time: 1.3s in Write mode; 1.6s in Fast 
mode 


Vertical or Y-Axis 


Response 

DC: 0 Hz...100 MHz (35 MHz at 2 mV) 

AC: 7 Hz...100 MHz 

Rise Time: 3.5 ns 

Deflection Coefficients: 2 mV...5V/div. in steps 
in 1-2-5 sequence. Uncalibrated continuous 
control between steps 1:>2.5 

Accuracy: + 3% 

Display Modes: 

Channel A only 

Channel B only 

Alternate 

Chopped at approx. 1 MHz 

Channels A and B added 

Trigger view 

Trigger view with channels A and B alternate 
Trigger view with channels A and B chopped 
Channels A and B can be inverted 

CMMR: >100:1 up to 2 MHz; >20:1 at 50 MHz 
Input Impedance: 1 MQ +2% in parallel with 
15 pF approx. RC time, AC coupled: 22 ms 
Maximum Input Voltage: 400V DC-AC, der- 
ating above 500 kHz 

Maximum Deflection: Undistorted deflection of 
24 div up to 35 MHz. Shift range 16 div 

Signal Delay: 15 ns visible delay 


Trigger View 


Display: External or internal trigger signal 
External: 100 mV/div 
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External + 10: 1V/div 

Trigger Point: Screen center + 0.3 div 
Time Delay Between Vertical Input and 
External Input: 3 ns 


Horizontal or X-Axis 


Horizontal deflection can be obtained from either 
the main time base or the delayed time base or 
a combination of the two, or from the signal 
source selected for X-deflection. In this case X- 
Y diagrams can be displayed using Y,, Y,, the 
Ext connector or the Line as a signal source. 
Horizontal Display Modes: 

Main time base 

~ Main time base intensified by delayed time base 
Delayed time base 

Main time base and delayed time base simul- 
taneously displayed (alternate) 

X-Y of X-Y/Y operation with X-deflection by Y.,, 
Y,, Line or Ext source 


Horizontal Amplifier 


Response: DC22 MHz (-3 dB) 

Deflection Coefficient: 50 mV/div using Ext 
connector and 500 mV/div in Ext 10 switch 
position. Uncalibrated continuous control 1:>3. 
When Y,, or Y,, are used, sensitivities are 

2 mV...5V/div 

Measuring Accuracy: + 3% (Ext. X-input) 
Phase Error: 3° at 100 kHz 


Main Time Base 


Modes: 

Auto, RC time 100 ms 

Triggered 

Single shot 

Time Coefficients: 1s...50 ns/div in 23 cali- 
brated steps, in 1-2-5 sequence. Uncalibrated 
continuous control between steps, (with UNCAL 
warning lamp should main time base be set out 
of calibration). x 10 magnifier extends max. 
sweep rate to 5 ns/div 

Accuracy: + 2% (+20°C...+30°C); + 3% (+ 
5°C...+40°C); Additional error for magnifier + 1% 
Variable Hold-Off: Sweep hold-off time can be 
increased by a factor of 10 


Delayed Time Base 


Modes: Delayed time base starts, either imme- 
diately after the delay time or, upon arrival of the 
first trigger pulse after the delay time 

Time Coefficients: 0.5s...50 ns/div in 22- cali- 
brated steps, 1-2-5 sequence. Uncalibrated 
continuous control between steps (with UNCAL 
warning lamp should delayed time base be set 
out of calibration). x 10 magnifier extends max. 
sweep rate to 5 ns/div 

Accuracy: + 2% (+20°C...+30°C); + 3% 
(+5°C...+40°C); Additional error for magnifier + 
1% 

Calibrated Sweep Delay: Continuous calibrated 
control between 0 and 10 x main time base 
setting 

Incremental Delay Time Accuracy: 0.2 %typi- 
cal 

Delay Time Jitter: Better than 1:30 000 


Main Time Base Triggering 

Trigger Source: Internal Y,, Y,, Composite, 
Line External, External + 10 

Slope: + or - 


Level Range 


Internal: 24 div 
External: +1.2V to -1.2V 
External + 10: +12V to -12V 


Trigger Sensitivity 


ee 


Trigger Coupling 


DC: DC...full bandwidth 

HF: 30 kHz...full bandwidth 

LF: Internal 0...30 kHz; External 7 Hz...30 kHz 
Ext. Trigger Input Impedance: 1 MQ + 2% in 
parallel with 15 pF approx. 

Maximum Allowable Input: 400V DC-AC, 
Trigger Jitter: Better than 0.5 ns 


Delayed Time Base Triggering 


Trigger Source: Internal: Y, or Y,; External; 
Other characteristics are identical to Main Time 
Base Triggering 


Calibration 


Calibrated Voltage: 3V op t 1% Square wave 
Calibrated Current: 6 mA,., + 2% square wave 


Z-Modulation 


Input: DC-coupled, TTL compatible, “HIGH” level 
blanks the display 

Input Impedance: 10kQ 

Maximum Input Voltage: 50V 

Response Time: 35 ns 


Power 


Line Voltages and Frequencies 

AC: 100...127V and 200...240V, 46...440 HHz 
DC: 250...350V 

Power Consumption: 50W at nominal line volt- 
age 

Dimensions and Weight: 316 mm W x 154 mm 
H x 460 mm L (12.4 in W x 6.1 in H x 18 in L) 
10.9 kg (23.9 Ib) 


Environmental Capabilities 


Ambient Temperatures 

Rated Range of Use: +5°C to +40°C 

Limits For Operation: -10°C to +55°C 
Storage and Transport: -55°C to +75°C 
Altitude: Operating: to 5000m (15 000 ft); 
Non-operating: to 15 000m (45 000 ft) 
Humidity: 21 days cyclicdamp heat 25°C...40°C 
R.H. 95% 

Shock: Operating: 30g, half sine, 11 ms dura- 
tion, 2 shocks per axis per direction for a total of 
12 shocks 

Vibration: Vibrations in three directions with a 
maximum of 15 min per direction; 5...55 Hz and 


amplitude of 0.7 mm, and 4g max. acceleration. 
Unit mounted on vibration table without shock 
absorbing material 

Recovery Time: Operates within 30 min coming 
from -10°C soak, going into 60% relative humid- 
ity at +20°C 

Electromagnetic Interference: Meets VDE 
0871 and VDE 0875 (Grenzwertklasse B) 
Safety: Safety class 1 according to IEC 348 
Included: Front cover with storage space; oper- 
ating and service manual; BNC-banana adapter; 
contrast filter; 2 x 10:1 attenuator probe PM 
8928/00; collapsible viewing hood; cal terminal- 
BNC adapter 


Included with instrument: 2 passive 10:1 
probes, Blue CRT contrast filter, Front cover with 
accessory storage compartment, Operating and 
Service Manual, Collapsible viewing hood, BNC- 
banana adapter; cal terminal-BNC adapter. 


Ordering Information 


Model January 1989 prices 
PM 3266Q 100 MHz Oscilloscope.......... $7700 


Accessories (See page 53) 


Passive Probes 
PM 8922/501 1:1 Probe, 


cable length 4 ft (1.2m) -..o.c. io scccesceces 50 
PM 8924/00 1:1 Probe, cable 

length 5 ft\(45m) <2.) eee 60 
PM 8926 10:1 Probe, cable 

length’ 5 ft (1.5m) i). co... ee 70 
PM 8926/20 10:1 Probe, cable 

length 8 ft:(2.5m) |...:cic.c Sane 70 
PM 8926/501 10:1 Probe, 

cable length 4 ft (1.2m) &..:..2ceaee 50 
PM 8931/00 20 MQ, 100:1 Probe .......... 125 
Active Probes 
PM 8940/09Q High voltage Isolation 

Amplifier ...c0..0..scclace teen 850 
PM 8943Q 650 MHz FET Probe ............ 850 
PM 9355/09Q AC Current Probe ........... 1000 
Other Accessories 
PM 8901Q Rechargeable Battery Pack. 1275 
PM 8917/003 Video Sync Separator 

and) Line. Selector -22. 00.3, ..s02.u.5 eens 550 
PM 8960/03 Rackmount Adapter ........... 250 
PM 8976 Camera adapter for 

SIAMONALY, USC... scnussziteiaes ga hccya eee 100 
PM 8991/04 Oscilloscope Caart............... 450 
PM 8992/66 Accessory Pouch ............... 45 
PM 9051 BNC to 4 mm Banana Adapter . 9 
PM 9366 Collapsible Viewing Hood ....... 20 
PM 9381 Oscilloscope Camera.............. 650 


Service & Support 


One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 

The above configurations meet North American 
power requirements. For other power options, see 
page 4917. 
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PM 3219 


PM 3219 SO MH. 


MEMORY OFF 


The PM 3219 has been designed to provide 
comprehensive, cost-effective storage of single- 
shot transients, low-frequency phenomena and 
other signals. It combines sophisticated facilities 
such as a ‘babysit’ mode and auto erase with an 
excellent 50 MHz specification. The unique stor- 
age facilities provide a wealth of capture and 
display possibilities. 


Variable Persistence and Storage 


The PM 3219 combines the dual advantages of 
variable persistence and variable storage. This 
allows, for example, low frequency signals to be 
displayed without flicker and also gives clear 
displays of fast pulses with low repetition rates. 

Its use effectively adds a ‘tail’ to a slow-moving 
signal and thereby gives a continuous, flicker- 
free display. The persistence control allows the 
timing of this tail to be adjusted between 0.5s and 
0.5 min. Storage time is also adjustable: signals 
can be retained and viewed for one minute at 
maximum brightness or for one hour at minimum 
brightness. 

When the instrument's variable persistence 
and storage facilities are not employed, the 


PHILIPS 


PM 3219 


PM 3219 can be used for a wide range of analog 
and digital measurement applications. 


The ‘Babysit’ Mode 


In this mode the instrument can capture either 
positive or negative going transient signals and 
store the results within a 24 hour monitoring 
period, without operator attendance. It is there- 
fore possible to display and analyze transient 
events that have occcurred overnight, during the 
following morning. 


Auto Erase Facility 


Repetitive, low-frequency events are difficult 
to display. Setting the viewing time to coincide 
with the repetition time enables events to be 
captured and displayed one after another. Such 
a setting results in a virtually continuous signal of 
the events, but any change is seen immediately 
and if necessary that particular signal can be 
captured for a longer analysis simply by pushing 
the ‘read’ button before the next erase action 
occurs. 


Specifications 


Technical Specifications 


CRT 


Type: Philips rectangular mesh type post deflec- 
tion accelerator tube with 8.5 kV accelerating 
voltage, half-tone storage 

Screen: P31 phosphor, metal-backed 

Useful Screen Area: 8 x 10 divisions of 

0.9 cm 

Graticule: Internal graticule 


Persistence 


Normal: Natural persistence of P31 phosphor 
Variable: Continuously variable from <0.5s 
to 21 min 


Storage Time 


In ‘Write’ Mode: >1 min 
In ‘Read’ Mode: 21h 
In ‘Auto Store’ Mode: 24h 


Writing Speed 
Normal: 20.2 div/uS 
Max. Write: >2 div/uS 


Erase 


Push-button Operated: Erasure time ~ 1.3s 
Automatic: View time can be set between 1s 
and 10s. Scope automatically switches to single 
sweep operation 

Auto Store: Scope is automatically switched to 
single sweep operation and stores a single shot 


Vertical or Y-Axis 


Frequency Response 

DC: 0 Hz...50 MHz (-3 dB) 

AC: 2 Hz...50 MHz (-3 dB) 

Rise Time: 7 ns 

Deflection Coefficients: 2 mV/div. 1-2-5 
sequence. Uncalibrated, continuous control 
between sere N25 

Accuracy: + 3% (auto store + 5%) 

Display Modes: Channel A, channel B, alter- 
nate, chopped at approx. 500 kHz, added. 
Channel B can be inverted 

Input Impedance: 1 MQ2//20 pF 

Maximum Input Voltage: 400V (DC + AC pk) 
Maximum Deflection: Undistorted deflection of 
24 div; Shift range 16 div 

Signal Delay: Viewing of leading edge possible 
CMRR-Factor: 100:1 at 1 MHz (A-B mode with 
8 div common mode signal) 


Horizontal or X-Axis 


Horizontal deflection can be obtained from the 
main time base, the delayed time base, a combi- 
nation of both, or from an external source. In this 
case X-Y diagrams can be displayed using Y,, 
Y,, the EXT connector or the mains as signal 
source for horizontal deflection. 

Display Modes: X-Y of X-Y/Y operation with X- 
deflection by Y,, Y,, External or Line 
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X-Input 

Deflection Coefficients: 200 mV/div using EXT 
connector; 2V/div using EXT + 10 connector; 
Vertical attenuator coefficients apply when Y,, or 
Y, is used for X-deflection 

Measuring Accuracy: + 10% 

Frequency Response: DC...1 MHz (-3 dB) 
Phase Error: 3° at 100 kHz 


Main Time Base 


Mode: Automatic, triggered or single shot 
Time Coefficients: 0.5s/div...100 ns/div in 
1-2- 5 sequence. Uncalibrated, continuous 
control between steps 1:>2.5; x 10 magnifier 
extends max. sweep rate to 10 ns/div 
Accuracy: + 3% 

Additional error for magnifier + 2% 


Delayed Time Base 


The delayed time base either starts immediately 
after the delay time, or is triggerable after delay 
time by the selected delayed time base trigger 
source 

Time Coefficient: 1 ms/div...100 ns/div in 1-2-5 
sequence. Uncalibrated continuous control be- 
tween steps 1:>2.5 

Accuracy: + 3% 

Sweep Delay: Variable in steps with main time 
base. Continuously variable with 10-turn poten- 
tiometer between 0.1x and 9.9x the time coeffi- 
cient of the main time base 

Incremental Delay Time Accuracy: 0.5% 
Delay Time Jitter: 1:>20 000 


Main Time Base Triggering 

Trigger Source: Internal Y,, Y,, Composite, 
Line External; External + 10 

Slope: + or - (full bandwidth) dual; 0...10 MHz 


Trigger Modes 


Auto: 20 Hz...50 MHz 
DC: 0 Hz...50 MHz 
AC: 5 Hz...50 MHz 


Trigger Sensitivity 


Internal: 1 div at 50 MHz 
External: 200 mV at 50 MHz 
External + 10: 2V at 50 MHz 


Level Range 


Internal: >16 div 

External: >3.2V 

External + 10: >32V 

Automatically adjusted between limits of signal 
amplitude in position Auto 


Variable Hold-Off: Continuously variable trig- 
ger hold-off 

External Trigger Input Impedance: 

1 MQ//20 pF 


Delayed Time Base Triggering 


Trigger Source 

Internal: Y,, Y,, Composite: Int. 2 div at 50 MHz; 
Ext. 400 mV at 50 MHz 

Trigger Sensivity: 2 div at 50 MHz; Other trig- 
ger specifications of the delayed time base are 
identical to that of the main time base 


Calibration 


Voltage: 1.2V,, + 1% square wave 
Frequency: 2 kHz 


Power Requirements 


Line Voltages and Frequencies: 110, 220 and 
240VAC + 10%, 50...400Hz + 10% 

DC Power Source: 21...30VDC, floating input, 
1.5A max. 

Power Consumption: 40W when powered from 
nominal line voltage 

Z-Modulation: TTL compatible; “O” blanks the 
display 

Dimensions: 335 mm W x 137 mm H x 470 mm 
L (13.2 in W x 5.4 in H x 18.5 in L) 

Weight: 10 kg (22 lb) 


Environmental Capabilities 


Ambient Temperatures 

Rated Range of Use: +5°C...+40°C 

Limits for Operation: -10°C...+55°C 

Storage and Transport: -40°C...+70°C 
Altitude: Operating to 5000m (15 000 ft); 
Non-operating: to 15 000m (45 000 ft) 
Humidity: 21 days cyclic damp heat 25°C...40°C, 
RH 95% 

Shock: 30g: half sinewave shock of 11 ms 
duration; 3 shocks per direction for a total of 18 
shocks 

Vibration: Vibrations in three directions with a 
maximum of 20 min per direction; 10 min with a 
frequency of 5...25 Hz and amplitude of 
1.016 mm,,; 10 min with a frequency of 25... 
55 Hz and an amplitude of 0.5 mm.,,. 

Maximum acceleration 3g. Unit mounted on 
vibration table without shock-absorbing material 
Recovery Time: Operates within 30 min, com- 
ing from -10°C soak, going into room conditions 
of 60% RH at 20°C 

Included with instrument: Front cover; 2 x 
BNC — 4 mm banana adapter; 2 x 10:1 passive 
probes PM 8926/001, 4 mm banana adapter, 
Operating manual 


Ordering Information 


Model January 1989 prices 
PM 3219U 50 MHz variable persistence 


Analog Storage Oscilloscope ............. $5250 


Accessories (See page 53) 


Passive Probes 
PM 8922/501 1:1 or 10:1 Probe, cable 


length ’4 ft (1.2 m)..fc eee 50 
PM 8924/00 1:1 Probe, cable 

length:5 ft.(1-5m) noe eee 60 
PM 8926 10:1 Passive Probe, 

cable length 5 ft (1.5m) ...........0:se0000ee 70 
PM 8926/20 10:1 Passive Probe, 

cable length 8 ft. (2.5m) \.......220ne 70 
PM 8926/501 10:1 Probe, cable 

length 4 ft (1.2m)........ fiisisecaeee 50 


PM 8931/00 20 MQ, 100:1 
Passive: Probe:.58 ee 
Active Probes 
PM 8940/09Q High voltage Isolation 
Amoplifieric3..cc\ cscs eee 850 


PM 8943Q 650 MHz FET Probe ............ 850 
PM 9355/09Q AC Current Probe ........... 1000 
Other Accessories 
PM 8901Q Rechargeable BatteryPack .. 1275 
PM 8905 12 Vdc Power Converter......... 250 
PM 8917/003 Video Sync Separator 

and Line Selector :.0.3.:.....caemeeeeee 550 
PM 8965/03 Rackmount Adapter ........... 175 
PM 8972 Camera adapter for 

Stationary: USC. <..<1../:45.:\...ccn eee 85 
PM 8991/04 Oscilloscope Cart............... 450 
PM 8992/15 Accessory Pouch ............... 45 
PM 9051 BNC to 4mm Banana Adapter . 9 
PM 9366 Collapsible Viewing Hood ....... 20 
PM 9381 Oscilloscope Camera.............. 650 


Service & Support 


One-year product warranty. See page 470 
for more information on warranty terms and con- 
ditions. 

Note:The above configurations meet North American 
power requirements. For other power options, see 
page 491. 
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Digital Storage Oscilloscopes 


Digitizing - A block diagram 

The functional block diagram of a digitizing 
oscilloscope shows many differences with the 
analog instrument. The block diagram of an analog 
scope is basically very simple: Input circuitry, 


GND AC/DC 


she 


VAR 


eae 


Peter A 
TRIGGER B 


GND AC/DC 4 INV V_ mV VAR 


ii saat 


In a digital storage oscilloscope, or DSO, the 
input circuitry plays essentially the same signal 
conditioning role as in an analog scope, and is 
often constructed similarly. Because of the dif- 
ferent triggering behavior of a DSO, a delay line 
is not required. 

Digital Storage Oscilloscopes have a normal 
analog oscilloscope-type front end with attenu- 
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attenuators, preamplifiers, channel switch, de- 
lay line,and output amplifier for vertical deflec- 
tion, trigger selection trigger circuits, time-base(s) 
and horizontal output amplifier. (Plus, of course, 
the power supply and CRT.) 


TRIG ALT 
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VERTICAL 
DISPLAY 


ators and preamplifiers, followed by an Analog 
to Digital Convertor process. Digitized values 
representing amplitude data as sequential, mo- 
mentary values of a signal are then stored in 
RAM. Memory contents are then displayed us- 
ing a Digital to Analog Convertor, and displayed 
on a scope-type CRT, or using a flat Electro 
Luminescent display. 
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What Are the Advantages of Using 
a Digital Storage Scope Over Using 
an Analog Storage Scope? 


* With a Digital Storage Scope there is no risk of 
burning a storage layer inside the CRT since 
there is none. 

*All displays of single events and repetitive 
signals are at the same brightness, regardless 
of sweep speed, and signal duty-cycle. Conse- 
quently, there is no need for continuous read- 
justment of focus, or astigmatism controls. 
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* Cursors can be moved freely over any wave- 
form on the display, whether stored in memory 
as a single event, or as a repetitive signal. 

* With a Digital Storage Scope, display parame- 
ters can be changed after a signal has been 
captured. 

* Signals can be made available for data-proc- 
essing, or the production of hard copies, using 
recorders, or plotters. 

* Timing measurements are clock-based, and 
are more accurate. 


* Amplitude measurements can be more accu- 
rate as well, because of the limited influence of 
linear circuitry. 

* Storage times are virtually unlimited. With non- 
volatile memories, multiple waveforms can be 
stored for a period of many months after switch- 
ing-off the instrument. 

* Because of the long storage time capabilities, 
Digital Storage Oscilloscopes can wait for an 
unlimited time period for a signal to occur, 
without the screen “washing out”. This trans- 
lates to unlimited “babysitting”. 


What Performance criteria are 

important to the user? 

® Sampling speed, determining the time resolu- 
tion with which single events can be recorded 
and stored. Sampling speed is expressed in 

Megasamples/sec. (To avoid confusion with 

the instrument’s bandwidth, it's best not to 

refer to MHz when talking about the sampling 
speed.) 
* Bandwidth, and maximum stored frequency 

(MHz) 

* Vertical resolution, expressed in bits, affecting 
an important aspect of achievable accuracy. 
* Number of datapoints per record, per channel. 
*Number of memories, available for signal 

comparisons and reference. 
° Measuring capabilities. 

° I/O capabilities. 

Most Philips digital storage oscilloscopes 
employ a fast analog shift register (Charge 
Coupled Device or CCD) for fast and accurate 
signal capture. Once a signal is captured, the 
contents of the CCD are digitized and stored in 
memory. This mechanism ensures high effective 
vertical resolution at high clock speeds, even 
when capturing fast slew rate signals. Philips 
was the first to introduce the CCD technology to 
digitizing oscilloscopes. Based on the CCD 
conception in Philips’ Physics labs in Waalre, the 
Netherlands (first published in 1966) and on 
Philips’ extensive and world leading linear IC 
technology, a CCD, (also nicknamed “bucket- 
brigade”), and in particular the Profiled Peristal- 
tic Charge Coupled Device (P?CCD) proves to 
be a powerful, fast and efficient technique in the 
process of waveform digitizing. Rather than at- 
tempting to digitize high frequency waveforms or 
signals with fast transients with parallel digital 
conversion techniques, the P?CCD provides a 
fast sampling, analog shift register to sample 
signal waveforms with excellent time resolution. 
The Philips chips used in Philips DSO’s always 
incorporate two fast track-and-hold circuits, along 
with sample-and-holds and the CCD’s them- 
selves, as well as the output circuitry. They offer 
real time resolutions of up to 4 ns between data 
points, simultaneously on both channels, for the 
capture of single events. 

Sampling is continuous and the samples are 
stored in analog format until the moment of 
triggering, at which point the input signal to the 
chip is slowed down and the samples are read 
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out at the output of the chip in order to be 
digitized. An accurate sequential approximation 
A/D is used for this purpose. The overall result of 
such an arrangement is obtaining a high sam- 
pling speed while maintaining excellent vertical 
resolution, (even when digitizing fast slew rates), 
at low cost. For example, nowhere, at this 
moment, can you find a Digital Storage Oscillo- 
scope that offers 100 Megasamples/sec on both 
channels simultaneously, at 8 bits, for a lower 
price than that of the Philips PM 3350! 


Philips’ proprietary P?CCD's that allow high speed signal 
capture. 


What Are the Criteria in Selecting a 
Digital Storage Oscilloscope? 


Y-Resolution 


Since the description of a waveform and hence 
waveform fidelity is determined by the number of 
voltage levels available for storage, the specifi- 
cation of vertical bit-resolution is one of the key 
parameters and considerations in selecting and 
using a Digital Storage Oscilloscope. 

Amplitude inaccuracy in a digitizing oscillo- 
scope is the sum of the inaccuracies caused by 
linear circuits, plus the inaccuracy caused by 
the digitizing process. 

For example, for the Philips PM 3320A Digital 
Storage Oscilloscope, linear inaccuracy is speci- 
fied as 1% of reading. With its 10 bit vertical 
resolution, the PM 3320A’s A/D inaccuracy is 
0.1% of full scale. Consequently, for a full scale 
signal, the overall amplitude inaccuracy will be 1 
+0.1=1.1%. 

When details of signals are to be measured, 
which is often necessary, overall accuracy goes 
down. Examples are given to calculate the ef- 
fects of full-scale digitizing, as well as digitizing 
accuracy of an amplitude of 10% of full scale for 
different types of conversions: 

For a 10 bit conversion, as in the PM 3320A, 
accuracies are as follows: 

At full scale: Lin error + A/D error = Result 

1% + 100/1000 = 1.1% 

For a 10 bit convertor, at 10% of full scale 
amplitude: 1% + (100/1000) x 10 = 2% 

For an 8 bit conversion, as in most Philips DSO's 
and competitive models, accuracies are worse: 
At full scale: Lin error + A/D error = Result 

1% + 100/256 = 1.39% 
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For an 8 bit convertor, at 10% of full scale 
amplitude: 1% + (100/256) x 10 = 4.9% 

For a6 bit conversion, as in some models avail- 
able from other manufacturers, things get quite 
dramatic and much worse: 

At full scale: Lin error + A/D error = Result 

1% + 100/64 = 2.6% 

For a 6 bit convertor, at 10% of full scale ampli- 
tude : 1% + (100/64) x 10 = 17% !!! 


Significant signal distortion can result from signal 
digitizing with insufficient vertical resolution. 


Signal distortion is greatly reduced by increased vertical 
resolution. 


Offset Considerations 


Inherent accuracy as offered by high-resolu- 
tion Digital Storage Oscilloscopes such as the 
Philips PM 3320A, can be enhanced by input 
offset circuitry. 

By using the built-in offset of up to 1000x 
the attenuator range used, no valuable vertical 
resolution is wasted on the conversion of DC. 
This way, all 10 bits of vertical resolution in the 
PM 3320A are utilized for digitizing the AC 
components of a signal with great accuracy. 
AUTO-OFFSET helps the user quickly find and 
use the appropriate offset voltage, which is then 
displayed in the CRT. 


X-Resolution 


The ability to resolve the signal’s waveform in 
time, is determined by the speed of the A/D 
process. For single events, a good rule cf thumb 
is that the A/D sampling speed be at least 10 x 
the highest frequency component of the signal to 


be captured, to obtain 10 datapoints per period. 
In other words, the highest frequency to be cap- 
tured in a single shot mode is given by: Max 
sampling speed/10, for single shots. 

It must be kept in mind that with a Digital 
Storage Oscilloscope, accuracies are related to 
the utilization rate with respect to Full-Scale 
settings. The accuracy with which timing ele- 
ments of a signal can be determined, is directly 
related to the time resolution of the A/D process 
used, and the utilization of available datapoints 
by the operator. The higher the sampling rate, in 
other words, the higher the timebase speed 
used, the better the time resolution obtained. 


Comparison of signal reproduction accuracy resulting 
from different sample rates. Inthe right-hand illustration, 
a sample rate of 1/10 of the signal frequency is used. 


Different Sampling Techniques 


Many Digital Storage Oscilloscopes have a 
vertical bandwidth which is far greater than can 
be utilized by the sampling speed of the A/Dina 
single shot mode alone. To allow full utilization 
of the scope’s bandwidth, such scopes often 
offer a function which is called “Time-equivalent 
sampling”. One system of “Time equivalent 
sampling” is called “Sequential Sampling”. This 
function operates by taking one sample out of 
every successive period of a repetitive wave- 
form, and reconstructing the wave shape out of 
these samples. 

‘Another system operates on the “Random 
Sampling” principle, in which samples of the 
input signal are taken at random, with a precise 
time position measured and stored in memory, 
along with the waveform data for each point. The 
waveform is then reconstructed and displayed, 
with proper locations given to each point, de- 
pending on the time location measured at the 
moment of sampling. The benefit of the “Ran- 
dom Sampling” principle to the user is the ability 
to display pre-trigger signal information. 

With either time-equivalent sampling method it 
is possible to store and display all frequencies 
that the front-end is capable of. Equally impor- 
tant, it allows the use of very high equivalent 
timebase sweep speeds, even with signals hav- 
ing very low repetition rates. Because wave- 
forms are displayed from memory, the same uni- 
formly high display clarity characteristic of any 
Digital Storage Oscilloscope are maintained. 
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Digitizing Ultra-High Frequencies 

Many high frequency and high speed applica- 
tions do require very wide bandwidths. Often, 
such application can benefit from all advantages 
that Digitizing Oscilloscopes have to offer: 
Automatic measurements of signal parameters, 
manipulation and calculation of wave forms, 
mass storage, and automatic go- no-go deci- 
sions. 

One such instrument, the PM 3340, with a 
bandwidth of 2 GHz, is described in this catalog. 
Utilizing a sequential time-equivalent sampling 
technique, the PM 3340 offers a very high sensi- 
tivity of 1 mV/div at the rated 2 GHz bandwidth, 
and triggers to the full bandwidth as well. The 
PM 3340 offers full Digitizing Oscilloscope 
capabilities, including enveloping, save/stop on 
difference, histogram and FFT calculations, and 
EYE pattern and constellation diagrams for digi- 
tal communication link testing. 


Memories 


Digital Storage Oscilloscopes can have mul- 
tiple memories to allow reference waveforms to 
be stored. However, a primary selection crite- 
rion may be the length of each record that can 
be stored, especially in single shot applications. 
A long record with many datapoints allows the 
study of signal details after the single event has 
occured and been recorded. 

The PM 3308 and PM 3335 offer very long 
record lengths of up to 8k to facilitate this. In 
addition, the PM 3308 can store up to 100 wave- 
forms in non-volatile memory, for waveform cal- 
culations and comparisons, and also eliminating 
the need for vulnerable mechanical mass-stor- 
age devices such as floppy or hard disk drives 
to be taken to the field. 

There is usually a trade-off between the num- 
ber of datapoints available in each record, and 
the speed and resolution of the A/D process. In 
some instruments, record lengths are a function 
of sweep speed used, and also dependent on the 
selection of resolution made by the user, when 
looking at repetitive waveforms. Digital delay 
techniques help to avoid filling memory locations 
with useless information and optimally combin- 
ing A/D speed and resolution. 


Displaying the Signals 

In most Digital Storage Oscilloscopes, a CRT is 
used to display waveforms and operational 
settings.In order to provide sufficient measuring 
area along with clear and uncluttered operating 
information, the Philips PM 3320A and PM 3340 
oscilloscopes offer extra large screens, leaving 
the measuring area unobstructed. 

Unique in the field of powerful Digital Storage 
Oscilloscopes is the Philips PM 3308, offering a 
large flat screen. An electro luminescent display 
is used to provide excellent readability under all 
lighting circumstances. The display provides 
information on instrument setup, measurements 
and wave forms. As this active display is of the 
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dot matrix type, focus controls are not needed 
and astigmatism is non-existent. It’s small size 
enables it to be folded down like a clam-shell for 
protection and provides the PM 3308 with com- 
pactness and portability. 


Cursor Measurements - Digital 
Storage Oscilloscopes 


In a Digital Storage Oscilloscope, cursors are 
not merely electronic graticule lines displayed 
over the oscillogram on the screen, as_ is the 
case in an analog scope. Instead, in a Digital 
Storage Oscilloscope, cursors represent display 
highlights of actual datapoints present in mem- 
ory. The numerical value of the delta-distance 
between cursors is therefore extremely accu- 
rate. Measurement accuracy of signal parame- 
ters is a function of the utilization of available 
memory width (vertical bits used) and timebase 
speed. 

Since Digital Storage Oscilloscopes usually 
have an abundance of microprocessor power on 
board, many automatic calculations may be easily 
available, providing direct readouts of risetimes, 
mean values, RMS, frequencies, PP values etc. 
In the PM 3320A and PM 3340, for example, 
waveform calculations can be performed and 
parameters can be measured. Based on their 32 
bit data structure and microprocessors, sup- 
ported by Discrete Processing Units, these cal- 
culations and measurements can be executed 
and updated at high speed, even as the instru- 
ment is collecting new data. It is even possible to 
test newly collected waveform data against ref- 
erences and have the scope automatically take 
action when a newly acquired waveform violates 
predetermined waveform criteria. 


I/O Considerations 


Some analog oscilloscopes can be controlled 
by an external controller and sometimes interro- 
gated so that knob settings can be stored, or 
values between cursors can be found. Good 
examples of such instruments are the Philips 
60 MHz and 100 MHz PM 3050, PM 3065 and 
PM 3070 series, as well as the 200 MHz and 
400 MHz PM 3285A/86A and PM 3295A/96A 
series. 


DIGITAL STORAGE OSCILLOSCOPES allow 
for control and interrogation, but more impor- 
tantly, they allow for transfer of waveform data 
from scope to controller and back. With this ca- 
pability, all computing power of a controller 
becomes available for waveform processing, 
mass storage, comparison of waveforms and 
documentation. 


Software and Hardware Support 
for GPIB/IEEE-488* Applications 


Digital Storage Oscilloscopes (DSO’s) are 
often used in automatic test and measurement 
systems. Waveforms measured with a DSO are 
stored in its memory and can be processed/ 
displayed on request, or transferred to a com- 
puter for more extensive processing, display, 
mass storage or documentation. 

All of the Philips Digital Storage Oscilloscopes 
are programmable, and addressable through 
the GPIB/IEEE-488 bus, and a number of them 
through the serial RS 232 port as well. 

Fluke and Philips offer a number of software 
package to ease programming of GPIB systems 
applications. These PM 2230 Series Instrument 
Drivers and PM 2240 TestTeam allow GPIB in- 
struments to be easily programmed and result in 
easy to understand and reliable test programs. 
The PM 2260 Oscilloscope Signal Processing 
software is a package for the PC and com- 
patibles that extends the DSO’s capabilities with 
an extensive set of interactive waveform proc- 
essing and display facilities. For further informa- 
tion on these packages see page 58. 

Extended "Probe-ability" is important in most 
applications in automatic test and measurement 
systems, where waveforms have to be sampled 
at several different points on the device under 
test. The PM 2295/09 Probe Switch Unit with a 
full 400 MHz bandwidth can be used for this 
purpose: under GPIB control it can switch 1 out 
of 4 signals to the input of the oscilloscope, still 
maintaining the high input impedance and low 
load at the tip of each of the four probes. For 
further information on this product see page 58. 


* The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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PM 3340 
«ap 


IEEE-488 


DC to 2 GHz bandwidth 
175 ps risetime 
Trigger response up to 2 GHz 


4 memories of 4 kbytes x 10-bit words 
1 mV/div vertical sensitivity 


Automatic measurements of amplitude, time, frequency and phase 


PM 3340 


Signal processing including basic algebraic functions, plus filter, FFT and histogram 


Eye pattern mode for PCM inspection 


Standard GPIB/IEEE-488 and RS 232C interfaces 


Probes operate over full bandwidth 


Autoset function gives instant front panel set-up for any input signal 


Introduction 


The digitizing oscilloscope PM 3340 provides 
measurement, storage and analysis of input 
signals from DC to 2 GHz. The applied sequen- 
tial sampling system not only provides you with 
a large display bandwidth, but also offers an 
unmatched 2 GHz triggering. Signal analysis is 
facilitated by a fast timebase including post- and 
pre-trigger modes, and a vertical dynamic range 
which permits the max. allowable input signal to 
be observed at an amplitude scale of 1 mV/div. 

Measurement cursors provide a variety of 
automatic measurements, so that input signal 
parameters can be verified quickly and reliably. 
Signal processing modes such as FFT, digital 
filtering and save on difference are included as 
standard. A special eye pattern mode allows the 
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display of random pulse patterns, such as in 
PCM or QAM, as well as the display of constel- 
lation diagrams. 

The instrument is fully GPIB/IEEE-488* and 
RS-232C compatible. This includes computer 
controlled operation, data transfer between in- 
strument and controller plus hard copies on 
standard plotters and printers. 

In addition to its many powerful features, the 
PM 3340 is very easy to operate thanks to the 
Autoset facility, quickly updating its menu-driven 
analyzing functions and a setting memory for 
more than 250 preprogrammed front panel set- 
tings. 

*The terms GPIB and IEEE-488 may be used 
interchangeably throughout this catalog. 


Reliable Measurements of High 
Speed Signals 


Advanced technologies like ECL or GaAs need 
oscilloscopes that can display risetimes and 
propagation delays in the sub-nanosecond 
domain. PM 3340’s risetime of 175 ps and 2 GHz 
bandwidth make the PM 3340 ideal for these ap- 
plications. Moreover the pulse response, thanks 
to its 50Q input and a sampling system actually 
at the input, is more reliable than in any analog 
or digital oscilloscope with conventional input at- 
tenuators and amplifiers. Inputs are via high- 
speed N-connectors combining ruggedness and 
a superior VSWR. 
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Fig. 1: Reliable pulse measurements are obtained 
from a carefully designed 50Q input system. 


Wide Dynamic Range 


A floating input sampling bridge enables an 
input signal range of 1 mV/div up to 200 mV/div. 
This allows for any signal up to 1.6V to be 
expanded up to 1 mV/div with no distortion. 
Offset controls allow you to position any signal 
detail in the viewing window of 8 by 10 cm. Signal 
probes increase the range of 200 mV/div up to 
2V/div or 20V/div if larger amplitudes have to be 
measured. 


Noise Suppression 


A high sensitivity input, together with the large 
bandwidth, can generate a noisy display. If so 
the averaging mode will reduce this noise dras- 
tically, enabling a clean display to be achieved 
even at the highest sensitivities. 


i ee dre REC AUTO 88-00-21 RETURN 


Fig. 2: A fast pulse is 100 x expanded and the resulting 
noise is subsequently suppressed by averaging the 
input signal.. 
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Triggering up to Full Bandwidth 


Many HF applications, for example in radar, 
satellite links or fiber optics, need GHz trigger- 
ing. A new approach in the PM 3340 — a fast 
prescaler — extends trigger capabilities up to 
2 GHz. Optimized trigger modes for low ampli- 
tudes (SYNC mode) and for high frequencies 
(COUNTDOWN mode) can be chosed by the 
operator, or selected automatically by the AU- 
TOSELECT function. In both cases front panel 
LEDs show which mode is operating. 

Waveform details both before and after the 
trigger point can be displayed. The selected 
negative (pre-trigger) or positive (post-trigger) 
delay is adjustable over a wide range dependent 
on the selected time scale. For example a signal 
in a 100 ps/div timebase can be shifted over 90 
divisions pre-trigger and 70 divisions post-trigger. 


Clear Unambiguous Display 


The PM 3340 has a 10 x 12 cm CRT. The center 
area of 8 x 10 cm is used for waveforms; setting 
parameters and measuring results are displayed 
in the remaining screen part. Four signal memo- 
ries enable comparison of waveforms or display 
of processing results. The contents of the non- 
volatile memory can be displayed simultane- 
ously or individually and memory back-up en- 
sures you always have a back-up of data. 
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Fig. 3: Up to 8 waveforms can be displayed simultan- 
eously (2 channels by 4 registers). 


Waveform Measurements and 
Signal Processing 


The PM 3340 offers a host of waveform meas- 
urements for both engineering and production 
environments. Once set, the instrument auto- 
matically measures time intervals, rise times, 
frequencies, amplitudes etc. without the need for 
resetting the scope for a new waveform. Time 
intervals between any waveforms in any register 
may be measured, allowing for example, auto- 
matic tests on semiconductor switching times. 


ite +o #0 68-00-31 
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Fig. 4: Time interval measurements as required for 


semiconductor switching time. 


Input signals can be checked for max. and min. 
deviations, for example for noise or jitter meas- 
urements, or signals passing a predetermined 
threshold can be saved automatically. An FFT 
function allows frequency rather than time do 
main display. 

In many telecommunication systems using 
digital radio links or cable transmissions, data- 
streams are measured in the form of eye pat- 
terns. The PM 3340 offers a dedicated eye 
pattern mode in which signals are displayed with 
a unmatched sample density of 4000, or even 
12000 in the multiple eye mode. This approach 
ensures that no information is lost, even in case 
of very noisy signals. 

In case of Quadrature Amplitude Modulations 
(QAM) two signals, the In-phase (I) and Quadra- 
ture (Q), can be combined into a constellation 
diagram via the A versus B mode. 
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Fig. 5: Eye pattern formed by PCM signal. 
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Fig. 6: 6 QAM signals presented on a constellation 
diagram. 


Interfacing and Hardcopy 


IEEE-488 and RS 232C interfaces are built-in 
as standard, allowing all controls to be set 
or interrogated and data transferred to and 
from any of the four memories. Digital printers/ 
plotters can be used to obtain hard copies of 
waveforms with relevant alphanumeric data. 
An analog output for X-Y recorder is also avail- 
able. 


User Friendly Operation 


Operation of the PM 3340 has been optimized 
for user-friendliness. All main functions are di- 
rectly accessible and self-explanatory softkeyed 
menus provide the various signal processing 
functions. The CRT presents all waveform infor- 
mation on new input signals as well as the 
contents of any memory. 

Initial set-up is by a single Autoset button, auto- 
matically providing an immediate on-screen 
display of both input signals. Repetitive meas- 
urement set-ups can be programmed and re- 
called via the setting memory keyboard, without 
the need for a computer. Two 32-bit micropro- 
cessors plus a Discrete Processing Unit assume 
quick updates of displays and measurements, 
further enhancing the operator interface. 


Signal Probing 


Many engineering applications ask for reliable 
signal pick-ups, with minimum loading of the 
signal source. Two 1 pF//500Q passive probes 
with full 2 GHz bandwidth are included in the 
package. If higher DC impedance is required, 
5 kQ//1pF passive probes and a 1:1 FET probe 
(1 MQ//1.5 pF) are also available. 


Digitizing Scopes and High Speed 
Measurements 


Any digitizing or digital storage oscilloscope 
uses the principle of sampling at regular time 
intervals. Sampled values are digitized and 
stored in a memory; then the original waveform 
is reconstructed by scanning the memory and 
displaying its content on a CRT. 


eee 
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Digital Storage Oscilloscopes 


PM 3340 


Non-recurring input signals require the maxi- 
mum possible number of samples to be taken 
while the signal is present: this is called real-time 
sampling. The sample rate determines the 
maximum signal speed of single events which 
can be captured by the oscilloscope. 

Repetitive signals can be handled differently. 
Collecting the required samples can be spread 
over several periods of the input signal. This 
principle is called repetitive sampling. There 
are two ways in which repetitive sampling is per- 
formed: 

*Random sampling, where the moment at which 
sampling occurs is determined by an internal 
clock and is not related to the input signal. 

*Sequential sampling, in which the input (trig- 
ger) signal determines the moment at which 
sampling occurs. 


The PM 3340 employs sequential sampling; 
samples are taken at increasing time intervals 
after the trigger moment. At least 512 signal 
periods are necessary to collect all samples for 
a complete reconstruction of the input signal. 


Fig. 7: Several periods of the input signal are sampled 
for reconstruction of the waveform. 


Wide Dynamic Input Range 


The input circuit has a high speed sampling 
gate which converts the input signals into an LF 
signal. The sampling gate is rebiased by a feed- 
back circuit after each sampling action to the 
level of the last signal sample, so only differ- 
ences between successive samples are meas- 
ured, resuiting in an excellent linearity over a 
wide dynamic range. 


Feed 
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Fig. 8: Input circuit of sequential sampling scope. 


The offset control allows the operator to scan 
the input signal to select any detail for precise ob- 
servation. 


High Bandwidth 


The bandwidth of a sequential sampling sys- 
temis determined by the sampling gate. Asample 
pulsewidth of less than 175 ps results in a band- 
width of at least 2 GHz. Trigger pick-off and delay 
line are part of the 50Q impedance circuit, which 
contributes to the excellent pulse response of 
the instrument. 
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Fig. 9: VHF part of input. 


Image Construction Speed 


Different sampling systems give different 
speeds of display build up. Rather than random 
sampling, sequential mode only samples that 
part of the signal which will be displayed on 
screen. Moreover, as sequential sampling is 
related to the input signal, sample density is 
equal for all signal parts and no parts are miss- 
ing. 

Although for relatively low frequencies sequen- 
tial sampling requires more time, at higher speeds 
this approach builds up the display much faster 
than other sampling systems, especially if parts 
of a waveform, such as risetime are measured 


Specifications 


Technical Specifications 

Signal Acquisition 

Autoset: Sets display, text, vertical settings, 
horizontal settings and triggering for instant 
overall-view display of input signal 

Sampling: Sequential 

Sources: Ya, Yb 

Modes: Single-channel, dual-channel, added 
Polarity: Each channel can be inverted 
Processing: Normal, eye pattern (single- or 
dual-channel modes only), average, multiple 
sampling, absolute min/max 

Range: 

Vertical: 10 div 

Horizontal: 10.2 x time/div 


Resolution: 

Vertical: 1:1024 (10-bit) 

Horizontal: 1:512, 1:256, 1:128, 1:64 (in fast 
display mode 1:64) 

Minimum Acquisition Time: <25 ms for max. 
horizontal resolution 


Y Channels 


Input Impedance: 500 +1% 

VSWR: 1:1.3 up to 1 GHz; 1:1.4 up to 2 GHz 
Input Coupling: DC 

Max. Input Voltage: 5 V...,. pos and neg 
Deflection Coefficient: 1 mV/div...200 mV/div. 
(in 1, 2, 5 sequence) 

Error Limit: 1.5% 

Deflection Coefficient in Eye Pattern Mode: 
5 mV/div...200 mV/div 

Error Limit: 10% 


Continuous Control Between Steps: 
Range: 3:1 
Resolution: 1:4096 (12-bit) 
Error Limit: 3% 
Frequency Response: DC...2 GHz (-3 dB) 
Risetime: 175 ps (calculated value using t, = 
0.35/bandwidth 
Visible Signal Delay: 9 ns 
Dynamic Range: -0.8V...+0.8V 


DC Offset: 

Range: -1.6V...+1.6V 

Resolution: 0.01 div 

Common Mode Rejection: 40:1 up to 100 MHz 
Channel Isolation: 1000:1 

Noise: <0.5 mV (RMS) 

Averaging: x2...x64 in powers of 2 

Multiple Sampling: x2...x32 in powers of 2 


Timebase 


Acquisition Mode: Recurrent, single scan, 
multiple scan, multiple eye, save/stop on differ- 
ence 


Deflection Coefficient: 

Timebase: 1 ns/div...20 us/div (error limit 3%) 
Magnifier: x2 ... x50 (error limit - add 2%) 
Fastest Sweep: 20 ps/div 

Delay: Controllable in steps of div or screens 
Maximum Negative Delay: 9 ns 

Maximum Positive Delay: 10 div at timebase 
setting of 20 us/div and magnifier x1 

Hold-off Time: 30 us...75 us at max. horizontal 
resolution 


Triggering 

Sources: Ya, Yb, EXTernal 

Input Impedance: 50 +1% 

Coupling: AC (RC time: 1 us) 

Max. Input Voltage: +5 V..,, pos and neg 
Modes: Trigger, synchronize, countdown and 
AUTO select 

Sensitivity: 

Trigger Mode: 10 mV (up to 100 MHz) 
Sync. Mode: 2 mV (up to 100 MHz) 
Countdown Mode: 50 mV (up to 2 GHz) 


Level Range: 

High Sensitivity: +4 mV...-4 mV 

Low Sensitivity: +40 mV...-40 mV 
Level Resolution: 1:16384 (14-bit) 
Slope Selection: + and - 

Jitter: 7 ps (RMS, timebase at 1 ns/div.) 
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Memory 


Memory: 4 memories of 4 k x 10-bit words 
Functions: Clear, save, write, lock 


Display 

Modes: Dot join, dots only, invert, A versus B 
Registers: Register RO, R1, R2 and R3 can be 
displayed in any combination 


Expansion: 

Horizontal: 1...64 in powers of 2 (Y vst), 1...8 in 
powers of 2 (A vs. B), continuous control be- 
tween steps 

Vertical: x0.2, x1, x5 

Position: All registers can be positioned inde- 
pendently 

Horizontal: +5 div...-5 div (expansion x1) 
Vertical: +5 div...-5 div (expansion x1) 


Cursors 


Vertical Resolution: 1:1024 (10-bit) 
Vertical Error Limit: 1.5% 

Horizontal Resolution: 1:4096 (12-bit) 
Horizontal Error Limit: 3% 


Setting Memory 


Memory Size: 251 front panel settings 
Functions: SAVE, INSERT, DELETE for stor- 
age or erasure of settings: RECALL, NEXT, 
PREVIOUS for recall of settings 


Calibration Output 


Squarewave Voltage: 
Amplitude: 1V +1% into 50Q 
Frequency: 100 kHz +0.1% 
Impedance: 50Q +1% 
Risetime: 1.5 ns 


Plot Output 


Analog Outputs: Screen dump or register 
dump 

Output Voltage Vertical: 1V 

Output Voltage Horizontal: 1V 

Error Limit: 3% 

Pen Lift: TTL-compatible 

Plot Time: Adjustable between 20 ms and 2s 

per dot 
Digital Plot Output: HPGL and Philips lan- 
guage compatible: up to 4 screens on standard 
A4 size 
Printer Plot Output: Compatible with Epson 
(FX80) and HP Thinkjet 


CRT 


Type: Philips 18cm rectangular PDA tube 
Useful Screen Area: 10 cm x 12 cm 
Graticule: Internal, with variable illumination 
Acceleration Voltage: 16 kV 

Power Supply: 

Voltage: 90V...264 VAC 

Frequency: 45 Hz...440 Hz 

Power Consumption: 136W 

Memory Back-Up: 2 LR6 batteries (Size AA) 
Retention Time: 2 years 
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Interface 


Interface board: contains IEEE-488 interface, 
RS 232C interface and real-time clock 
IEEE-488 (IEC-625) Interface 

Bus Driver: E2 (three-state) 


Interface Functions: 


Source Handshake SH1 Fully capable 
Acceptor Handshake AH1 Fully capable 
Talker Us Basic talker, 
serial poll, talk 
only and unad- 
dress if MLA 
Listener Lis} Basic listener, 


listen only and 
unaddress if MTA 


Service Request SR1 Fully capable 
Remote/Local RL1 Local lock-out 
Parallel Poll PPO No parallel poll 
Device Clear DC1 Fully capable 
Device Trigger DT1 Fully capable 
Controller CO No controller 
Address O30 


Default Address 8 


RS 232C Interface: 
Connector: RFI/EMI 


Bus Drivers: 

Data Circuits: 

Spacing “0” >+3V (TxD) 
Marking “1” <-3V (RxD lines) 
Control Circuits: 

ON >+3V (RTS, CTS, DSR) 
OFF <-3V (DTR lines) 
Current Output: <10 mA 
Input Impedance: 300Q 
Output Impedance: 3 kQ...7 kQ 
Input Voltage: -7V...+7V 
Output Voltage: -25V...+25V 


Interface Functions: 

Baud Rate: 75, 110, 150, 300, 600, 1200, 2400, 
4800, 9600 or 19200 (input and output sepa- 
rately selectable) 

Stop Bits: 1 or 2 

Parity: Odd, even or none 

Length: 7 or 8 

Transmission: Asynchronous, full duplex 


Handshake: 


Software XON/XOFF 
Hardware DSR/DTR and CTS/DTR 


Serial Poll ESC 7 
GoTo Remote ESC 2 
GoTo Local ESC 1 
Device Clear ESC 4 
Device Trigger ESC 8 
Local Lock Out ES@G5 


Measurement and Mathematical 
Functions 


Voltage Measurements: RMS (including or 
excluding offset voltage); Mean (including or 
excluding offset voltage); Peak-to-peak; Peak- 
to zero; Negative peak-to-zero; Overshoot and 
Preshoot 


Time Measurements: Risetime (Falltime) over 
10%...90% or 20%...80% of waveform, or within 
variable boundaries; Pulse width; Duty cycle 
(expressed as a percentage of period); Fre- 
quency; Phase 


Mathematics 


Result of calculation displayed in selected regis- 
ter and scalable for optimum display 
Basic Arithmetic Operations: Add, Subtract, 
Multiply, Divide, Differentiate, Integrate 
Amplitude Histogram: Amplitude density vs. 
absolute amplitude of an input signal 
FFT: Frequency domain presentation of input 
signal 

Window: Rectangular, Hamming, Hanning 

Vertical Scale: lin. or log 

Dynamic Range: 49.8 dB 

Horizontal Scale: lin. 
Filter: Digital filter of order 3, 5, 9, 17, 33, 65, 129 
Delay Channel: Allows compensation of delay 
between channels or signal probes 


Vertical Processing Modes 


Eye Pattern: Displays pseudo-random pulse 
pattern, showing eye height and width 
Absolute Min/Max: Measures and stores max/ 
min changes in amplitudes of an input signals in 
a selected register (envelope mode) 


Horizontal Processing Modes 

Multiple Eye: Displays eye pattern in 12k 
memory size for optimum signal representation 
Save/Stop on Difference: Input signals outside 
the limits of a reference signal are saved in a 
selectable register or stop the acquisition. 


General Specifications 


Mechanical Data 


Height: 176 mm (6.9 in.): 250 mm (9.8 in.) with 
feet and pouch, 5E in 19-in. rackmount version 
Width: 419 mm (16.5 in.): 465 mm (18.3 in.) with 
handle 

Depth: 570 mm (22.5 in.): 670 mm (26.4 in.) with 
handle 

Weight: 18.7 kg (41.2 lb.) excl. accessories 


Environmental Characteristics 


Meets environmental requirements of 
MIL-T-28800C Type Ill, Class 5, Style D 


Temperature: 

Rated Range of Use: +15°C...+35°C 
Limits of Operation: 0°C...+50°C 
Storage: -40°C...+70°C 


Altitude: 

Operating: 4500 m (15000 ft) 

Storage and Transport: 12000 m (40000 ft) 
Maximum Humidity: 95% RH 

Vibration: Frequency 5 Hz...55 Hz 

Maximum Acceleration: 30 m/s? 

Shock: 6 shocks on each axis, half-sinewave, 
plus duration 11 ms, peak acceleration 300 m/s? 
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Bench Handling: MIL-STD-810 method 516, 
procedure V 

EMI: MIL-STD 461 Class B, VDE 0871 and VDE 
0875 

Safety: Meets the requirements of IEC 348 Class 
1, VDE 0411 Class 1 UL 1244, CSA 556 B 


Included with the Instrument: 2 passive 10:1 
probes PM 8911/08 with scale read-out (input 
impedance 500Q//1 pF, cable length 1.5m), blue 
contrast filter, 2 BNC-N adapters, probe-BNC 
adapter, operating manual, programming man- 
ual, quick operating guide, cable for analog plot 
output 
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Ordering Information 


Models January 1989 prices 
PM 3340/403 1 GHz Digitizing 
Oscilloscope including FFT and 


JIEEE-488/RS-232 Interfaces.......... $16,000 
PM 3340/803 same with 19-inch 
RAGCKMO Utes cncc ee eee eee 16,275 


Accessories (Also see page 53) 


PM 8911/08 Passive 10:1 Probe............ 275 
PM 8912/08 Passive 100:1 Probe........... 275 
PM 8943Q FET Probe. ...................::0008 850 
PM 8964/40 19 inch Rackmount Kit....... 650 


PM 8991/04 Oscilloscope Cart............... 
PM 8992/80 Accessory Pouch ............... 45 


PM 2122/01 50Q Coaxial Switch ........... 680 
PM 2195/09 Probe Switch 400 Mt ...... 650 
PM 2230/001 Instrument Drivers 
Software ServiCe:...2..). ete aenveenere tees 590 
PM 2240/001 TestTeam Software ......... 925 
PM 2260/001 Oscilloscope Signal : 
Processing: SOmWare .,.... een 800 


Service and Support 

One-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 
Note: The above configurations meet North American 


power requirements. For other power options, see 
page 491. 
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Extensive Acquisition and Display 
Functions 


The PM 3320A has extensive acquisition, cal- 
culation and display functions to capture exactly 
the signals of interest and quickly extract the 
information and measurements required. 

The PM 3320A offers an absolute min/max 
mode (‘envelope’ mode) that creates a cumula- 
tive record of signal amplitudes over the measur- 
ing period. Histograms that show the amplitude 
distribution of signals in the period can be dis- 
played. 

Also available are stop on difference and save 
on difference modes. These allow signals out- 
side a predetermined range to be captured, after 
which acquisition stops (‘stop on difference’) or 
continues with successive overwriting of the 
acquisition information stored in the registers 
(‘save on difference’). In both cases the signals 
are time and date stamped to help relate intermit- 
tent faults to possible external causes. In combi- 
nation with the other acquisition modes such as 
pre- and post-triggering, offset and restart, the 
PM 3320A offers exceptional versatility in cap- 


PM 3320A 


turing and analyzing exactly the signal of inter- 
est. A complete measurement center in one unit. 


Inputs and Signal Acquisition 


The PM 3320A’s power and versatility provide 
for a wide range of signal conditions. Two signal 
inputs are provided, each with a choice of 1 MQ 
Or 50Q input impedance. The built-in 50Q termi- 
nations are protected against damage through 
overloads by a combination of software and 
thermal protection. 

Calibrated offset of up to 1000 x scalefactor 
permits the full utilization of the instrument's 10 
bit vertical resolution. 

Noisy signals can be acquired using a ‘run- 
ning-average’ algorithm, taking into account up 
to 64 input signals. And signals with unknown 
DC components can be quickly displayed and 
stored using AUTO-OFFSET. 

Further, the PM 3320A’s fast 250 Ms/s digitiz- 
ing rate applies to both channels, simultane- 
ously, and synchronously. It offers a full 4 ns 
resolution for each channel, for repetitive signals 
and single events! And random sampling per- 
mits the use of higher time base speeds for 


RS-232 


repetitive signals, so that the full 200 MHz of the 
instrument can be used and stored. 

Each channel is also provided with a dual, fast 
peak-detector which permits the capture of events 
down to 3 ns, even when slow time base speeds 
are used. This is not only useful to catch short 
glitch-type signals over longer time windows, it 
also allows the instrument to accurately digitize 
and display high frequency signals which are 
modulated in amplitude by a lower frequency, 
without aliasing. 

For the slowest of signals, a roll mode is 
provided. The roll mode can be triggered, if 
desired, to stop at any significant signal detail. 


Triggering and Delay Capabilities 


The PM 3320A can be triggered from a choice 
of internal and external signal sources. 

Pre-trigger of up to one full screen is possible, 
not only in the direct acquisition modes, but also 
at the higher time base speeds, thanks to the 
instrument's random sampling technique. 

Extensive post-trigger recording with delays of 
up to 1000 screen lengths allows the analysis of 
small signal details out of long and complex 
signals. In addition, the RESTART function which 
operates as a ‘Smart Autostart’ make finding 
such details a snap and provide a better alterna- 
tive to the traditional Delayed Sweep arrange- 
ment. 

Trigger level can be checked in the CRT dis- 
play for fast setup, for all selected trigger sources, 
whether internal, or external. 

Trigger delay can also be used to give an 
internal time delay after an external event. 

The PM 3320A also offers excellent TV trigger 
capabilities. (See also PM 8917.) 


Storage 


Signals from each channel can be stored in 
each of four 4K memories. This allows for easy 
comparison of waveforms, or the display of ref- 
erences. A unique, multiple-single-shot mode 
allows for quick and automatic storage of up to 
four dual-channel single shots. 

All waveforms are kept with all relevant acqui- 
sition parameters, such as sensitivity, time base, 
and delay settings at the moment of recording. A 
real-time clock provides automatic ‘time stamps’. 

Full compatibility with GPIB/IEEE-488* and 
RS-232C allows for almost unlimited recording 
of waveform data on external devices. 


Display and Soft Keys 


The PM 3320A has a 10 x 12 cm CRT screen. 
The center 8 x 10 cm area is used for waveforms 
exclusively, with no disturbing alphanumerics. 

The edges of the screen display waveform 
acquisition data, of live signals, or of previously 
recorded waveforms. 

The right hand side of the screen is always 
used for soft-key displays. A separate numeric 
keypad allows direct input of pertinent data such 
as offset and delay. 

* The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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Operation and User Friendliness 


All main functions of the PM 3320A are directly 
accessible to the user, without the need to learn 
soft-key menus. This also eliminates the time 
consuming need to back up through various 
levels of menus to change instrument settings. 

And Philips’ ‘Green-button’ Autoset provides 
for even faster set-ups by automatically defining 
acquisition parameters. This is a great help in 
finding and viewing previously unknown signals. 

Once captured, waveforms are already dis- 
played, with no interference from text or menus. 
All texts are displayed along the screen edges, 
with only channel identification (A or B) dis- 
played with the relevant trace, for each memory. 

The PM 3320A even shows a warning when 
aliasing due to undersampling is detected! 
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The PM 3320 screen is a complete information center. 
Because of the 10 x 12 cm screen size and a full 8 x 10 
cm measuring area, no text is interfering with the 
displayed waveforms. 


SetUp Memories 


The PM 3320A’s user-programmable setup 
feature allows even greater ease of use, provid- 
ing automation without a computer. This also 
ensures repeatability of tests and results. 

Up to fully 250 user-defined instrument setups 
can be stored for measurements of user-specific 
interest. These can be stored in combinations of 
sequences of steps, and can be recalled se- 
quentially, or at random. 


The PM 3320A has selectable 50 Ohm or 1 Megohm 
inputs. The 50 Ohm input termination is protected by 
software and thermal protection. 


Vertical signal processing includes averaging, Bandwidth 
limit and Min./Max. incorporating a fast Track-and-Hold 
circuit in each channel to reveal spikes and glitches 
down to 3 ns, even at low time base speeds. 


The PM 3320A’s “running-average” not only reduces 
random noise, but it allows the user to maintain the 
instrument's full bandwidth and get the most out of the 
ultra-fine 10 bit resolution. 
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Signals from each channel can be stored in each of the 
four 4k deep memories. Memory contents are held in 
non-volatile memory, along with all relevant setting 
parameters, displayed here. 


Versatile Measurement Functions 


Once a signal has been acquired, the 
PM 3320A offers a full range of measurement 
and calculation functions to help you extract 
exactly the information you want from the signal. 
Measurements of voltage and time differences 
between the cursors positioned on a single wave- 
form are possible. The PM 3320A also allows 
comparative measurements to be made be- 
tween two waveforms recorded on channel A 


and channel B, or between separate waveforms 
stored in any of the instrument's four memory 
registers. 

In addition to these absolute and relative time 
and voltage measurements, PM 3320A has the 
facility for phase measurements. In each case, 
all that’s necessary is to position the cursors on 
the desired part of the signal or signals con- 
cerned, make a simple menu selection of the 
required measurement, and the result is indi- 
cated clearly and immediately by an on-screen 
alphanumeric read-out. 

Cursors can also be used as ‘Smart-Start cur- 
sors’. When the cursors are placed over any 
signal detail of interest, the activation of ‘Re- 
start’, automatically reestablishes proper delay 
and sampling speed to acquire that detail with 
maximum resolution. 


Advanced Signal Processing 
Modes 


The PM 3320A offers more than signal meas- 
urements alone. A wide range of signal-process- 
ing modes allow you to explore more deeply into 
your acquired signals, and perform calculations 
that reveal hidden data and relationships. 

The basic arithmetic functions of add, subtract, 
multiply and divide are supplemented by signal 
differentiation and integration, as well as ampli- 
tude histograms, the application of digital filters 
and an optional FFT facility for signal represen- 
tation and analysis in the frequency domain. 


Interfacing 


The I/O option of the PM 3320A offers GPIB/ 
IEEE-488* and RS 232C interfacing. All controls 
can be set; all controls can be interrogated. 
Waveform data can be taken from any of the four 
memories, or be fed to the scope. 

All front panel menus can be defined by the 
controller, as well as called by the controller, to 
greatly simplify bus operations. 


Hard Copies 


Each PM 3320A is equipped with an analog 
output to drive an analog XY recorder. The 
operator can select any waveform in any mem- 
ory to be drawn by the recorder. 

I/O option-equipped instruments further pro- 
vide direct output to digital plotters. A digital plot- 
out of any waveform is possible, along with 
alphanumeric data pertinent to that waveform. 


Construction 


The PM 3320A’s construction provides for a 
variety of operating configurations. At just under 
18 kg, it can easily be carried from one location 
to another, and the carrying handle doubles as 
an adjustable stand. Scopecart PM 8991/04 
offers further mobility. In addition, a 
rackmountable version of the PM 3320A for use 
in standard 19 inch racks is also available. 
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2. Use save/stop on difference together with the 3 ns 
glitch capture to detect and freeze intermittent faults 
(together with the time and date stamp). 
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3. As should be expected of any high performance DSO, 
a wide range of measuring facilities are offered. 
Absolute ground referenced results are achieved on 
up to two traces selectable from any of the 8 displayable 
waveforms. 


trace, selection can be made from a wide variety of 
automatic and calculated results. Amplitude 
measurements of RMS, mean, peak-peak, pulse 
overshoot and preshoot can be readily selected. 
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5. Further time measurements of frequency, period, 
pulse width, duty cycle and rise time are available to 
give timer/counter results. Even phase can be 
measured between channels and/or waveforms. 
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6. A full math facility gives processing power to display 
waveforms in the form you want. 
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7. A further example of the math facility — integrate — 
seen here as the integral of the signal between the 
cursors. A convenient display for use in “energy” 
measurements for example. 
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8. Further processing gives a new dimension to single 
shots buried in noise. These signals, unlike repetitive 
waveforms that can be “averaged” if noise exists, are 
once off. That means “average” cannot be used; 
however with post acquisition filtering, the true signal 
can be revealed. 
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9/10. To complement further the PM 3320A’s extensive 
processing capabilities, an FFT (Fast Fourier 
Transform) option is offered. This allows selection 


of various windows (rectangular, hanning, 
hamming) together with a linear or logarithmic 
scaling of amplitude, to view quickly your signal in 
the frequency domain through calculation and 
display of the power spectrum. PM 3320A is one of 
the few general purpose instruments to offer such 
all round performance. (See photo 10. next page) 
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Specifications 


Technical Specifications 
CRT 


Philips 180 mm rectangular tube with 16 kV 
acceleration potential and P31 phosphor (GH). 
100 mm x 120 mm useful screen area. 80 mm x 
100 mm for traces. 

Readout: Three separate areas reserved for 
front panel setting information, register parame- 
ters on softkey menus 

Graticule: Internal with % indications. Illumina- 
tion continuously variable 


Autoset 


Sets display, text, vertical mode, horizontal mode 
and trigger coupling in a predefined position. 
Other parameters depending on signal so that 
available signals are correctly recorded and 
displayed. 


Signal Acquisition 

Sampling Type: 

Real time 200 ns/div...360s/div. 
Equivalent time 5 ns/div...100 ns/div. 
Maximum Sample Rate: 

Real time sampling 250 Megasamples/s. 
Equivalent time 10 Gigasamples/s. 
External clock 50 kilosamples/s. 
Vertical Resolution: 

10 bits or 0.1% of full scale 

Voltage resolution: 50 microvolt 


Maximum Horizontal Resolution: 

Single channel (single shot) 

200 ns/div...500 us/div: 512 samples/acquisi- 
tion; 1 ms/div...360s/div: 4096 samples/acquisi- 
tion 

Single channel (repetitive or single scan) 

5 ns/div...100 ns/div: 512 samples/acquisition; 
200 ns/div...360s/div: 4096 samples/acquisition 
Dual channel (single shot) 

200 ns/div...500 us/div: 512 samples/acauisi- 
tion; 1 ms/div...360s/div: 2048 samples/acquisi- 
tion 
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Dual channel (repetitive or single scan) 

5 ns/div...100 ns/div: 512 samples/acquisition; 
200 ns/div...360s/div: 2048 samples/acquisition 
Acquisition Time: Real time 10.2 x time/divi- 
sion (exclusive delay time). Equivalent time 2s 
for 5 ns/div. (input signal dependent) 

10 ms for 100 ns/div. (99% probability of all 
samples being updated). 

Sources: Channel A and channel B (both chan- 
nels can be inverted before acquisition). 
Modes: Channel A or channelB; Channel A and 
channel B; Channel A and channel B added. 
Average mode and min./max. mode possible in 
all three modes. 

Sample Difference Between A and B: Both 
channels are sampled simultaneously +200 ps. 
Acquisition Processing: 

Absolute min./max. (envelope) 

Averaging 

Save on difference 

Stop on difference 


Channels A and B 


Input Impedance (High Z): 1 MQ in parallel with 
14 pF 

Input Impedance (50): V.S.W.R. 1.2:1 at 200 
MHz 

Maximum Input Voltage (High Z): 300V (DC + 
AC peak) at 1 MHz 

Maximum Input Voltage (50): 5V DC and 
r.m.s.; 50V AC peak. Protected against selection 
with unsafe voltage on input connector. 
Deflection Coefficients: 5 mV/div...5V/div. in 
1-2-5 sequence. (Continuous control between 
steps) 

Error Limit (Variable Calibrated): Overall 2% 
Add 2% in min./max. mode 

Dynamic Range: 10 divisions 

DC Offset 


| ange | Resolution 


Shift Range: +5 divisions 

Frequency Response: DC...200 MHz (-3 dB) 
AC coupled lower 3 dB point with 50Q input 
10 Hz; AC coupled lower 3 dB point with high Z 
input 1 Hz. Bandwidth limiter reduces bandwidth 
to 20 MHz. 

Risetime (0.35/Bandwidth): 1.75 ns 

CMRR: 120:1 at 1 MHz; 25:1 at 50 MHz 
Min./Max. Function: Accuracy for pulse longer 
than 3 ns is 50%. Reset time 20 ns 

Average: Continuous average where: 


New Sample - Old Value 


New Value = Old Value + 
Constant 


And constant is: 32 xin roll mode. 2...64 x in other 
modes. 


Time Base 


Modes and Time Coefficients: 

Recurrent: 5 ns/div...5s/div. 

Single shot: 200 ns/div...5s/div. 

Single scan: 5 ns/div...5s/div. 

Multiple shot: 200 ns/div...5s/div. 

Multiple scan: 5 ns/div...5s/div. 

Roll: 50 ms/div...360s/div. 

Absolute min./max.: 5 ns/div...5s/div. 
Stop/save on difference: 5 ns/div...5s/div. 
Error Limit: In equivalent time mode +1%. In 
real time mode +0.1% 

Save/Stop on Difference: Time between end of 
last comparison and ready for next 100-150 ms 
dependent on memory resolution 

Absolute Min./Max: Auto resets after 100 ac- 
quisitions or after 10s whichever occurs last (can 
be switched off) 


Triggering 

Sources: Channel A, Channel B, External, Line 
and External events 

Impedance: 1 MQ in parallel with 14 pF 
Coupling: Signal triggering AC, DC, LF rej., HF 
rej., Auto level or TVF. Events triggering TTL, 
ECL or adjustable v 

Maximum Input Voltage: 300V (AC + DC peak), 
at 1 MHz 

Triggering Sensitivity 


Up to Up to Up to 
300 MHz | 200 MHz | 30 MHz 


ChannelAandB | 3div. 1 div. 
O.1V | 0.05V 
External/10 3V 1V 


Slope: Positive, negative or dual slope 


Level Range: 

Channel A and B: 8 div.; 

External: +0.8V; 

External/10: +8V, 

Any source in AUTO: related to p-p value 


Frequency Range: 

Trigger coupling in DC: DC...300 MHz; 
Trigger coupling in AC: 10 Hz...300 MHz; 
Trigger coupling in LF rej.: 50 kKHz...300 MHz; 
Trigger coupling in HF rej.: DC...50 kHz 


Trigger Delay: Range: 

-10...9999 divisions (200 ns/div...360s/div.); 
-10...500 divisions (5 ns/div...100 ns/div.); 
1...9999 events (max. frequency 5 MHz), 
Internal delay after event count 


Memory 
4 memories of 4K x 10 bit-words each 


Display 

Sources: Register RO, R1, R2 or R3 in any 
combination 

Expansion 

Horizontal: In steps 1x...64x (8x in A vs B). 


Continuously between 1x and 2x. 
Vertical: 0.2x, 1x and 5x 
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Display Handling: 

Smoothed; 

Dots only; 

Dot join; 

All registers can be inverted 

Position: +5 div. horizontally and vertically from 
screen center for each register and/or individual 
trace. 


Setting Memory 


Memory Size: 250 front panel settings maxi- 
mum 

Functions: SAVE, INSERT or DELETE for stor- 
age or erasure of settings. RECALL, NEXT or 
PREVIOUS for recall of programmed settings. 
Configuration: Front panel settings can be 
grouped as main and sub settings in order to 
reach a number of closed sequences each with 
an own number of steps. 


Calculation Functions 


All waveform calculations can be performed with 
results stored in different registers from source 
register. Original waveform needs never be af- 
fected. 

Add 

Subtract 

Multiply 

Divide 

Differentiate 

Integrate 

Amplitude histogram 

FFT (optional) 

Digital filter 

Filter: Breakpoint related to filter order and TB 
by (0.72/N+1)*f sample where N=filter order and 
f sample=sample rate (dependent on [TB*10]/ 
memory depth). 

FFT (option): Range of amplitude display 48.9 
dB. Positive spectrum display resolution 2000 
points single channel, 1000 points dual channel. 
Frequency resolution related by TB/10.24 DC 
point is mid-memory. 

FFT Windowing: Rectangular, Hanning or Ham- 
ming with linear or logarithmic scaling 

FFT Calculation Time: No windowing; linear 
display 6 secs; windowing and logarithmic dis- 
play, 15 secs. 


Cursors 


Max. Horizontal Resolution: Single channel 
mode 1:4096; Dual channel mode 1:2048 
Vertical Resolution: 1:1024 

Read Out Resolution: 3 digits 

Error Limit: +2% of voltage; +0.2% of time 
Range: Visible part of signal 


Measurement Capabilities 


dV dt 

RMS 1/d 

Pk-Pk Delay 

Max Rise/fall 

Min Rise/fall-ECL 
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Overshoot Rise/fall-VAR 
Preshoot Frequency 
Mean Period 
Absolute volts Width 

Volts Ch-Ch Duty 

Volts Reg-Reg Phase 
Relative time Time Ch-Ch 


Relative volts Time Reg-Regt 


Calibration Output 


Squarewave; 

Internal impedance 50Q; 
Output voltage 1V; © 
Output current 20 mA; 
Frequency 2 kHz 


Interfaces (optional) 

Interface board is available containing IEEE-488 
or IEC-625 interface, RS 232C interface and a 
real time clock. 

IEEE-488 (IEC-625): Busdriver. E2 (Three-state). 
"Interface Function Repertoire" 

Source handshake SH1 Complete capability 
Acceptor handshake AH1 Complete capability 


Talker T5 Basic talker, Serial 
poll, Talk only and 
Unaddress if MLA. 

Listener L3 Basic listener, Listen 


only and Unaddress if 
MTA. 


Service request SR1 Complete capability 
Remote/local RL2 No local lock out 
Parallel poll PP@ No parallel poll 
Device clear DC1 Complete capability 
Device trigger C@ Nocontroller 
Default address 8J No controller 

RS 232C 


Connector: RFI/EMI 

Busdrivers: Data circuits Spacing “0” > +3V; 
Marking “0” < -3V (T x D and R x D lines) 
Control circuits ON> +3V; OFF< -3V (RTS, CTS, 
DSR and DTR lines) 

Current Output: <10 mA 

Impedance: Output 300Q; Input 3 kQ...7 kQ 
Voltage: Output -7V...+7V; Input -25V...+25V 


*Interface Function Repertoire* 

Baud-rate: 75, 110, 150, 300, 600, 1200, 2400, 
4800, 9600 or 19200 (input and output sepa- 
rately selectable) 

Stop-bits: 1 or 2 

Parity: odd, even or no 

Length: 7 or 8 

Transmission: Asynchrone, full duplex 
Handshake: Software ENQ/ACK or XON/SOF; 
Hardware DSR/DTR or CTS/DTR 

Serial Poll: ESC 7 

Go to Remote: ESC 2 

Go to Local: ESC 1 

Device Clear: ESC 4 

Device Trigger: ESC 8 

Digital Plot (option /403 and /803) 
Language: Selectable HPGL or Philips protocol 
dependent on plotter type 

Plotter select: Philips PM 8153/1, PM 8153/6, 
PM 8154, PM 8155 HP 7450, HP 7475A 


Pen select: Pen 1 for ChA 
Pen 2 for ChB 
Pen 3 for Register Ch A 
Pen 4 for Register Ch B 
Pen 5 for graticule and alphanu- 
merics 
Plot area: Softkey selectable 
Dot Matrix Printer 
Screen Dump: Compatible with Epson FX 80 
and HP Thinkjet® 
Drawing Area: 10 cm x 10 cm 


Analog Output 


Screen dump or register dump possible. Output 
voltage 1V horizontal and vertical (+3%). Pen lift 
TTL compatible. Plot time adjustable between 
20 ms...2 sec per dot. 


General Specifications 


Power Supply 


Nominal AC Voltage Range: 100...240V 
Nominal Frequency: 50 Hz...400 Hz 

Power Consumption: With options 160W 
nominal 

Memory Backup for Settings and Traces: 
Two LR6 batteries are required 


Mechanical Data 


Height: 176 mm (6.9 in); 250 mm (9.8 in) with 
feet and pouch; 4E in 19-inch rackmount version 
Width: 419 mm (16.5 in); 465 mm (18.3 in) with 
handle 

Depth: 570 mm (22.5 in); 670 mm (26.4 in) with 
handle 

Weight: 18 kg (39.6 Ib) excl. accessories 


Environmental Characteristics 


Meets environmental requirements of 
MIL-T-28800C Type III Class 5, Style D. 
Temperature: Operating 0°C...+50°C; Storage 
-40°C...+70°C 

Maximum Humidity: 95% relative humidity 
Maximum Altitude: Operating 4.5 km (15 000 
ft); Non-operating 12 km (40 000 ft) 

Vibration: Frequency 5 Hz...55 Hz. Max. accel- 
eration 30 m/s2 

Shock: 6 shocks each axis, half sine wave, 
pulse duration 11 ms, peak acceleration 300 m/ 
s2. Bench handling. (MIL-STD-810 method 516, 
procedure V). 

EMI: MIL-STD-461 Class B. VDE 0871 and VDE 
0875. 

Safety: The instrument meets the requirements 
of IEC 345 class |, VDE 0411 class |, UL 1244 
and CSA 556B. 


Included With instrument: 2, 10:1 passive 
probes, Blue contrast filter, Operating Manual 
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Ordering Information 


Model January 1989 prices 
PM 3320A 250 MS/s 
Digital Storage Oscilloscope................ $8990 


Optional Configurations 


When ordering, select basic “PM” model desired 
from above, and substitute the configuration 
option number listed below as a suffix: 

/003 Basic configuration ................... N/C 
/013 Basic configuration, plus FFT ... add 1000 
/303 Basic configuration, plus 19 in. 


RACKMOUNT Re ee eS, Be add 280 
/313 Basic configuration, plus 19 in 
rackmountiand!| Files .5-2 eee add 1280 


/403 Basic configuration, plus 

IEEE-488/RS 232 interfaces and 

plotter Olivers. Si... cians aesomegtecte add 1000 
/413 Basic configuration, plus 

IEEE-488/RS 232 interfaces, 

plotter drivers, and FFT ................. add 2000 
/803 Basic configuration, plus 

IEEE-488/RS 232 interfaces, 

plotter drivers, and rackmount ...... add 1180 
/813 Basic configuration, plus 

IEEE-488/RS 232 interfaces, 

plotter drivers, rackmount and 

BE Rehes. tee hae ttn) MEY of add 2280 


Example, Ordering Configuration 
To order the basic oscilloscope with rackmount 
and FFT, select: 


Model Price 

Oscilloscope PM 3320A 8990 
Configuration Option Suffix /313 1280 
Complete Model Number PM 3320A/313 10270 
Accessories (See page 53) 
Passive Probes 
PM 8911/09 500Q, 10:1 Probe with 

readout, cable length 1 m (3 ft)........... $125 
PM 8912/09 5 kQ, 100:1 Probe with : 

readout, cable length 1 m (3 ft)........... 125 
PM 8924/00 1:1 Probe, cable length 

15 (St) Sie ere eee eter eee 60 
PM 8929/09 10:1 Probe with readout, 

cable length 1.5 m (5 ft) ..............eeeeees 90 
PM 8929/19 10:1 Probe with readout, 

cablellengthy temi(Gift)izse eee cee 90 
PM 8929/29 10:1 Probe with readout, 

cable length 2.5 m (8 ft) ..............sc0es 90 
PM 8931/09 20 MQ, 100:1 Probe with 

(crete folll terepecee idee iaoen sar ue asa lH 135 


Active Probes 
PM 8940/09Q High Voltage Isolation 


Amplifier with readout ...................00 850 
PM 8943Q 650 MHz FET Probe ............ 850 
PM 9355/09Q AC Current Probe with 

fOADOUTEL Aa ie te soe ipa ies 1000 


Other Accessories 
PM 8917/003 Video Sync Separator 


and Line Selector ..)............1sssersenee $550 
PM 8956/001 Retrofittable IEEE-488 

(GPIB) and RS 232 interface .............. 985 
PM 8977/00 Camera Adapter for 

stationary USC) .c2ic2. 72ers. nee 150 
PM 8992/80 Accessory Pouch ............... 45 
PM 8991/04 Oscilloscope Cart............... 450 
PM 9051 BNC to 4 mm Banana 

Adapter: cvvcec..:esciene:s eure. ae ee eee 9 
PM 9310/00 Collapsible Viewing Hood.. 12 
PM 9311/00 Long Viewing Hood............ 85 
PM 9381 Oscilloscope Camera.............. 650 
PM 2122/01 50Q Coaxial Switch ........... 680 
PM 2195/09 Probe Switch 400 Mb ...... 650 
PM 2230/001 Series Instrument Drivers 

SOfWAlO>.cc.c2cnssc.s:c1-Faceseute, eae cee eee 590 
PM 2240/001 TestTeam Software ......... 925 
PM 2260/001 Oscilloscope Signal 

Processing Software .............::ccssccesees 800 


Service and Support 


Three-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 

Note: The above configurations meet North American 
power requirements. For other power options, see 
page 491. 
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High Performance and Portability 

The new PM 3308 is the ideal DSO to meet 
advanced field service requirements. With very 
compact design, this advanced instrument of- 
fers a convenience and portability never before 
achieved in a high-performance oscilloscope. 
The lightweight, low profile package weighing 
only 14.5 lb (6.5 kg), has a convenient shoulder 
strap making it easy to carry and bring real DSO 
measurement power exactly where it is needed. 

And there is another equally important side to 
this versatile instrument's capability — it has a 


PM 3308 


) 99 waveform storage 


performance that’s more than a match for any 
full-size instrument in its class. PM 3308 offers 
no-compromise test bench functionality that 
meets the most stringent demands for signal 
capture, measurement and analysis facilities. 


Advanced Technology 
Electroluminescent Screen 


The electroluminescent screen, the first fitted 
to an oscilloscope, delivers an unmatched 
combination of exceptionally compact overall 
instrument construction and outstanding display 


PM 3308 


RS-232 


performance. The 512 X 256 pixel screen mod- 
ule has a high resolution of 3 dots per mm. The 
completely flat screen is free of parallax errors 
and other non-linear distortions, while the wide 
viewing angle of 140 degrees allows the display 
to be read ciearly at almost any working angle. 
Focus is guaranteed correct with no need for 
adjustment. Text and trace color is amber, very 
clear and easy-on-the-eye, with exceptional 
contrast against the black display background. 


Clear Control Layout 


Contributing to its simple, secure operation, 
the PM 3308 has a clear control-panel layout 
with keys grouped by type of function; for ex- 
ample, those controlling the display, time, trig- 
gering and vertical settings. Keys performing 
on-screen functions are light brown for instant 
identification and those for other functions are 
dark brown. Cursors, trigger levels, delays and 
other settings are conveniently and quickly 
controlled by a rotary-action dial with the se- 
lected function indicated by LEDs. 


Clear On-Screen Information 


The PM 3308’s clear and steady electrolu- 
minescent display is divided into three separate 
areas for at-a-glance read-out. 

The trace section has aclear 6.4 X 8.8 division 
graticule. An information area displays instru- 
ment settings and the results of measurements 
being performed. A third area is displayed when 
a softkey function is called, with a “pop-up” menu 
displayed temporarily over the right hand side of 
the trace section. Once the final selection has 
been made, the menu pops-down again for a 
clear view of the waveform. 

The total display measures 192 x 96 mm. 


Instant-Action Autoset 


Like most other Philips oscilloscopes, the PM 
3308 has a multi-function Autoset control that 
automatically sets timebase, amplitude and trig- 
gering so that an incoming signal is optimally dis- 
played. This valuable function provides instant 
signal viewing and measurement capability. 


Powerful Acquisition Performance 


The compact dimensions and easy portability 
of the PM 3308 in no way force any compromise 
on signal-acquisition performance. Two signal 
inputs are provided, together with a third exter- 
nal trigger input. Bandwidth is a full 100 MHz at 
a maximum sampling rate of 40 Ms/s on one 
channel. Maximum acquisition memory is 8 
kbytes with an 8-bit vertical resolution, providing 
a powerful combination of speed and measure- 
ment length for detailed signal capture. Even 
fast glitches and single-shot phenomena can be 
reliably caught with a glitch-capture capability 
down to 10 ns. 

The 5 MHz bandwidth limiter can be used in 
low frequency applications to cut-out noise and 
moreover, unwanted noise can be reduced fur- 
ther with an averaging capability for up to an 
astonishing constant of 10,000 signal averages. 
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For slow response signals, a roll mode is 
included down to 1 hour/div, giving over 200 
hours of recording time. 


Trigger and Delay Capabilities 


The PM 3308 can be triggered from different 
internal and external sources. In real-time sam- 
pling mode, pretrigger of up to one full acquisition 
record is possible; if the full 8 kbytes is used it 
allows a maximum pretrigger value of over 200 
divisions. The delay after trigger facility delays 
the signal for up to 999 divisions, so you can 
zero-in on exactly the part of the signal you want 
to study. 

Furthermore, in real-time sampling mode, the 
DC-trigger accuracy is an exceptionally high 
0.8%, for precise determination of the trigger 
moment. This gives an accuracy comparable to 
timer/counters for single shot time interval 
measurements. 

For signals that are very noisy or suffer from 
interference or distortion, the PM 3308 has a 
unique variable hysteresis trigger capability. This 
feature allows for a stable triggering of those 
signals usually difficult to trigger by effectively 
‘desensitizing’ the trigger moment; not just low 
pass filtering but by a calculated decision on the 
digitized waveform. The hysteresis can be set at 
up to 50% of range. 


On-Board Storage Memory 


Additional versatility is provided by a non- 
volatile 180 kbytes RAMdisk, which provides a 
valuable storage facility for user data and instru- 
ment settings without the vulnerability of a re- 
movable mass storage system. Up to 100 traces 
can be stored for later analysis and comparison, 
or for down loading to a PC. Alternatively, up to 
100 complete instrument settings can be stored 
— particularly valuable for repetitive testing. 
Combinations of traces and settings can also be 
stored, with automatic memory partitioning. 


Powerful Signal Processing 


No less than four separate traces can be 
displayed simultaneously: the norma! input 
channels A and B, plus additional, computed 
traces resulting from operations such as addi- 
tion, multiplication, division, subtraction, integra- 
tion or differentiation. These math functions are 
standard on the PM 3308 and can be performed 
either directly on input channels via channel A 
or channel B, or on stored signals. With this on- 
board computing power, the PM 3308 can in- 
stantly provide complex calculated results such 
as signal energy and power. If desired, signal 
smoothing can be selected to reduce the effects 
of noise. 


Cursor Measurements 


An extensive range of easy-to-use cursor 
measurements makes it easy and quick to get 
exactly the required signal information. Facilities 
of the PM 3308 include a comprehensive selec- 
tion of both vertical and horizontal measure- 
ments. Vertical measurements comprise: 
® Voltage differences between cursors, 
® peak-to-peak and RMS values, 

* average DC levels and mean trace voltages, 

* cursor-to-zero and reference-to-zero voltages, 

° 10 to 90% of voltage between cursors, 

© 50% voltage for 1/2 peak-to-peak component 
over area defined by cursors, 

®maximum and minimum voltages between 
cursors, 

* linear and log ratios of V and V_, measure- 
ments of two signals. 


Horizontal measurements allow even further 
analysis of waveforms, particularly with re- 
spect to time: 


* Cursor-to-reference, showing the time differ- 
ence between the cursors, 

* cursor-to-trigger time difference, 

° reference-to-trigger time difference, 

* risetime, 

°® frequency and period, 

® phase measurements. 


All these measurements can be performed 
with an excellent resolution of up to 25 ns ina 
single shot. Up to four measurements can be 
performed on a single waveform or alternatively, 
measurements can be performed on up to four 
different waveforms at the same time. The result 
is a versatile and powerful facility for channel-to- 
channel measurements and comparisons of 
measured parameters. 

These extensive, high resolution measurement 
capabilities allow the PM 3308 to easily replace 
separate instruments like precision multimeters 
and counters in any engineer’s toolkit. 


Powerful Signal-Display Functions 


Versatile functions allow detailed signal dis- 
play and examination, making maximum use of 
the available information. For example, for de- 
tailed viewing of a part of the trace, simply set the 
cursor on the section to be examined and zoom 
in. Also provided is a separate function which 
separates X-Y plots and traces made against the 
timebase. 

Gaps between samples can be filled by linear 
interpolation of the available displayed points. 
Sine interpolation can generate a best-fit sine- 
wave for as few as three points, while simple 
pulse interpolation is also provided. 


GPIB/IEEE-488 and RS 232C 
interfaces Standard 


Both GPIB/IEEE-488* and RS 232C interfaces 
are built-in as standard, providing maximum 
flexibility in interconnection. The IEEE-488 inter- 
face allows the PM 3308 to be used in automated 
test systems environments, while the RS 232C 
serial interface supports connection to a PC for 
easy down loading of measurement data or 
simple remote control of the instrument. In addi- 
tion, both these interfaces can be used for direct 
connection to a digital plotter, providing instant 
hard-copy documentation of captured or com- 
puted waveforms. 


Information area: displays the instrument settings and 

results from measurements 

° The trace section has a clear 6.4 x 8.8 graticule 

° This menu appears if a horizontal cursor measurement 
is selected. Once the final selection has been made 
the menu pops-down again for a clear view of the 
waveform 

° Trace 1: Input from Channel A, Attenuator 8V/div 

° Trace 2: Input from Channel B, Attenuator 2V/div 

° Trace 3: Result of YA*YB, notice dimension 

° Trace 4: Trace recalled from memory 

° Timebase setting 1 ms/div. 

¢ DC trigger level 0.0000V; source Channel A; AC 
coupled 

¢ Voltage difference between cursor and zero-crossing 
on Trace 1 

¢ Voltage difference between cursors on Trace 2 

¢ Frequency of Trace 4 

° Risetime of Trace 1 

° Current date and time 

° Clear on-screen information: three separate areas 
for at-a-glance readout. This display area measures 
192 x 96 mm 


Clear control layout: keys grouped together by type of 
function; different colors for softkey functions. 


* The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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Specifications 


Technical Specifications 


Autoset: Sets display, text, vertical mode, hori- 
zontal mode and trigger coupling in a predefined 
position. Other parameters are set depending on 
signal, so that signals at inputs are all correctly 
recorded and displayed. 


Signal Acquisition 

Sampling Type: Real time 1 us/div...1 hour/div. 
(Half time resolution in dual channel operation at 
1 ps/div). Equivalent time 10 ns/div...0.5 us/div 
Maximum Sampling Rate: Real time sampling 
40 Megasamples/s in single channel operation; 
20 Megasamples/s in dual channel operation. 
Equivalent time 4 gigasamples/s 

Vertical (Voltage) Resolution: 8 bits or 0.4% of 
full range: 7 bits at 5 mV/div 


Horizontal (Time) Resolution: 

Single channel acquisition: 

MaxMem off: 512 samples/acquisition 
MaxMem on: 1 ps/div...1 hour/div at 

8192 samples/acquisition; 

10 ns/div...0.5 s/div at 512 samples/acquisition 
Dual channel acquisition: 

MaxMem off: 512 samples/acquisition 
MaxMem on: 1 us/div...1 hour/div at 

4096 samples/acquisition; 

10 ns/div...0.5 us/div at 512 samples/acauisition 
Acquisition Time: In Real Time mode, time 
needed to acquire signal +250 ms. Minimum in 
Equivalent time 350 ms (Depends on input fre- 
quency) 

- Sources: Channel A and Channel B 
Acquisition Modes: Channel A only; channel A 
and channel B; average; glitch detection 

Time Skew Samples Channel A/Channel B: In 
Real Time, 25ns; in Equivalent Time Simultaneous 


Channels A and B 


Input Connector: BNC with probe read-out 
Input Impedance: 1 MQ in parallel with 35 pF 
Input Coupling: AC, DC or GND. (In GND 
position: channel input disconnected from BNC 
and connected to ground. Zero calibration of 
channels when both channels are grounded.) 
Max. Input Voltage: 200V 

Deflection Coefficient: 5 mV/div...5V/div ina 1- 
2-5 sequence of 10 steps. Error limit overall 
+1.5%; up to memory +1.5% (add +3.5% in 
Equivalent time mode (2x at 5 mV/div)). Non 
linearity according to IEC 351 1.5% 

Dynamic Range: +6.2 div 

DC Offset Control: -3 div...+3 divin 1/2 div steps 


Frequency Response: 

Lower transition point of BW: 
Input coupling in DC position - DC 
Input coupling in AC position - <5 Hz 


Upper transition point of BW (-3dB): 

In Equivalent time - >100 MHz 

In Real time - >5 MHz; (source = 50Q; channel 
input terminated with 50Q) 

Bandwidth Limiter: Starting point of HF rejec- 
tion at 5 MHz (-3 dB); slope 6 dB/octave 

Pulse Response: Rise time 3.5 ns (calculated 
from bandwidth x rise time = 0.35) 

Common Mode Rejection Ratio: At 1 kHz, 
100:1 (in Real-time); at 50 MHz, 10:1 (in Equiva- 
lent time) 

Spurious Signals: Noise <0.25 div or 3 mV 
(whichever is greater). Add 0.15 div or 4 mV in 
Equivalent time 

Glitch Detection Function: 100% detection of 
pulses with width 10...50 ns 

Average: Constant 10, 100, 1000, 10000 in 
block or continuous mode 

Cross Talk: <-40 dB at 1 MHz; <-30 GB at 
50 MHz 


Time Base 
Modes: Recurrent, Single shot, Roll 


Time Coefficients 

In recurrent mode: 10 ns/div...200 ms/div 

In single shot mode: 1 s/div...200 ms/div 

In roll mode: 500 ms/div...1 hour/div 

Error limit: In Equivalent time mode +3%; In 
Real-time mode 20 ppm/°C 


Triggering 

Sources: Channel A, channel B, EXT, EXT/10, 
line, manual 

Input Connector: BNC 

Input Impedance of EXT Trigger Inputs: 1 MQ 
in parallel with 35 pF 

Coupling: Internal DC; External DC, AC, LF 
rejected, HF rejected, AC-HF rejected, TVF 
Mode: Recurrent auto, recurrent triggered 
Max. Input Voltage: 200V(DC + AC peak) 


Signal Trigger Sensitivity: 

Channel A or B: 

In Real time hysteresis setable from 

1% (0.05 div) to 50% (3.2 div) 

In Equivalent time at 100 MHz - <2 div 

In Equivalent time at 20 MHz - <1 div 

(2x at 5 mV/div.) 

EXT: at 100 MHz - <500 mV; at20 MHz - <300 mV 
EXT/10: at 100 MHz - <5V; at 20 MHz - <3V 
Slope Selection: Pos or neg 

Signal Level Control Range: Channel A or B 
+(3.2 div-2 Isb); EXT +2.5V; EXT/10 +25V 


Frequency Response 

Lower transition point of BW: 

Trigger coupling in DC position - DC 

Trigger coupling in AC position - <5 Hz (-3dB) 
Trigger coupling in LF REJ pos. - 30 kHz (-3dB) 
Higher transition point of BW: 

Trigger coupling in HF REJ pos. - 50 kHz (-3 dB) 
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Trigger Delay 

Real time sampling mode: 

Range if MaxMem off: -12.7...+999 div 

Range if MaxMem on: -204.8...4 999 div 
(ZOOM=1) 


Equivalent time sampling mode: 

Fixed delay of 1 div + approx. 35 ns; delay value 
measured in autocal sequence and displayed in 
divisions 


Memory 


Memory Size: Max. record depth 8 kbytes (4 
kbytes per channel in dual channel); storage 
memory for traces and settings 180 kbytes 
Functions: Write, Lock, Select 


Display 

Display Medium: 191.9 cm x 95.9 cm rectangu- 
lar electroluminescent display with 0.275 mm x 
0.225 mm pixel size 

Display Modes: Up to 4 traces; definition of 
traces: Channel A, Channel B, memory, addi- 
tion, multiplication, subtraction, division, integra- 
tion, differentiation and smoothing; interpola- 
tions - linear, sine, pulse, off. Display expansion: 
horizontal (X-ZOOM) - 0.05x, 0.1x, 1x, 10x; 
vertical (Separation) - 1x, 0.5x, 0.33x, 25x (de- 
pends on number of traces); X vs Y: trace 1 vs 
trace 2 and/or trace 3 vs trace 4; graticule: can be 
switched on/off; cursor and reference cursor: 
tracking on/off switch 


Calculation Facilities 


Number of Free Definable Measurements: 4 
Sources: Trace #1, #2, #3, #4, trace #1/trace 
#2, trace #1/trace #3, trace #1/trace #4, trace #2/ 
trace #3, trace #2/trace #4, trace #3/trace #4 
Vertical Functions: Voltage difference, peak- 
peak, RMS, DC-level, mean, cursor-zero, refer- 
ence-zero, voltage 10% to 90%, voltage 50%, 
MAX, MIN, ratio RMS (lin), ratio RMS (dB), ratio 
voltage (lin), ratio voltage (dB) 

Horizontal Functions: Cursor-reference, cur- 
sor-trigger, reference-trigger, rise time 10% - 
90%, frequency, period, phase 


Cursor and Reference Cursor 


Horizontal Resolution: In single channel mode 
1 : 8192; in dual channel mode 1: 4096 
Vertical Resolution: 1: 256 

Read Out Resolution: 5 digits 


Calibrator 


Square Wave 

Internal Impedance: 4500 +5% 

Output Voltage: 5V +3% (peak to peak) 
Output Current: 10 mA +5% (peak to peak) 
Frequency: 1 kHz +10% 
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Communication Interfaces 

IEEE-488 Interface: 

Type of Interface: ANSI/IEEE Std.488-1978 
Connector: RFI/EMI shield connected to pin 12 
Bus Drivers: E2 (Three-state) 


Interfacing Function Repertoire: 
Source handshake SH1_ complete capability 


Acceptor 
handshake AH1 complete capability 
Talker T5 Basic Talker 
Serial Poll 
Talk only 
Unaddress if MLA 
Listener L3 Basic Listener 
Listen only 
Unaddress if MTA 
Service request SR1 Complete capability 
Remote local RL1 Remote, Local, 
Local Lock-out 
Parallel poll PPO No capability 
Device clear DC1 Complete capability 
Device trigger DT1 Capability 
Controller CO No capability 


Address: 0...30, indicator in EL display, default 
address 8 

Source Handshake Timing: First source time 
(T,,) 22 ws, Source time (T,,) 20.5 us 
Acceptor Handshake Timing: Accept time (T, .) 
<0.65 ps, Ready time (T,,) 20.02 us 


RS-232C Interface 

Connector: RFI-EMI 

Current Output: <10 mA 

Impedance: Output 300Q, input 3...7 kQ 
Voltage: Output 10...+10V, input -25...+25V 


Interfacing Function Repertoire 

Baud Rate: 50, 75, 110, 150, 300, 600, 1200, 
2400, 4800, 9600 

Number of STOP-Bits: 1 or 2 

Parity: odd, even or none 

Character Length: 7 or 8 

Transmission Mode: Asynchronous, full du- 
plex handshake 

Software XON/XOFF or OFF 

Hardware DSR/DTR or CTS/DTR 


Serial poll ESC 7 
Go to Remote ESC 2 
Go to Local ESC I, ESG3 
Device Clear ESC 4 
Device Trigger ESC 8 


Front Panel Control 

Modes: Local, remote-locked 

Push Buttons: Command and question 
Continuous Control: Command and question 
Probe Identification: Question only 

Text on EL-Display Control: Command and 
question; modes: graticule On/Off; combined 
text: signal trace, settings read-out, cursors and 
calculation 

Cursor Control: Command and question; re- 
solving power 1:8192 max 
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Power Supply 

Source Voltage AC (rms): Nominal 100...240V: 
limits of operation 90...264V 

Source Frequency: Nominal 50...400 Hz: limits 
of operation 45...440 Hz 

Maximum Power Source Interruption: At least 
2ms 

Power Consumption (AC Source): Nominal 90W 


Other 

Data and Settings Retention: 

Memory Back Up Voltage: 2...<3.9V 
Memory Back Up Current Drain: typically 
130 pA 

Batteries: 3pcs NiCd IEC: KR-15/51 
Retention Time: typically 150 days 
Temperature Range: 0...+55°C 


Digital Plot Output 

Connector: |IEEE-488 or RS 232 

Function: screen dump 

Languages: HPGL and Philips GL 

Paper Size: A3 (B) and A4 (A) 

Real Time Clock: Display of seconds, minutes, 
hours, days, months (battery buffered). Year, 
century (remote controlled) 

Autocal: Calibration of zero of both channels; 
determination of delay in equivalent time 


Mechanical 

Size: 122 mm Hx 276mm Wx 410mm D (4.8 
in Hx 10.9 in W x 16.1 in D) 

Weight: 6.5 kg 

Operating Position: Horizontal (standing on 
feet) 

Cooling: Fan aided convection 


Environmental 


Temperature 

Rated Range of Use: +15...+35T (max. RH 75%) 
Operating: 0...+50°C 

Storage: -40...+75°C (EL-display -25...+70°C) 


Maximum Humidity 
Operating: 75% Relative humidity 
Storage: 95% Relative humidity 


Maximum Altitude: 

Operating: 4.5 km (15000 feet) 

Storage: 12 km (40000 feet) 

Vibration (Operating): 

Freq. 5...15 Hz: sweep time 7 min, excursion (pk 
to pk) 

1.5 mm, max acceleration 7 m/s? (0.79) 

Freq. 15...25 Hz: sweep time 3 min, excursion 
(pk to pk) 

1.0 mm, max acceleration 13 m/s? (1.3g) 

Freq. 25...55 Hz: sweep time 5 min, excursion 
(pk to pk) 

0.5 mm, max acceleration 30 m/s? (3.0g) 
Resonance dwell: 10 min 


Shock (Operating): Total 18 shocks, 6 on each 
3 axes: shock wave form half sine, duration 11 
ms, peak acceleration 300 m/s2 (30g) 

Bench Handling: 

Meets requirements: MIL-STD-810 method 516, 
proced. V, Salt atmosphere, structural parts meet 
requirements: MIL-STD-810 method 509, proced. 
|, salt solution 20% 

Safety: Meets requirements of: IEC 348 Class | 
Included with Instrument: One 10:1 10 MQ 
passive probe with read out, operating manual, 
programming manual 


Ordering Information 


Model January 1989 prices 


PM 3308/003 100 MHz Flat Display 
Digital Storage Oscilloscope................ $7500 


Accessories (See page 53) 


Passive Probes 
PM 8924/00 1:1 Probe, cable length 


5 ft (1.5m) ccna ee 60 
PM 8924/20 1:1 Probe, cable length 

8 ft (2.5) ssnsse.ss22-csscce nese ee 60 
PM 8926/29 10:1 Probe, cable length 

8 ft (2:5M) s...:0...to nie 80 
PM 8933/101 10:1 Probe, cable length 

5 ft (1.5m)... 2. nee 100 


PM 8943Q FET Probe ...............cccssceeeeee 850 
PM 8940/09Q High Voltage Isolation 

PrObD@\. sisccisteccorvestes terete 850 
PM 9355/09Q AC Current Probe ........... 1000 
Other Accessories 
PM 9051 BNC to 4 mm Banana 

Binding Posts .......:...:¢r.s.cceeee 9 
PM 2295/05 IEEE-488 cable length 

1.55 (O! 5M) ti coc. .scenctte cece eee 150 
PM 2295/10 IEEE-488 cable length 

3 ft.(1M) scccb5..:.6.c000scasa ee ee 155 
PM 2295/20 IEEE-488 cable length 

6 Tt (2M) se as 170 


Note: The above configurations meet North American 
power requirements. For other power options, see 
page 491. 
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Analog and Digital 


The PM 3350 is the answer to many DSO 
measurement requirements, offering a combi- 
nation of the best of real-time and digital storage 
oscilloscope technology. PM 3350 is designed 
as a high power digital storage scope for capture 
and analysis of single events and repetitive sig- 
nals. It also has real-time capabilities that are 
needed or convenient in some applications, with 
an analog bandwidth of 50 MHz. (And the 
PM 3365, on page 43, expands this to 100 MHz, 
while adding other significant product enhance- 
ments.) 

As a true “combi-scope’”, the PM 3350 is not 
simply an anolog scope with “add-on” digital 
features, but rather is a fully implemented DSO 
with real-time capability. The PM 3350 sampling 
rate “benchmark” is a very high maximum 100 
Msamples/s for each channel simultaneously. 
This high sampling frequency allows storage of 
fast signals with excellent resolution. Maximum 
single event resolution is 10 ns. 
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Analog Shift Register 


The PM 3350 uses a P®CCD (or Profiled Peri- 
staltic Charge Coupled Device), a solid state 
combination of a fast track-and-hold input circuit 
and an analog shift register. Momentray values 
of input signals in analog samples are captured 
with intervals as short as 10 ns (100 Msamples/ 
s clock). After triggering, these samples are pre- 
sented to an accurate, successive approxima- 
tion A/D at a much slower 100 ksamples/s. 
Digitizing is thus internally a low frequency 
operation, giving high resolution, yet not sacrific- 
ing the very high data capture rate of 
100 Msamples/s. This ensures single shot events 
are captured and displayed to a bandwidth of 
over 10* MHz, such as in destructive testing or 
power device switching transients. Indeed, the 
fast sampling rate of PM 3350 brings an unpar- 
alleled break-through in DSO performance in 
this price range. 


Simultaneous Sampling 
Unlike many DSO’s in the PM 3350's class, the 


PM 3350 & PM 3365 
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RS-232 


maximum sample rate is maintained even when 
both channels are in use. It’s essential that 
sample rate is not reduced in two channel acqui- 
sition, because sample rate determines the ef- 
fective single shot bandwidth, and this is one of 
the critical specifications for a DSO. The 
PM 3350 offers full 100 MS/s on both channels 
simultaneously, which also means no time errors 
are caused by sample multiplexing in capture 
from channel to channel. Furthermore, the reso- 
lution is maintained at a very high 10 ns. 

Extending single shot applications further, the 
PM 3350 incorporates a multishot capability, 
thanks to its expanded memory, as described 
below. 


Deep Memory 


A lower timebase settings, signals measured 
at speeds up to 5 ms/div, are stored in a 4kbytes 
x 8-bit memory. Data from the memory can be 
transferred to a second 4kbytes x 8-bit memory 
by one keystroke, permitting separate storage of 
channels A and/or B. This allows storage and 
display of reference waveforms while at the 
same time, capturing and displaying live signals 
from the device under test. Up to 4 traces may be 
stored and displayed at any one time. 

This expanded memory has the added benefit 
of allowing multishot signal capture and display. 
The second reference memory effectively 
doubles single shot memory dept, by first captur- 
ing asingle shot in the acquisition memory. Then 
it is dumped into the reference memory. The 
scope re-arms and takes the next incoming 
signal, so capturing 2 events. These signals may 
be close in time (within 50 ms) or may be many 
hours apart. Combined with the high sample 
rate, this flexibility is a great help in tracking down 
elusive intermittent faults. 


Low Frequency Signal Registration 


As well as fast signal capture, the PM 3350 has 
a roll made with sweep speeds down to 50 s/div 
giving a visual display lasting 8 minutes, allowing 
low frequency phenomena to be studies. The 
signal can be frozen at any time by pressing a 
single button. This is useful for study of chemical 
or biological reactions and responses, for ex- 
ample, or for slow mechanical “wear and tear” 
cycling. In fact this roll facility, can be used ina 
similar way to a paper and pen recorder. 


Triggering Functions 


The PM 3350 has a selection of powerful 
trigger capabilities, including Automatic, Manual 
and Single shot settings. In addition, microcom- 
puter control supplies a built-in intelligence that 
completely eliminates operator adjustment in 
auto-triggering mode, making operation simpler 
and more accurate. TV line and frame for posi- 
tive and negative video, alternate, auto P-P or 
DC, ext. and line trigger are all included in the 
triggering facilities, which has a wide 100 MHz 
bandwidth. 

“With 10 datapoints/period. 
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Pre-trigger and Post-trigger Delay 
Capabilities 

A major advantage of a digital storage scope is 
its ability to define precisely the portion of the 
waveform to be captured before or after the 
trigger. The PM 3350 has a pre-trigger capability 
of up to 10 divisions, allowing events leading up 
to the trigger moment to be captured and viewed. 
For example in transient waveforms, the whole 
of the leading edge may be recorded rather than 
just from the trigger moment on. This capability 
prevents signal detail prior to the trigger moment 
from being missed and Is an important feature in 
the analysis of destructive tests. Furthermore, 
the PM 3350 has a capability of posttrigger (i.e. 
the time delay after the trigger point) for up to 250 
divisions. Thus, records of over 25 screens width 
of information can be captured and displayed. 


Low Level Signals 


In mechanical applications where very low 
level signals are not unusual, the 2 mV/div facility 
allows direct input to the memory from, for ex- 
ample, a transducer. 


X-Y Displays 

Analog mode can be used for the display of X- 
Y diagrams. Filter curves, lissajous figures and 
other similar phenomena which are not time-re- 
lated, but have other reference voltages, can be 
displayed for further analysis. 


GPIB/IEEE-488 or RS 232C 
Interface 


Signal transfers between the PM 3350 and a 
controller are possible via GPIB/IEEE-488* or 
RS 232C interfaces, for data processing, digital 
plots and mass storage. 


Documentation and Hard Copies 


The PM 3350 has several options for making 
hard copies of waveforms, with a built-in analog 
output to drive an X-Y recorder. A pen lift control 
is also provided. Digital plotters can be driven 
directly via the optional IEEE-488 or RS 232 
ports. Philips PM 8155 and HPGL compatible 
plotters are supported by the PM 3350. The 
interfaces port is directly compatible with some 
dot-matrix printers, such as the Epson FX 80 HP 
Thinkjet® and compatibles. 


® HP Thinkjet is a registered trademark of the Hewlett 
Packard company. 


*The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 


Ergonomic Design 


Much attention has been paid to the 
operator interface on the PM 3350. All the inno- 
vations on the Philips 60 MHz and 100 MHz 
oscilloscopes are utilized in the PM 3350, result- 
ing in a front panel layout that is much clearer, 
simpler and easier to use than on conventional 
scopes. Significant and new features are: 


* LCD panel for direct read-out. The LCD panel. 


is directly alongside the screen and gives a 
clear, at-a-glance alphanumeric read-out of 
settings, eliminating the need to look at control 
positions set on a crowded textplate. 

® Fast-action up/down controls. Ranges and set- 
tings are entered by fast, fingertip-action con- 
trols. 

° Menu-driven softkeys. Functions such as time- 
base and trigger settings are softkeyed, witha 
step-through function sequence. Selected 
functions are clearly indicated at all times on 
the LCD panel. 

® Logical panel layout. Variable settings like Y- 
pos. and X-pos., trigger levels and hold-off are 
grouped together on the right of the front panel; 
display settings are grouped on the left of the 
CRT. The result is a clear panel layout that 
simplifies and speeds operation. 


Autoset 


Accessed by a single button, this function 
allows instant setting of all scope parameters for 
any input signal, eliminating time-consuming 
manual range finding and fine adjustment. 
AUTOSET operates in the Digital Storage mode, 
as well as when operating in the Real Time 
mode. Combined with the ergonomic design, the 
PM 3350 really offers true ease of use. 


Signal Handling 


The PM 3350 features extensive signal han- 
dling and measurement capabilities. It has clear 
on-screen softkey menu structures that permit 
quick access to a wide variety of measurements, 
by means of two independent cursors. These 
cursors allow the usual dV (voltage difference 
between cursors) to be performed, and further 
extend the range of automatic measurement 
facilities. In addition, the cursors offer measure- 


ments of signal frequency, rise and fall times and . 


peak-to-peak voltage of the captured waveform, 
and can be performed live. 


Other signal handling capabilities include a 
unique function called “RESTART”. This func- 
tion allows the user to zero in on a specific part 
of the signal, simply by positioning the cursors on 
either side of the portion of the waveform of 
interest and pressing the RESTART key. The 
result is the reacquisition of the signal at full 
resolution (not just expansion which yields no 
further signal information), with a digital delay 
and timebase calculated from the position of the 
cursors. To complement the signal handling, 
there is a further signal expansion possibility up 
to a factor 32. 


Modular Design, Easy Service 


The modular design and construction of the 
PM 3350 DSO provides exceptional component 
accessibility, making service fast, simple and 
low-cost. Swing-up PCBs allow easy access and 
removal is straightforward, due to the plug-in flat 
ribbon cable connections. Repairs in the field are 
quickly performed by simply replacing damaged 
modules. A complete, built-in software-driven 
test routine assures correct operation within 
minutes via on-screen test displays with instruc- 
tion text. 


Automatic testing 


The modular construction brings another bene- 
fit - thorough testing, at module level for the first 
time, before building into a complete instrument. 
Each module passes through a computerized 
test station where it is given a complete func- 
tional test and adjustments are made. There is 
thus no chance of a complete instrument con- 
taining a faulty module. As a check, complete 
instruments have to pass a test routine, an 
extended burn-in period and then, a final series 
of tests. Thus, through such a rigorous test 
procedure, last minute defects are eliminated 
ensuring a long, trouble-free service life for the 
instrument. 

Specifications and Ordering Information — 
see PM 3365 


42 


1989 Fluke and Philips Catalog 


Digital Storage Oscilloscopes 


PM 3350 & PM 3365 


<a) 


PM 3365 ADOMHz -100MS/s 


Ai lava: S.BOIV ates ems. 


COMTROL CAL 200 SELECT. RETURH 


sosesinh Samah, | Sowiamah, | aa. 


PHILIPS 


PHILIPS 


PM 3365 


P eae anu 100 MS/s Advanced Digital Stade OSE NOSE ODE 


The PM 3365 brings additional DSO and real- 
time functionality to the PM 3350 range of oscil- 
loscopes. It offers all the same capabilities as 
found in the PM 3350 - Roll mode for low fre- 
quency signal capture, the same single shot 
capture facilities and the same ease of use. But 
the PM 3365 now adds more through higher 
bandwidth, repetitive sampling and more cap- 
ture and analysis power. The PM 3365 is the big 
brother of the popular PM 3350, a DSO for 
extended applications. 


Double Performance 


The new PM 3365 extends the performance 
standard for the popular ‘combi-scope’, the term 
which describes a full capability Digital Storage 
Oscilloscope and conventional analog real time 
scope in one unit. A high performance 100 MHz 
bandwidth for both analog and digital operation 
is complemented by a fast 100 MS/s sampling 
rate, the same as for the PM 3350, for single shot 
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capture resolution of 10 ns. This combination 
gives exceptional capture and analysis capabili- 
ties to crack tough measurement problems. 

With its advanced features, the PM 3365 is a 
powerful systems instrument, offering all the 
advantages of digitizing: long term storage of 
waveforms for future reference; transfer of wave- 
form data; and automatic waveform parameter 
extraction, either internally through the PM 3365's 
built-in measurement calculations or externally 
via a remote systems controller. 


Repetitive Sampling 

While the sample rate determines the single 
shot capabilities of a DSO, sequential repetitive 
sampling is needed to digitize recurrent signals 
up to the full 100 MHz bandwidth. Here the 
digitized signal is built up over successive sweeps 
of the incoming signal; on each sweep a sample 
is taken until the memory is completely filled and 
the cycle begins again. The PM 3365 uses this 


RS-232 


sequential sampling technique to provide a 
100 MHz capture bandwidth, mirroring the ana- 
log capabilities. All the benefits of digitized sig- 
nals can then be harnessed to give measure- 
ment and analysis capabilities to 100 MHz and 
beyond, including constant light output over all 
timebase ranges even at 20 ns/div. With an 
equivalent time sample rate of 2.5 Gs/s, expan- 
sions up to x32 enable small signal details to be 
accurately examined. 


Sensitive To Your Needs 


The input sensitivity of PM 3365, over the full 
100 MHz bandwidth, cover almost every applica- 
tion. This gives nV resolution in results, pinpoint- 
ing those small signal variations. Couple this 
with a 1.2 division trigger sensitivity at 100 MHz 
and you have stable wideband low level signal 
capture. If you want even more speed, the trigger 
capabilities are specified all the way up to 150 
MHz and you have in addition all of the excellent 
trigger facilities as found in the PM 3350. 


Advanced Cursors 


Analysis of captured signals couldn't be easier 
than with the PM 3365. As for the PM 3350, the 
same independent cursor control allows you to 
position two cursors to perform measurements 
on exactly the part of the waveform of interest. 
With signal tracking cross-hair cursors, parallax 
errors and the inconvenience of manual meas- 
urements are eliminated. No calculations are 
needed; signal voltages and time differences are 
read directly from the crisp, clear display and the 
PM 3365 adds the all important pulse characteri- 
zation measurements including signal frequency, 
period, pulse width and rise and fall times. 
Amplitude can be measured as peak-peak, RMS, 
mean and absolute voltage referenced to signal 
ground. 

This advanced performance is easily accessed, 
through intuitive softkey menus, and simply 
executed in most cases with a single push of a 
button. Remote control allows access to distrib- 
uted computing power; the scope will itself ana- 
lyze trace data for waveform measurements and 
return the result. 


Delayed Timebase Referencing 


When examining fine detail within a signal 
cycle, it is necessary to expand the section of 
interest while maintaining a complete cycle dis- 
play. Analog scopes do this by delayed sweep, 
where the main timebase (MTB) is slow and the 
delayed timebase (DTB) follows at a much faster 
speed, to give greater time resolution on a spe- 
cific part of the signal. To see any part of the 
wave in detail and not just a portion from the 
trigger point on, the second timebase sweep is 
delayed by a user-specified time interval relative 
to the MTB. The time reference of the detailed 
part to its position in the cycle is displayed on the 
MTB waveform by an intensified zone. 
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In the PM 3365, a similar function is available 
with the AUTOZOOM feature. A waveform is 
stored in the reference memory and displayed 
on screen, and acquisition takes place over a 
portion of the waveform, defined by cursors 
positioned by the user on the reference. If the 
cursors are moved towards each other, the 
acquisition timebase is automatically increased 
or ‘zoomed’ and so resolution and sample rate 
are higher only in the area between the cursors. 
For examination of any point, both cursors can 
be tracked together left and right across the 
screen over the reference trace, delaying acqui- 
sition to that point. This innovative delayed time- 
base referencing makes signal capture and 
analysis fast, efficient and simple. 


alTazoot 
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Delay Time Referencing enables a burst within a video 
signal to be examined while still displaying the complete 
signal. This is directly equivalent to the delayed timebase 
function on an analog oscilloscope. 


pence nner neat 


zoom 


CONTROL CALC SELECT RETURN 
Automatic Pk-Pk measurement between main cursors. 
The secondary cursors indicate where the positive and 
negative peak measurement is made. 


Complete Ease of Use 


All the PM 3365 functions are easy to use in all 
applications as the same logical control found in 
the PM 3350 is used in the PM 3365. The 
AUTOSET push button gives instant, optimal 
display of any input signal. The familiar and 
separate, clear LCD gives all relevant set-up 
information, so there is no searching of acrowded 
front panel. 

Ease of use also comes through clear menu 
structures and softkey positioning on screen. 
You can keep your attention focused on the trace 
even when performing tasks such as cursor 


measurements. Making hard copies is still as 
easy with the choice between RS 232 and 
IEEE-488 interface options. Hardcopy to digital 
plotters using the HPGL and Philips GL proto- 
cols, and on printers such as the Epson FX80 
and compatibles, and the HP Thinkjet is sup- 
ported and accomplished at the touch of one 
single button. 

Either interface also allows simple application 
in systems environments. Complete system 
control of all main scope functions is possible by 
the use of simple programming commands. 

No maiter what your application, PM 3365 not 
only offers very powerful, advanced functions 
but is easy-to use. These characteristics make it 
the ideal instrument for use in development and 
production environments. 


Specifications 


Technical Specifications 


All specifications are valid for PM 3350 and 
PM 3365 except where expressly stated other- 
wise. 


Analog Mode 


Vertical display modes: YA, YB, InvertB, A+B, 
A B (ALTernate or CHOPped) 

Frequency response: 

PM 3365: DC...>100 MHz -3dB 


PM 3350: DC...>50 MHz -3dB 

(20mV/div...10V/div) 

DC...>35 MHz -3dB 

(2mV/div...10mV/div) 

In AC lower 3dB point is <10 Hz 
Risetime: 
PM 3365: <3.5 ns (2mV/div...10V/div) 
PM 3350: <7.0 ns (20mV/div...10V/div) 

<10 ns (2mV/div...10mV/div) 
Pulse aberrations: <1.5 sub. div. peak to peak 
(input pulse 5 div. 1 ns rise) 
Deflection coefficient: 2mV/div...10V/div in 
1,2,5 sequence 
Error limit: +3% continuous control between 
steps with > flashing in LCD as warning symbol 
for uncal. setting 
Input impedance: 1 MQ + 2%; 20 pF + 2 pF 
Max. input voltage: 400V (DC + AC peak) 
Dynamic range: >24 div. at 10 MHz 

>8 div. at 100 MHz (PM 3365) 
>8 div. at 50 MHz (PM 3350) 

CMMR: 100:1 at 1 MHz 
Horizontal display modes: Timebase, or XY 
displays using YA and/or YB (vertical) and YA, 
YB or Ext. (horizontal) 
Timebase: 0.5s/div...50ns/div in steps of 1,2,5 
sequence 
Expansion: x10, fastest sweep speed 5ns/div 
Error Limit: + 3%, in x10 + 4% continous control 
between steps with > flashing in LCD as warning 
symbol for uncal. setting 


Triggering 

Trigger modes: Auto (free run), non auto trig- 
gered, single sweep 

Trigger sources: A,B, composite (A,B), Ext. 
(DC or AC), Line LCD indicates not triggered, 
triggered or armed status 

Trigger coupling: Auto peak - peak (P-P), DC, 
TAR, INE 

Trigger sensitivity: 

PM 3365 


10 MHz 
100 MHz 150 mv 


150 MHz 500 mV 
TVF/TVL 0.7 div sync 70 mV sync 
Level Range +800 mV 


PM 3350 


Slope pos (+) or neg (-), TVF or TVL pos (+) or 
neg (-) video 


Level view: +4 divisions (voltage indication in 
LCD) 
Error limit: +0.3 divisions 


X-Deflection 


Deflection coefficient: via Ch A or ChB 
2mV/div...10V/div 

Freq. response: DC to 2 MHz 

Error limit: + 5% 

Phase shift: <3 degrees (at 100 kHz) 

Ext. input impedance: 1 MQ+2%; 20 pF +2 pF 
Max. input voltage: 400V (DC + AC peak) 


Digital Mode 


All specifications equal to analog part unless 
otherwise stated 
Vertical Resolution: 8 bits 
Display modes: YA,YB, Invert B 
Frequency response: 
PM 3365: DC...>100 MHz -3dB 
(2mV/div...10V/div) 
repetitive sampling to full bandwidth 
PM 3350: DC...>20 MHz -3dB 
(2mV/div...10V/div) 
real time sampling only 
Horizontal Display modes: Recurrent, Single 
shot, Multiple shot (up to 2), Autozoom (PM 3365 
only) 
Timebase Recurrent: 
PM 3365: 0.5s/div...20 ns/div 
(repetitive sampling) 
PM 3350: 0.5s/div...0.5us/div 
(real time sampling only) 


eg nn a 
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Single shot, Multiple shot: 0.5s/div...0.5us/div 
Roll: 50s/div...1s/div 

Timing accuracy: + 0.1% 

Display expansion: x1...x32 


Horizontal Resolution 


Single channel: 

50s/div...5ms/div: 4096 samples/acquisition 

2ms/div...0.5us/div: 512 samples/acquisition 

2ms/div...20 ns/div: 512 samples/acquisition 
(PM 3365 only) 

Dual channel: 

50s/div...5ms/div: 2048 samples/acquisition 

2ms/div...0.5us/div: 512 samples/acquisition 

2ms/div...20ns/div: 512 samples/acquisition 
(PM 3365 only) 


Signal Acquisition 
Maximum sample rate: 100 MS/s, synchro- 
nously for both channels 
Equivalent time sample rate: 2.5 GS/s 
(PM 3365 only) 
Trigger delay: 
PM 3365: 10 divisions of pre-trigger 
2500 divisions of post-trigger 
PM 3350: 10 divisions of pre-trigger 
250 divisions of post-trigger 
Display expansion: x1...x32 horizontal 


Memory 


Storage registers: 2 

No. of traces stored in each register: up to 2 

Depth of acquisition memory: 4096 words 

Depth of reference memory: 4096 words 

Vertical resolution: 8 bits 

_ Display modes: Ch A, Ch B, Reg B in any 
combination 


Cursors 


Horizontal Resolution 

Single channel:1:4096 over 10 divisions 

Dual channel: 1 x 2048 

PM 3350: 2ms/div...0.5ns/div; 1:512 

PM 3365: 2ms/div...20ns/div; 1:512 (1:1024 in 
dot join) 

Vertical resolution: 1:256 over 10 divisions 

Read out resolution: 3 digits amplitude and 

time 

Calculation functions: 

PM 3365: dV, Vpk-pk, Vrms, Vmean, Vabs 

dt, Freq, Period, Pulse-width, Rise/ 

fall time 

dV, Vpk-pk, dt, 1/dt, Freq, Rise/fall 

time 


PM 3350: 


Interface Alternatives 


Analog output for XY recorders 

Output level: 1 V/full memory + 2% 

Penlift: TTL (0 or 1) 

Plot time/sample: 20ms...2000ms (softkey se- 
lectable) 


Connector: 9 pin DIN, female 
Functions: memory dump, register selectable 
Output sequence: channel A first 


Interface IEEE-488 (option 40) 

Bus driver: E2 (three state) 

Functions available: SH1, AH1, T5, L3, SR1, 
RL2, PPO, DT1, DC1, CO 


RS 232C (option 50) 

Handshake: Software XON/XOFF 

Hardware DSR/DTRandCTS/DTR 
Transmit 75...19200 

Receive 75...1200 

Stop bits: 1 or 2 

Parity: Odd, even or no 

Character length: 7 or 8 bits 


Digital plot (option 40 or 50) 
Language: Selectable HPGL or Philips protocol 
dependent on plotter type 
Plotter select: Philips PM 8153/1, PM 8153/6, 
PM 8154, PM 8155 HP 7450, HP 7475A 
Pen select: Pen 1 for ChA 
Pen 2 for ChB 
Pen 3 for Register Ch A 
Pen 4 for Register Ch B 
Pen 5 for graticule and 
alphanumerics 
Plot area: Softkey selectable 


Dot Matrix Printer 

Screen Dump: Compatible with Epson FX80 
graphics protocol or compatible, and HP Thinkjet 
Drawing Area: 10 cm x 10 cm 


Baud rate: 


General Specifications 


Miscellaneous Display: CRT with 8 x 10 cm 
viewing area P31 phosphor, 16 kV acceleration 
voltage. Parallax free graticule with continuously 
variable illumination. Separate LCD for display 
of status information, settings etc. LCD is con- 
stantly backlit. Softkey display are on CRT for 
selection of menu choices. 


Power supply 


Line voltage range: 100V...240V AC + 10% 
Line frequencies: 50Hz...400Hz + 10% 
Power consumption: 70W 


Mechanical Data 


Width: 387 mm (15.2 in) incl. handle 
350 mm (13.8 in) excl. handle 
Length: 530.5 mm (20.9 in) incl. handle and 
knobs 
518 mm (20.4 in) incl. handle excl. 
knobs 
455.5 mm (17.9 in) excl. handle incl. 
knobs 
433.5 mm (17.1 in) excl. handle and 
knobs 
146.5 mm (5.8 in) incl. feet 
134.5 mm (5.3 in) excl. feet 
Weight: Approx. 9.5 kg (20.9 Ibs) excl. 
accessories 


Height: 


Environmental Data 


The PM 3350/65 are designed to meet the re- 
quirements of MIL-T-28800 C, Type Ill, Class 5, 
Style D 

Temperature 

Rated Range of use: +10°C...+40°C 

Limited Range of Operation: 0°C...+50°C 
Storage: -40°C...+75°C 


Altitude 

Operating: 15,000 ft (4,500 m) 
Non-operating: 40,000 ft (12,000 m) 
Humidity: 95% RH 

EMI: MIL-STD-461 CLASS B VDE 0871 VDE 
0875 Grenzwert klasse B 

Safety: Meets requirements of IEC 348 Class 1, 
VDE 0411, UL 1244, CSA 556 B 

Shock: Operating and Non-operating: 30 g, ‘'/2 
sine, 11 ms duration, 6 shocks in each direction 
(3 each face), for a total of 18 shocks 
Vibration: 5...55 Hz, 15 minutes along each of 
three axes, with a maximum acceleration of 3 g 
Resonance dwell of 10 minutes at each fre- 
quency where resonance occurs, or at 33 Hz 
when no resonance found 

Bench handling: MIL-STD-810 method 516, 
procedure V 


Included: 2x PM 8926/09 Passive 10:1 probes 
with 5 ft (1.5 m) cable and scale factor readout, 
Blue CRT contrast filter, Operating Manual 


Ordering Information 


Models January 1989 prices 
PM 3350 100 Ms/s, 50 MHz 


Digital Storage Oscilloscope ............ $3990 
PM 3352 Same, with rackmount ......... 4115 
PM 3365 100 Ms/s, 100 MHz 

Digital Storage Oscilloscope ............ 4990 
PM 3367 Same, with rackmount.......... 5115 


Optional Configurations 


When ordering, select the basic “PM” model 
from above, and add the configuration option 
number listed below as a suffix. 


/003 Basic configuration ................2.. N/C 
/403 Basic configuration, with 
IEEE-488 interface ................ eee add 500 
/503 Basic configuration, with 
RSi232iGiintemace cenccmecestersaacueces add 500 


Example, Ordering Information 

To order a 100 MHz, 100 Ms/s Digital Storage 
oscilloscope in rackmountable configuration, with 
GPIB/IEEE-488 interface installed, select: 
Basic oscilloscope PM 3367 $5110 
Configuration option suffix /403 500 
Complete model number PM 3367/403 5610 
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Accessories (See page 53) 


Passive Probes 
PM 8922/501 1:1 or 10:1 Probe, cable 


lengthe5uftu(l SM) eae hae ces eres ss 


PM 8924/00 1:1 Probe, cable length 


5 ft (1. Sombie... ile Aaa be ae a, 


S25.) x ek be 


PM 8926/09 10:1 Passive Probe 
with readout, cable length 


BRC ain een iets ee eee 


PM 8926/29 10:1 Passive Probe with 
readout, cable length 


8 HQ oNa) a cree ae ake tre 


PM 8926/501 10:1 Probe, cable length 


5 AC Sma). ee gat tie een ee ae 


PM 8926/591 10:1 Probe with readout, 


cable length 5 ft (15m)... sete. ero 


PM 8931/09 20 MQ, 100:1 Passive 


Probelwithireadoutt.2cwe. eeeeee ee 
PM 8936/09 Set of two 8926/09 ............. 
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Active Probes 
PM 8940/09Q High Voltage Isolation 


Amplifier with readout ..............:eeeee $850 
PM 8943Q 650 MHz FET Probe ............ 850 
PM 9355/09Q AC Current Probe 

With.readOUtse:.se, Sete cere eae ae 1000 
Other Accessories 
PM 8917/003 Video Sync Separator 

and line’ Selectonaes. see 550 
PM 8957 Retrofittable GPIB 

IEEE*488"Interlace mencc-se. eee cere 500 
PM 8958 Retrofittable RS 232C 

Interface eter rere ncn ares 500 
PM 8988 Protective Front Panel 

COVE I ain Ee Wn eta ieee 35 
PM 8991/04 Oscilloscope Cart........... 450 
PM 8992/65 Accessory Pouch ........... 45 


PM 9051 BNC to 4 mm Banana Adapter 9 
PM 9076/01 DIN - 4 mm Banana Analog 
PloiOut:Cablevey. a eet ts 60 


PM 9076/02 DIN - Amphenol Analog 


Plot Out.Cable,............ set eee $60 
PM 9381 Oscilloscope Camera.......... 650 
PM 2195/09 Probe Switch, 400 MHz . 650 
PM 2122/01 50Q Coaxial Switch ....... 680 
PM 2230 Series Instrument Driver 

SOMWaAlEC vic\eccscscetecsensteee ate eee 590 
PM 2240/001 TestTeam Software ..... 925 
PM 2260/001 Oscilloscope Signal 

Processing Software ...........:ccceee 800 


Service & Support 


Warranty 

Three-year product warranty. See page 470 
for further information on warranty terms and 
definitions. 
Note: The above configurations meet North American 
power requirements. For other power options, see 
page 491. 
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Two Scopes in One 


Philips new PM 3335 sets a standard in per- 
formance and economy. This instrument is two 
professional scopes in one: it operates as a real- 
time 50 MHz analog oscilloscope and at the 
touch of a button, becomes a full function digital 
oscilloscope for advanced applications. Now, for 
the first time in a cost-effective scope, you have 
the power for digital capture and analysis of 
elusive single shots with a full 20 MS/s sample 
rate on each channel simultaneously. Unlike 
some scopes in this class, the full sample rate is 
maintained for all channel combinations, giving 
a single event resolution of 50 ns for both chan- 
nels. Repetitive signal analysis is also possible 
up to 50 MHzin analog oscilloscope mode. A x10 
expansion allows 5 ns sweep speeds for de- 
tailed viewing and furthermore, with the 100 
MHz trigger bandwidth, you have a higher trigger 
sensitivity over the full range. 


Extensive Memory Capability 


In a DSO, it is vital that the memory be large 
enough to capture all the data in the intended 
areas of use. The PM 3335 will be used in auto- 
motive, medical, mechanical, video and general 
electronics industries, as well as in education 
and training. Here, scopes must capture typical 
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waveforms over a full cycle and have an ade- 
quate sample resolution to show fine details 
within cycle. Typical examples here are in video 
waveforms or engine injection cycles. With its 
deep 8 kbytes x 8-bit acquisition memory and 20 
MS/s sample rate, the PM 3335 fully meets this 
requirement — indeed no other instrument in 
this price class has such a large memory. 

For waveform comparison, a second refer- 
ence memory is available. The full 8 kbytes x 8- 
bit memory allows storage and display of up to 2 
reference waveforms. Together with the 2 live 
waveforms from the acquisition memory, a total 
of 4 waveforms can be displayed. 


Measurement Cursors as Standard 


Independent voltage and time cursors make 
signal parameter extraction both accurate and 
fast. Along with measurement of voltage and 
time differences (dV, dt), the measurement func- 
tions include selection of ratio, phase and track. 
To aid the user further, a simple frequency cal- 
culation is made by 1/dt. 

Positioning cursors on the easily identified 
10% and 90% of peak-to-peak value gives a rise/ 
fall time readout. Cursors are particularly valu- 
able in dc measurements where any point on the 
captured waveform can be measured to refer- 
ence ground. This further extends use of the 


RS-232 


cursors so that readouts can show not only. 
difference results on a single trace, but also from 
trace to trace. 


Powerful Triggering 


The PM 3335's deep memory can also be used 
to show extensive pretrigger information. Unlike 
a conventional scope, a DSO can pretrigger, i.e. 
capture and display events prior to a trigger. A 
DSO continuously acquires data until stopped 
by detection of a valid trigger signal, rather than 
starting the sweep on detection of the trigger, like 
an analog oscilloscope. Thus all samples cap- 
tured by the DSO are effectively in “negative 
time” and contain pretrigger waveform informa- 
tion. 

This function is very useful in showing, for 
example, the complete leading edge of a pulse 
waveform for rise/fall time measurement (com- 
pared to an analog scope that can only show the 
edge form from the trigger moment on). Another 
example is to examine preshoot signals or tran- 
sients leading up to the trigger edge. In the 
PM 3335, up to 20 divisions of pretrigger infor- 
mation can be captured and analyzed. 


Two Interfaces in One 


The PM 3335 has communication facilities 
normally only expected in instruments in much 
higher price ranges. Its optional interface has 
both RS 232 and GPIB/IEEE-488* capability. 
Either can control instrument set-up and transfer 
waveform data in remote control applications. 
When combined with the increasing range of 
programming and control packages, the PM 
3335 is ideal for automatic signal capture and 
analysis. In particular, the software package for 
Oscilloscope Signal Processing (OSP) PM 2260 
enables cross-correlations, algebraic manipula- 
tions, FFT and many other manipulations on 
acquired traces. 

Mass storage of captured waveforms is also 
possible via the interfaces. If the large internal 
memory of 8 kbytes is insufficient, connect the 
scope to a PC and run the OSP. Simply answer 
‘yes’ to the prompt ‘mass storage?’ and the 
software automatically routes all captured data 
to external storage. Since PM 2260 is a package 
specifically designed for handling data from 
scopes, you need not become involved in mak- 
ing the scope communicate with the external 
storage — that’s all done for you by OSP. 


Advanced Plot and Print Capability 


The PM 3335 has so many functions not usu- 
ally found in competitive instruments, it should 
not come as a Surprise that it has extensive plot 
and print capabilities. The plot function outputs 
screen copies to industry standard plotters and 
printers via the optional interface card. Plot lan- 
guage is HPGL or Philips GL, covering virtually 
all available XY plotters. Screen copies can also 
be sent to EPSON FX 80 printers or compatibles 
over both interfaces. 

*The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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Simple to Operate 


While the PM 3335 offers capabilities never be- 
fore seen in a cost-effective scope, this is not at 
the expense of ease of use. Ergonomics was a 
vital element in design of the instrument. All the 
innovations first introduced on Philips SMART 
scope range of 60 MHz and 100 MHz analog 
oscilloscopes are shared by the PM 3335. Inno- 
vations such as: 
® Direct parameter read-out of the present set- 

up on anLCD panel for at-a-glance checking of 

information, avoiding the need to look at con- 
trol settings on a crowded text plate. 

® Fast action up/down controls give finger tip 
setting of range values quickly and securely. 

Reliability is guaranteed by cold switching 

through micrcprocessor control. All rocker keys 

are located directly next to the clear LCD for 
read-out and immediate confirmation of set- 
up. 

® Front panel layout is logical, with similar func- 
tions grouped together for instant recognition. 

All controls that relate to variable settings such 

as Y-pos or VAR are located on the right hand 

side of the front panel resulting in a clear layout. 
® Softkeys are positioned directly under the CRT 

display, mounted flush in the screen bezel. 
Softlabels appear on the screen just above 
these keys with a readily understandable menu 
sequence and selection. After acquisition of 
the signal, attention is focused on the display, 
avoiding mistakes that can occur when selec- 
tions are out of the field of vision. 


The result is an instrument that is readily under- 
stood and easy to use, while offering a versatile 
capability for fast problem solving. 


Autoranging, Autoscaling and 
Autoset 


Another first for the PM 3335 is its full function 
Autoset. A single push of the Autoset button and 
any signal is automatically scanned and an opti- 
mum display of the trace is provided. It is not a 
factory preset, but is a full autoranging of time- 
base and amplitude parameters depending on 
the incoming input signal. In addition, each 
channel is searched for a signal and if no signals 
are present, that channel is not displayed to 
avoid confusing information. Moreover, the Auto- 
set selects the best trigger source for maximum 
trace stability. No other manufacturer gives you 
all these facilities for such a low price. 


Modular Construction 


The PM 3335’s modular design and construc- 
tion gives unparalleled serviceability. Swing up 
PCB’s allow easy access to all circuits, for quick 
and efficient repair and service. Built in test 
routines with on screen prompts guide the serv- 
ice engineer quickly to the problem; and a quick 
check and adjust facility provides verification of 
the correct functioning of the instrument for reli- 
able measurement results. 

The modular construction also allows thorough 
testing of each module in production, before 


being built into the complete instrument, after 
which final functional tests and adjustments are 
made. This results in reliable instruments that 
give trouble free operation throughout their life. 


T<PH< (area 
RRTIQ RETURN 


Phase measurements between channels are quickly 
and accurately made thanks to the extensive cursor 
facilities and the simultaneous acquisition on both 
channels. Without this simultaneous sampling the timing 
difference between the channels would result in 
measurement faults. 


Rise times or delay times between channels are simply 
measured using the ‘four way’ cursors on the PM 3335. 


Specifications 


Technical Specifications 


Analog Mode 


Vertical 
Display Modes: YA, YB, -B, A+B, A-B (ALTer- 
nate or CHOPped) 


Frequency Response: 

DC...>50 MHz, -3 dB (20 mV/div...10V/div); 
DC...>35 MHz, -3 dB (2 mV/div...10 mV/div); 
AC, lower 3 dB point is <10 Hz 

Risetime: <7 ns (20mV/div...10V/div); 

<10 ns (2 mV/div...10 mV/div) 

Deflection Coefficient: 2 mV/div...10V/div in 1, 
2, 5 sequence 

Error Limit: +3%, continuous control between 
steps with “>” flashing on LCD panel as warning 
symbol for uncalibrated setting 

Input Impedance: 1 MQ +2%;20 pF +2 pF 
Maximum Input Voltage: 400V (DC + AC peak) 


Dynamic Range: >24 div at 10 MHz, >8 div at 50 
MHz 
CMRR: 100:1 at 1 MHz 


Horizontal 

Display Modes: Timebase, or XY displays using 
YA and/or YB (vertical) and YA, YB or Ext (hori- 
zontal) 

Timebase: 0.5s/div...50 ns/div in 1, 2, 5 se- 
quence 

Expansion: x10, fastest sweep speed 5 ns/div 
Error Limit: +3%; +4% in x10; continuous con- 
trol between steps with “>” flashing on LCD panel 
as warning symbol for uncalibrated setting 
Triggering 

Trigger Modes: Auto (free run), non-auto trig- 
gered, single sweep 

Trigger Sources: A, B, composite (A, B), Ext 
(DC or AC); line LCD indicates not-triggered, 
triggered or armed status 

Trigger Coupling: Auto peak-to-peak (P-P), DC, 
WECTIVE 

Trigger Sensitivity: 


50 mV 
150 mV 
500 mV 
70 mV sync 
+800 mV 


10 MHz 
50 MHz 
100 MHz 
TVF/TVL 


0.5 div 
1.0 div 
2.0 div 
0.7 div sync 
+8 div 


Level range 


Slope: Positive or negative, TVF or TVL positive 
or negative 


X-Deflection 

Deflection Coefficient: 

Via Ch A or ChB, 2 mV/div...10 V/div; 

via Ext input, 100 mV/div 

Frequency Response: DC to 2 MHz 

Error Limit: +5% 

Phase Shift: <3° (at 100 kHz) 

Ext Input Impedance: 1 MQ +2%;20 pF +2 pF 
Max Input Voltage: 400V (DC + AC peak) 


Digital Mode 


All specifications as analog part unless otherwise 
stated 


Vertical 

Resolution: 8-bit 

Display Modes: YA, YB, -B 

Frequency Response: DC...>10 MHz, -3dB 
(2 mV/div...10V/div) 


Horizontal 
Display Modes: Recurrent, single shot, multiple 
shot (up to 2) 


Timebase 

Recurrent, Single, Multiple Shot: 50s/div... 
10 us/div 

Timing Accuracy: +0.1% 

Display Expansion: x1...x32 

Horizontal Resolution 


Single Channel: 8192 samples/channel 
Dual Channel: 4096 samples/channel 
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Signal Acquisition 

Maximum Sample Rate: 20 MS/s, simultane- 
ously for both channels 

Trigger Delay: 20 divisions of pretrigger 


Memory 

Storage Registers: 2 

Number of Traces Stored in Each Register: 
up to 2 

Depth of Acquisition Memory: 8192 words 
Depth of Reference Memory: 8192 words 
Vertical Resolution: 8-bit 

Display Modes: Ch A, Ch B, Reg A, Reg B in 
any combination 


Cursors 

Horizontal Resolution: (all display modes) 
1:1000 over 10 divisions 

Vertical Resolution: 1:200 over 8 divisions. 
Read Out Resolution: 3 digits amplitude and 
time 

Calculation Functions: dV, dt, 1/dt, ratio, phase 
Interface Option (40) 

Contains both IEEE-488 and RS 232C capability 


IEEE-488 

Bus Driver: E2 (three state) 

Function Repertoire: SH1, AH1, T5, L3, SR1, 
RL2, PPO, DT1, DC1, CO 


RS 232C 

Handshake: Software XON/XOFF, hardware 
DSR/DTR and CTS/DTR 

Baud Rate: Transmit and receive 75...1200 bits/ 
sec 

Stop Bits: 1 or 2 

Parity: Odd, even or none 

Character Length: 7 or 8 bits 


Interface Option (50) 


RS 232 C data dump only 
Handshake: Software XON/XOFF, 
Hardware DSR/DRT and CT5/DTR 
Baudrate: Transmit 75 ...1200 bits/sec 
Stop bits: 1 or 2 

Parity: Odd, even or none 

Character length: 7 or 8 bits 


Digital Plot (Option 40 or 50) 


Language: HPGL or Philips GL dependent on 
plotter type selected 

Plotter Select: Philips PM 8153/1*, PM 8153/6", 
PM 8154*, PM 8155, HP 7450, HP 7475A 

Pen Select: 

Pen 1 for ChA 

Pen 2 for ChB 

Pen 3 for Register Ch A 

Pen 4 for Register Ch B 

Pen 5 for graticule and alphanumerics 

Plot Area: Softkey selectable 

Dot Matrix Printer Screen Dump: Compatible 
with Epson FX80 and HP Thinkjet ® graphics 
protocol or compatibles 

Drawing Area: 10 cm x 10 cm 

*Not available in North America 


1989 Fluke and Philips Catalog 


General Specifications 

Display 

Screen: CRT with 8 x 10 cm viewing area; P31 
phosphor, 16 kV acceleration voltage. Softkey 
display area on CRT for selection of menu 
choices. 

Graticule: Parallax-free with continuously vari- 
able illumination. 

LCD Display: Separate constantly backlit LCD 
for display of status information, settings, etc. 


Power Supply 


Line Voltage Range: 100V...240V AC +10% 
Line Frequencies: 50 Hz...400 Hz +10% 
Power Consumption: 70W 


Mechanical Data 


Width: 387 mm (15.2 in) incl. handle, 350 mm 
(13.8 in) excl. handle 

Length: 

531 mm (20.9 in) incl. handle and knobs 

518 mm (20.4 in) incl. handle, excl. knobs 

456 mm (17.9 in) excl. handle, incl. knobs 

434 mm (17.1 in) excl. handle and knobs 
Height: 146.5 mm (5.8 in) incl. feet, 134.5 mm 
(5.3 in) excl. feet 

Weight: Apprax 9.5 kg (20.9 Ibs) excl. accessries 


Environmental Data 


Temperature 

Rated Range of Use: +10°C...+40°C 
Operating Range: 0°C...+50°C 
Storage: -40°C...+75°C 


Altitude 
Operating: 4500 m (15000 ft) 
Transport: 12000 m (40000 ft) 


EMI: Meets requirements of MIL-STD-461 class 
B, VDE 6871 and VDE 0875 Grenzwertklasse B 
Safety: Meets requirements of IEC 348 class 1, 
VDE 0411, UL 1244, CSA556 B 

Included with Instrument: 2 x PM 8926/09 
10:1 probes (with scale factor readout), blue 
CRT contrast filter, operator manual, power cord. 


Ordering Information 


Models January 1989 prices 
PM 3335 20 Ms/s, 50 MHz Digital 
Storage OscillOSCOPe .............:ceceeeees $2495 


PM 3337 same, with 19 in. Rackmount . 2620 


Optional Configurations 

When ordering, select the basic “PM” model 
from above, and add the configuration option 
number listed below as a suffix. 


(O03 Basic MOGe tie ctrcctrtesecccsseeccese N/C 
/403 GPIB IEEE-488/RS 232 
Interface installed iu. .-ve...-..e-.-e-cee- add $500 


Example, Ordering Configuration 

To order the 50 MHz, 20 Ms/s Digital Storage 
Oscilloscope in rackmountable configuration, with 
GPIB IEEE-488/RS 232 interface installed, se- 
lect: 


Model Price 

Basic Oscilloscope PM 3335 $2495 
Configuration Option Suffix /403 500 
Complete Model Number PM 3335/403 2995 
Accessories (See page 53) 
Passive Probes 
PM 8922/50 1:1 or 10:1 Probe, cable 

length oittc (ARON) oceceateco secre teers $50 
PM 8924/00 1:1 Probe, cable length 

BEE OMA) era reeee che NeCstet nemtemeeatccs pees oe 60 
PM 8924/20 1:1 Probe, cable length 

SUE (225M cece eccene meets eat aera eee eee 60 
PM 8926/09 10:1 Probe with readout, 

cable length 5 ft (1.5m) ........... eee 80 
PM 8926/29 10:1 Probe with readout, 

Cablelengthy Sift) (2:51) ieee.s-ccassenr--ee>ars 80 
PM 8926/59 10:1 Probe with readout, 

cable length 4 ft (1.2m) ..................00+. 60 
PM 8931/09 20 MQ 100:1 Probe with 

OAC OUT Pre ee Rtterierste se eee 135 
PM 8936/09 Set of 2 PM 8926/091 

Cables tener eaten tet eee hs 125 
Active Probes 
PM 8940/09Q High Voltage Isolation 

Amplifier with readout ............:cceee 850 
PM 8943Q 650 MHz FET Probe ............ 850 
PM 9355/09Q AC Current Probe with 

NOAGDOUtE ee ee re eee ence 1000 


Other Accessories 
PM 9051 BNC to 4 mm Banana 

OAD n ali cctc ee ecteeattestatsate atime toeoneats 9 
PM 9381 Oscilloscope Camera.............. 
PM 8991/04 Oscilloscope Caart............... 
PM 8992/65 Accessory Pouch ............... 45 
PM 8959/001 Retrofittable IEEE-488 


(GPIB) and RS 232 Interface.............. 750 
PM 8917/003 Video Sync Separator 
ancdyinerSelectOtee.uaiem tect cceceecresees 550 


PM 8988 Protective Front Panel Cover . S38) 


PM 2195/09 Probe Switch, 400 Mt ..... 650 
PM 2122/01 50Q Coaxial Switch ........... 680 
PM 2230/001 Instrument Drivers Series 590 
PM 2240/001 TestTeam Software ......... 925 
PM2260/001 Oscilloscope Signal 

Processing Software ...........:..scss:ses00e- 800 


Service and Support 

Three-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 


Note: The above configurations meet North American 
requirements. For other power options, see page 491. 
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PA IRS BONNE 


The PM 3305 offers digital storage facilities 
combined with the direct display facilities of a 
conventional 35 MHz oscilloscope. With its four 
input channels, PM 3305 becomes an excellent 
tool for applications, in mechanical and physical 
environments as well as general electronics. 


General Purpose 


The oscilloscope offers all well-proven fea- 
tures for ease of operation. 

These include excellent trigger facilities such 
as A/B/Composite/Line/10, combined with a trig- 
ger mode such as Auto/DC/AC. Moreover, the 
oscilloscope can be triggered from extremely 
complex signals. The 35 MHz vertical bandwidth 
for both digital display mode and digital storage 
mode makes the unit a universal and genuinely 
multipurpose instrument. 


Digital Storage 


lf the MEMORY ON button is pressed the 
instrument functions as a powerful digital stor- 
age oscilloscope, offering an enormous number 
of measuring possibilities. 
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4 Channels 


In the digital storage-mode, except for the 
standard A and B inputs, two extra floating 
channels are available. These extra inputs are 
especially useful for signals from transducers in 
mechanical measurements, since the input can 
be used as a 20 mA/cm or 200 mA/cm current 
input. 


Low Repetition Rate Signals 


In the MEMORY ON mode, with the unit func- 
tioning as a digital storage oscilloscope, on each 
trigger, the memory contents are overwritten. A 
signal with a low repetition frequency is thus 
displayed with high light intensity. 


Link to History 


During operation a COMPARE mode can be 
selected. The live signal is then compared with 
a signal previously caught in the memory. If the 
latest signal is better and must be used as a 
reference it is only necessary to release the 
button and depress again, and the new signal is 
frozen as the reference signal. 


Single Events 


When the SINGLE function is selected, non- 
repetitive signals can be captured in a time 
window from 2 ms up to 50 seconds. Depending 
on the time setting, a resolution of 500 ns can be 
achieved. This single shot function is combined 
with RESET a CLEAR function. During waiting 
time (indicated on a LED) the latest stored signal 
is visible on the screen. 

When the CLEAR button has been depressed 
the zero reference line is visible on the screen. If 
the CLEAR button has been depressed twice, 
the zero line is no longer displayed on the screen. 


Peaks and Glitches of >10 ns 


The disadvantage of digital oscilloscopes has 
always been the fact the system is not looking at 
the signal between two sample moments. 
Glitches and signal peaks shorter than the 
sampling distance can be missed. The PM 3305 
overcomes this problem by means of a built-in 
MIN/MAX function. In the MIN/MAX mode any 
pulse pulse longer than 50 ns is stored and 
consequently displayed at the next moment of 
sampling. If the pulse is shorter than 50 ns, the 
amplitude shown might not be representative of 
the real amplitude, but even a 10 ns pulse is still 
captured at 55% of its original level. 


Modulated Signals 


In the MIN/MAX mode, signals with frequency 
components higher than the sampling rate can 
be stored and displayed so that the envelope of 
the modulated signals can be easily made vis- 
ible. 


35 MHz Bandwidth 


The digital storage operation does not stop at 
its maximum sampling trequency. From 0.1 ms/ 
div. to O.1pus/div., the sampling oscilloscope 
operates as a sequential sampling system (indi- 
cated by LED labelled “Repetitive signals only”). 
By using this technique, at the full bandwidth of 
the oscilloscope, the full range of the time base 
settings can be used as a storage oscilloscope 
with a minimum equivalent sample distance of 
250 ps. 


IEEE Bus Operation 


The optionally available interface gives access 
to the digital part of the oscilloscope via GPIB 
IEEE-488* bus lines. This means that the com- 
plete memory or a selected part of it can be 
transferred to a controller and the same is valid 
for filling the memories with new data. Time base 
and all switches related to the digital part of the 
oscilloscope can be controlled and read by an 
IEEE-488 bus controller. 


‘The terms GPIB and IEEE-488 may be used 
interchangeably throughout this catalog. 
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Hard Copies 


A special version is available if copies on an 
analog X-Y recorder are required. The IEEE 
version is supplied with the necessary software 
to make hard copies on a digital plotter e.g. an 
HPGL-compatible plotter. Plot size can be 
switched between 8 x 10 cm and 16 x 20 cm. 
Moreover, the oscilloscope can be set to the 
single-shot mode, whereby after catching the 
signal a hard copy is made and the oscilloscope 
is ready again for the next single shot. If the 
plotter has automatic paper transport, a new 
piece of paper will be provided automatically 
between recordings. The IEEE version has an 
alternative analog output as standard. 


Many Other Plus Features 


Other attractive features of the PM 3305 should 
not be overlooked. For instance, there is the dual 
slope triggering, the possibility to expand a se- 
lected part of the memory four times, 10 times or 
even forty times. Other features include the X-Y 
display facility, the direct output from the A-D 
converter, the pre- trigger capability of 4096 bits 
and the possibility of external clock drive, etc. 


Specifications 


Technical Specifications 


CRT 


Type: Philips rectangular mesh-type post de- 
flection accelerator tube with 10 kV accelerating 
voltage and metal backed phosphor 

Screen Type: P31 (GH) phosphor standard; P7 
(GM) phosphor optional 

Useful Screen Area: 8 x 10 cm 

Graticule: Internal graticule with centimeter 
divisions and 2 mm divisions along the central 
axes. 10% and 90% lines are indicated. Gratic- 
ule illumination continuously variable. 


Vertical or Y-Axis 
(For A and B channels) 


(For C and D channels see DIGITAL STORAGE 
OPERATION) 

Frequency Response: DC: 0 Hz...35 MHz 
(-3 dB); AC: 2 Hz...35 MHz (-3dB) 

Rise Time: 10 ns 

Deflection Coefficients: 2 mV/div...10V/div. 
1- 2-5 sequence. Uncalibrated, continuous con- 
trol between steps 1:>2.5 

Accuracy: +3% 

Display Modes: Channel A, channel B, alter- 


nate, chopped at approx. 500 kHz, added. 


Channel B can be inverted 

Input Impedance: 1 MQ/20 pF 

Maximum Imput Voltage: Undistorted deflec- 
tion of 24 div. Shift range 16 div. 


Signal Delay: =2 divisions at 10 ns/div. 
CMR-Factor: 100:1 at 1 MHz (A-B mode with 8 
div. common mode signal) 


Horizontal or X-Axis 


Horizontal deflection can be obtained from the 
main time base, or from an external source. In 
this case X-Y diagrams can be displayed using 
Y,, Y¥,, the EXT connector or the mains as signal 
source for horizontal deflection. 

Display Modes: X-Y or X-Y/Y operation with X- 
deflection by Y,, Y,, External or Mains (line) 


X-input 

Frequency Response: DC...1 MHz (-3 dB) 
Deflection Coefficients: 200 mV/div. using EXT 
connector; 2V/div. using EXT + 10 connector; 
Vertical attenuator coefficients apply when Y, or 
Y, is used for X-deflection 

Measuring Accuracy: +10% 

Phase Error: 3° at 100 kHz 


Time Base 


Mode: Automatic or triggered 

Time Coefficients: 0.5s/div....100 ns/div. in 
1-2-5 sequence (or 5s/div...100 ns/div; see DIGI- 
TAL STORAGE OPERATION). 

Uncalibrated continuous control between steps 
225) 

x 10 magnifier extends max sweep rate to 10 ns/ 
div. 

Accuracy: +3% 

Additional error for magnifier +2% 


Triggering 

Trigger Source: Internal: Y,, Y,, Composite, 
Line; External; External + 10 
Slope: + or - or dual 

Trigger Modes: Auto, AC, DC, TV 
Trigger Sensitivity: 

Internal: 1.0 div. at 35 MHz 
Internal: 0.5 div. at 5 MHz 
External: 0.2V pp at 35 MHz 
External + 10: 2V pp at 35 MHz 
TV Int: 0.7 div. sync pulse 

TV Ext: 0.15V pp sync pulse 

TV Ext + 10: 1.5V pp sync pulse 


Trigger Frequency Range: 
Auto: 20 Hz...>50 MHz; 
AC: 5 Hz...>50 MHz; 

DC: 0 Hz...>50 MHz 


Trigger Level Range: 

Auto: automatically adjusted between limits on 
signal amplitude. 

Internal (AC, DC): 8 div. 

External (AC, DC): 1.6V. 

External + 10 (AC, DC): 16V 

Input Impedance: 1 MQ//20 pF 

Maximum Permissible Input Voltage: 400V 
(DC + AC peak) 

Variable Hold-Off: Sweep hold-off time can be 
increased by a factor of 10. 


PM 3305 


Digital Storage Operation 


Memory Data 

Memory Size: 4096 x 8 bits 

Pre-Trigger: 4096 samples max (adjustable in 
steps of 25%) 

Timebase: 0.1 us/div...5s/div. 

Vertical Resolution: 256 steps over 8 cm 


Horizontal Resolution: 

Single trace 1:4096; 

Dual trace 1:2048; 

Four trace 1:1024; 

Compare + single trace 1:2048; 

Compare + dual trace 1:1024; 

Compare + four trace 1:512 

Max. Sample Frequency: 2 MHz. 1 MHz when 
external clock is used. 


Four-Channel Operation 


With the button ABCD CHOP depressed the 
PM 3305 operates in the four-channel mode. 
The signal is always captured in the chopped 
mode. 

A and B Channels: As specified for 2-channel 
operation 

C and D Channels: Frequency response DC... 
1 MHz (-3 dB) 

Deflection Coefficients: 0.1V/div. or 1V/div. 
Input: Floating 

Vertical Positioning: 10 divisions 

Input Impedance: 10 KQ(DC-coupled) 

Max. Input Voltage: 42V (DC + AC peak) 
CMRR: 300:1 at 50 kHz 


Special Features 


Peak Detection: Pulses with pulse width of 
50 ns are captured. Pulse of 10 ns is captured at 
55% of original level. 

Extra Time Coefficients: In the storage mode 
three extra time base settings are available so 
that time is expanded to 5s/div. 

Compare: 50% of the available memory capac- 
ity can be used for storage of a reference signal. 


Display Modes 

Normal or Smooth Display: Smoothed picture 
can be made visible. 

X=A/Y=B: Signal stored in A is used as refer- 
ence for horizontal display. Signal stored in B is 
used as reference for vertical display. 

Display Expand: A selected par (1/4 of mem- 
ory) can be displayed over the screen. 


Digital Output 

A/D Out: Output from A/D is available on exter- 
nal connector, 8 bits parallel. Conversion ready 
signal on 9th pin. 

Memory Dump: (When equipped with IEEE- 
bus interface) Memory can be dumped via IEEE 
connector to external interface. Normal hand- 
shake procedure is used. 
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IEEE Bus Interface (optional): Memory con- 
tents, time base and digital oscilloscope settings 
can be read or be sent. 

Analog Output: If the oscilloscope is equipped 
with an analog output, a copy of the screen can 
be made on paper via an X-Y recorder (full-scale 
hor/vert 1V). Pen lift at choice on logical level © 
or 1. 

Digital Plot-Out: An option is available for digi- 
tal plot-out. In combination with the Digital plotter 
PM 8155 a 1:1 copy of the screen can be made. 


General Specification 
Calibration 


Voltage: 1.2V pp +1% square wave 
Frequency: 2 kHz approx. 


Power 


Line Voltage and Frequencies: 110, 120, 220 
and 240V,, +10%, 46...440 Hz 

DC Power Source: 24...27V,,, floating max. 2A 
Power Consumption: 70W when powered from 
nominal line voltage 

Insulation: The insulation of the power supply 
fulfills the safety requirements of IEC 348 CL | for 
metal encased instruments. 

Dimensions and Weight: 337 mm W x 137 mm 
H x 452 mm L (13.2 in W x 5.4 in H x 17.8 in L) 
10 kg (22 Ib) (approx.) 


Environmental Capabilities 


Ambient Temperatures: 

Rated range of use +5°C...+40°C; 

Operating -10°C...+40°C; 

Non-operating -40°C...+70°C 

Altitude: Operating: to 5 000m (15 000 ft); 
Non-operating: to 15 000m (45 000 ft) 
Humidity: 21 days cyclic damp heat 25°C - 
40°C, RH 95% 

Shock: 30g: half sine wave shock of 11 ms 
duration: 3 shocks per direction for a total of 18 
shocks 

Vibration: Vibrations in three directions with a 
maximum of 15 min. per direction. 5-55 Hz and 
amplitude of 0.7 mm,, and 3 max. acceleration. 
Recovery Time: Operates within 30 minutes 
coming from -10°C soak, going into 60% relative 
humidity at +20°C room conditions. 
Electromagnetic Interference: Meets VDE 
0871 and VDE 0875 Grenzwertklasse B 


Interface Functions: 


SH1 Source handshake complete capability 
AH1 Acceptor handshake complete capabil- 
ity 
Ve Capabilities: Basic talker, serial poll, 
talk only, unaddress if MLA; 
Output data: settings, data; 
Status data: Busy/ready data, alarm 
conditions 
L3 Capabilities: Basic listener, listen only, 
unaddress if MLA; 
Programming data: Digital settings, 
memory data 
SR1 Complete capability of sending service 
request 
RL2 No local lockout 
PP@ No parallel poll 
DC1 Complete device-clear capability 
DT1 Complete device-clear capability 


Included with instrument: 2 Passive 10:1 
probes, blue contrast filter, front cover, Operat- 
ing Manual 


Ordering Information 


Model January 1989 prices 


PM 3305 Four channel Digital Storage 
OscilloSCOpe@ icsetisyssdicles adres mae 


Optional Configurations 


When ordering, select basic “PM” Model desired 
from above, and add the configuration option 
number listed below as a suffix. 
/003 Basic model, bench version ........ 
/403 Same, with GPIB IEEE-488 I/F, 
includes drivers for digital plotters 
and analog output for analog XY 
FOCOLCOI I ee ceric ccere eee elie ce eae add 500 
/703 Basic model with analog output 
for analog XY recorder only ............. add 275 


Example, Ordering Configuration 

To order a 35 MHz Digital Storage Oscilloscope 
with GPIB/IEEE-488 and analog XY recorder 
output, select: 


N/C 


Model Price 
Basic Oscilloscope PM 3305 $3950 
Configuration option suffix /403 500 
Complete Model Number PM 3305/403 4350 


Accessories (See page 53) 


Passive Probes 
PM 8922/501 1:1 or 10:1 Probe, cable 


length 4 ft. (1.2m)*.......0. ane $50 
PM 8924/00 1:1 Probe, cable 

length 5 ft((1:5m) (22 eee 60 
PM 8926 10:1 Passive Probe, cable 

length 5 ft'((1.5m) 2222 2ae eee 70 
PM 8926/20 10:1 Passive Probe, 

cable length 8 ft (2.5m) ................0000 70 
PM 8926/501 10:1 Probe, cable 

length 4 ft (12m) 2.3... 2 50 
PM 8931/00 20 MQ, 100:1 

Passive Probe °.2.:...2/).4... mite eee 125 
Active Probes 
PM 8940/09@ High voltage Isolation 

Amplifier 0s 0c ee ee 850 
PM 8943Q 650 MHz FET Probe.......... 850 
PM 9355/09Q AC Current Probe ......... 1000 
Other Accessories 
PM 8901Q Rechargeable Battery 

PACK aassessavcuiesceec:bcschcs sane eee 1275 
PM 8905 12 Vdc Power Converter ...... 250 
PM 8917/003 Video Sync Separator 

and Line Selector......0:.....0: eae 550 
PM 8963/03 Rackmount Adapter ......... 175 


PM 8972 Camera adapter for 
stationary USG i... sasneoeeeee 85 


PM 8991/04 Oscilloscope Cart ............ 450 
PM 9051 BNC to 4 mm Banana 

Adapter ?.s..2.00...0.0t: atte 9 
PM 9381 Oscilloscope Camera ........... 650 
PM 9366 Collapsible Viewing Hood..... 20 


Service & Support 


One-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 

Note: The above configurations meet North American 
power requirements. For other power options, see 
page 497. 
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Compatibility Chart 
Use this chart to see which oscilloscope accessories are com- 
patible with the Philips oscilloscopes models listed on the right. 


PM 3050/55/65/70 
PM 3052/57/67/72 


PM 3295/96A 
PM 3285/86A 
PM 3350/65 


Passive Probes 
PM 8911/08 
PM 8911/09 
PM 8912/08 
PM 8912/09 


PM 8922 switchable x1 and x10 probe 
PM 8922/5011 switchable x1 and x10 probe 


PM 8924/00 
PM 8924/20 


PM 8926 

PM 8926/09 

PM 8926/20 general purpose x10 probes, modular 
PM 8926/29 
PM 8928/00 
PM 8926/501 
PM 8926/591 
PM 8929/09 
PM 8929/19 wide bandwidth probes, modular 
PM 8929/29 


PM 8931/00 
PM 8931/09 


low-impedance wide bandwidth probes 


Cn 


x1 probes, modular 


general purpose x10 probes 


high impedance x100 probes 


Active Probes 

PM 8940/09Q isolation amplifier 
PM 8943Q FET probe 

PM 9355/09Q current probe 

PM 8917/003 Video line selector 


Battery Pack 

PM 8901Q 

DC Converter 

PM 8905 

Accessory Pouches 

PM 8992/xx ae eal /80 | /66 | /80 /66 | /19 | /19 | /80 | /65 | /65 


Viewing Hoods 

PM 8980 | t 

PM 9311/00 ph aed 
PM 9310/00 

PM 8981 collapsible 
PM 9366 


Rackmounts 
PM 8960/03 
PM 8963/03 
PM 8964 

PM 8965/03 
PM 8964/40 
PM 8966 

PM 8969 

Cart 

PM 8991/04 


Stand 
PM 8999 
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PM 3295/96A 
M 3285/86A 
M 3050/55/65/70 
M 3052/57/67/72 
PM 3350/65 
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Camera/Adapters 
PM 9381 Camera kit 


PM 8972 Camera bezel adapter 
PM 8976 Camera bezel adapter 
PM 8977/00 Camera bezel adapter 


Polaroid Anti-Glare Filter 
PM 8910 


Adapters/Terminations 
PM 9051 
PM 9053 
PM 9061 
PM 9063/001 
PM 9067 
PM 9075 
PM 9581/01 
PM 9585/01 
ee ROR ee i al 


PM 9599/09 Attenuator 


Coaxial Cables 
PM 9071 
PM 9074 


IEEE Cables/Adapters/interfaces 

PM 2295/05 IEEE-488 cable 
Gere meinesa 
sella ob teaaa 
ee 


PM 2295/10 IEEE-488 cable 

PM 2295/20 IEEE-488 cable 

PM 2296/50 Adapter 

Adapter ee 
IEEE interface 

IEEE/RS 232 interface 

IEEE interface 

RS-232 interface 
IEEEInterface/RS-232 Interface 
IEEE Interface 
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PM 2101/013 Four-way 50Q coaxial switch 

PM 2195/09 High impedance x10 probe switch 
Miscellaneous 
PM 8994 Accessory set 

PM 8995 wrap adapters (10 p.c.) 


PM 8988 Front cover 
PM 8998 Memory back-up 


“Oscilloscope model no longer available 
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Passive Probe Specifications 


10° 
50 


PM 8936/09 
(2x PM 8926/09) 


1) Plus input capacity of oscilloscope 
2) See maximum input voltage of oscilloscope applied 


Probe coding for cable length and range indica- 
tion: 

PM 89../XY 

Y = 0 no range indication 

Y = 9 range indication 

X = 0 cable length 1.5m (5 ft) 

X = 1 cable length 1m (3.3 ft) 

X = 2 cable length 2.5m (8.3 ft) 

X = 5 cable length 1.2m (4 ft) 

Note: PM 8922 cable length 1.2m (4 ft) 


Max. Input Voltage 
Q/pF (DC + AC Pk) 

15 

15 

50 

50 


1OM//15 
10M//14 


2 
600 


3) Probe only bandwidth 
4) Only with test clip and ground lead 


PM 8911/09 
PM 8912/09 
Wide bandwidth probes for 50Q inputs 


$125 
$125 


PM 8926 $70 
PM 8926/09 $80 
PM 8926/20 $70 
PM 8926/29 $80 
PM 8928/00 $80 
PM 8929/09 $90 
PM 8929/19 $90 
PM 8929/29 $90 


General purpose 1:10 probes for frequencies 
ranging up to 50...400 MHz, depending on type 
number. 

Note: PM 8936/09 is a set of 2 x PM 8926/09. 
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PM 8924/00 
PM 8924/20 


General purpose 1:1 probe 


$60 
$60 


PM 8931/00 
PM 8931/09 


General purpose 1:100 probes 


$125 
$135 


Set of Accessories Supplied with 
General Purpose Probes 


. Ground lead 

. Mini connector 

. Indication rings 

. Insulating cap 

. Wrap pin adapter 

. Spring loaded test clip 
. Ground needle 

3. Measuring tip 
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PM 8922 
Switchable 1:1, 1:10 probe 


$50 


PM 8901Q: Battery Pack $1275 


Sealed lead-acid batteries provide nominal out- 
put voltages of 330 VDC and 24 VDC. 

Total Capacity: 180 Wh 

Charging Time: 10 hours protected against 
overload, short circuit and excessive discharge 
rate. 

Dimensions: 32.7 cm W x 7.8 cm H x 50 cm L 
(12.8 in W x 3 in H x 19.7 in L) 

Weight: 9.54 kg (21 Ibs) with batteries included. 


PM 8905: DC-DC Converter $250 


12 Vdc to 24 Vdc converter for oscilloscopes with 
power consumption up to 50W and provided with 
24 Vdc power input. 

Dimensions: 9.4 cm W x 5.4cm Hx 16.6 cm L 
(3.7 in W x 2.1 in H x 6.5 in L) 

Weight: 0.5 kg (1.1 Ibs) 


PM 8992: Accessory Pouches 


PM 8992/19 for PM 3219 and PM 3305 

PM 8992/66 for PM 3264 and PM 3266 

PM 8992//80 for PM 3050/55, PM 3065/70, 
PM 3285A/86A, PM 3295A/96A, PM 3320, 
PM 3340 

PM 8992/65 for PM 3335/50/65 


$45 
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PM 8980: Viewing Hood $65 
PM 9311/00: Viewing Hood $85 


Shielding off of ambient light for better readabil- 
ity of low intensity displays. 

PM 8980 for PM 3264, PM 3266, PM 3219, 
PM 3305 

PM 9311/00 for PM 3285A/86A, PM 3295A/96A 


PHILIPS 


PM 8917/003 Video Line Selector $550 


Provides trigger pulses to display video wave- 
forms on oscilloscopes 


Technical Specifications 


System: Accepts both CCIR/EBU (625 line 
system) and CCIR/FCC (525 line system) 
Video Input: 0.5V...3V composite video 

Input Impedance: 1 MQ//30 pF; 75Q if feed 
though input is terminated in 75Q 

Max. Non-Destructive Input Voltage: 50V 
Output Functions: Frame trigger; field trigger; 
line trigger; selected line trigger 

Output Voltage: 1V in 75Q 

Pulse Width: 

Frame Pulse; 0.5x frame width 

Field Pulse; 1 us 

Line Pulse; 1 us 

Selected Line Pulse; 64 us 

Powerline Voltage: 90...264V 

Powerline Frequency: 44...440 Hz 

Power Consumption: 5 VA max. 


PM 8943Q FET-Probe $850 


For measurement of low level high frequency 
signals. The PM 8943 has a very wide frequency 
response of 650 MHz. An extremely low input 
Capacitance presents minimum loading of the 
circuit under test. The very wide dynamic range 
is not limited by the use of any input offset 
voltage. 


Technical Specifications 


Frequency Response: DC...650 MHz (-3 dB) 
(probe output terminated in 500) 
Input Attenuators: x1, x10, x100 


x1 x10 x100 
Dynamic Range: +0.6V +6V +60V 
Input Resistance: 1MQ 1MQ £1MQ 
Input Capacitance: 3.5 pF 2.4pF 1.4pF 
DC Offset Range: +5V +50V +500V 
Powerline Voltage: 115V or 220V (- 


10%...+20%) 
Powerline Frequency: 50 Hz...400 Hz (+10%) 
Powerline Consumption: 10 VA max. 


_ Oscilloscopes 


Accessories 


PM 9355/09Q Current Probe = $1000 


Probe and amplifier combination for displaying 
and measuring currents in the frequency range 
of 12 Hz...70 MHz. 


Technical Specifications 


Deflection Coefficient: 1 mA/div....1 A/div. 
(oscilloscope set at 20 mV/div.) 

Frequency Response: 

12 Hz...70 MHz (-3db) at 5 mA/sdiv....1 A/div.; 
12 Hz...45 MHz (-3db) at 1 mV/div. and 2 mV/div. 
Output Range: +6 or - 6 div. (for f >300 Hz) 
Powerline Voltage: 115 or 220V (-10%, + 20%) 
Powerline Frequency: 50 Hz...400 Hz (+10%) 
Powerline Consumption: 10 VA max. 


PM 8940/09Q Isolation Amplifier $850 
For accurate and safe measurements of small 
signals floating on high potentials and high fre- 
quencies. 


Technical Specifications 


Frequency Response: DC...1.5 MHz (-3 dB) 
Input HI x 10: Max. wire diameter 2 mm 

Max. Diff. Input Voltage: 650 Vrms 

Diff. Input Impedance: 10 MQ2/9 pF 

CMRR: 0.5 div. at CM input voltage of 650 Vrms 
Output Dynamic Range: 20 div. at oscilloscope 
setting of 20 mV/div. 

Powerline Voltage: 115V or 220V (-10%...+20%) 
Powerline Frequency: 50 Hz...400 Hz (+10%) 
Powerline Consumption: 10 VA max. 
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PM 9381 


Polaroid camera for instant oscillograms, usable 
in hand-held or fixed modes. Kit includes cam- 
era, hood and spacer body. Specific oscillo- 
scope adapter required for fixed fitting (see dia- 
gram/table). 


PM 8991/04 


Oscilloscope cart allowing the instrument to be 
positioned from 15° down to 70° up. 
Suitable for all Philips oscilloscopes. 


PM 8999 


Oscilloscope stand for benchtop or floor stand- 
ing use, adjustable angle. 


PM 2195/09 Probe Switch Unit 


The PM 2195/09 Probe Switch is a solution to the 
problems which can occur when switching wave- 
forms in typical GPIB systems. It consists of a 4- 
input selector switch and 4 attenuator probes. 
Each probe can be individually adjusted, to ensure 
a bandwidth of 400 MHz (3 dB) with an oscillo- 
scope and input capacitance of less than 10 
pF. The probe switch compact enough to be 
plugged directly to the input of an oscilloscope. A 
maximum of 4 probe switches by a PM 2125 
probe switch driver, via the GPIB. For more 
information see page 383. 


PM 2260/001 Oscilloscope Signal 
Processing Software 


PM 2260 Oscilloscope signal processing soft- 
ware is a package for the PC, consisting of 
software drivers to transfer data from Philips 
DSOs to the PC, and the ASYSTANT™ software 
package for waveform analysis, display and 
storage functions. Processing functions include 
FFT power spectrum, inverse FFT, differentia- 
tion, integration, Blackman window, curve fitting, 
cross correlation and many more. The entire 
package is menu-oriented and requires no pro- 
gramming skill. See page 377. 


PM 3050/55/65/70, 
PM 3335/50/65 8x10 camera, HM/PM 9381 Not possible 


PM 3219, PM 3305 8x10 camera, HM/PM 9381 Plus adapter PM 8972 
8x10 camera, HM/PM 9381 Plus adapter PM 8977/00 
8x10 camera, HM/PM 9381 Plus adapter PM 8976 


1 Camera, 2 Hood, 3 Spacer body, 4 Adapter, PM 9381 = Camera + hood + spacer body 
HM 9381 = Camera only (1); HM 9382 = Spacer body only (3); HM 9383 = Hood only (2) 


Rackmount Kits 


PM 3305 PM 8963/03 4E 


PM 2240/001 TestTeam 
PM 2230 Series Instrument 
Driver Software 


PM 2240 TestTeam offers a complete, multiple 
window programming and debugging environ- 
ment for GPIB application programs. It is easy to 
use, as the programmer is guided through the 
package with pull-down windows, pop-up screens 
and a context sensitive help facility. TestTeam 
contains instrument, graphics and optional analy- 
sis libraries, So programming of GPIB instru- 
ments and graphical presentation of data is as 
easy as filling in a screen panel on the PC. 
The debugging facilities of TestTeam include 
syntax checking, breakpoints, single-step exe- 
cution and variable tracing and programs can be 
written in QuickBASIC or C. See page 374. 
The PM 2230 Series is a library of are libraries of 
instrument drivers for most Philips/Fluke GPIB 
instruments, which make programming of these 
instruments as simple as setting the instrument 
via the front panel. All drivers include extensive 
error checking procedures to guarantee the re- 
liability of test results. Drivers are available in 
BASICA/GWBASIC, Microsoft Pascal, Microsoft 
C and QuickBASIC. 


$925 
590 


m 

50 
$250 
177.8 Te 425 : 


Length 
m in 
15.43 | 4826 19 | 


$175 


19 
15.43 | 482.6 19 $225 


PM 8155 Digital Pen Plotter $1750 


The PM 8155 full DIN A3 plotter can be linked to 
any DSO in this catalog to give hard copies. With 
eight pen colors, individual traces are nha 


identified. Its large 11 x 17 in./297 x 420 mm Chart 
area can be used for multiple plots. Alternatively, 
the automatic sheet feeder option can be used 
for many smaller individual plots. With a 32 kbyte 
internal buffer data transfer occurs at full speed 
before plotting is complete. This prevents the 
oscilloscope from being restricted by the plot 
speed as with smaller buffers. 


Technical Specifications 


Interface Type: RS-232 or IEEE-488 
Graphics Language: HPGL and Philips GL 
Plotting Area: Max. 11.7 x 16.1 in./297 x 410 
mm (ANSI-B or ISO A3) 

Sheet Feeder: Optional for ANSI-A or ISO A4 
sizes for full specs, see page 465. 
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Selection Guide : 


Basic Features | Special Features Interfaces DC Volts AC Volts AC/DC Amp| Ohms, Etc. |__| 


Models Pg 


S 
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> 
3 
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© 
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S 
3 
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3 
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Basic 90 Day Accuracy, % 
Basic 90 Day Accuracy, % 


Max Number of Digits 
Offset/Relative Ref 
Max Resolution, nV 
Max Voltage, w/o Probe 
Max Resolution, nV 
Frequency Range, Hz 
Max Amps, w/o Probe 
Max Resolution, mQ* 
Max Resistance, MO. 


dB, dBm Readout 


Display 
Autoranging 
Burst Memory 
Touch-Hold 
Counter Timer 
Capacitance 
| Temperature 
So os Sassi eos /EEE-488 
\ | RS-232-C 
Parallel/BCD 
True-RMS 
Diode Test 


-| Max Resolution, nA 


Bench/System Multimeters 


b>BPBE | 
PbBbPPD | 


“bDPe De DRE 


PM 2534 |6-1/2 
PM 2535 |6-1/2 


Bench/Portable Multimeters 


Fluke 37 (3-4/2 UCD! }@y) = Pater eee 
BO50A 9 l4-1/21.LED-| = Wa | elas ofa) ah 
BOTOAG  21/210KCD || ae (ay) ale 


SOI2A) 134/20) LCD f=) Vo bo | (4 oe 


Wideband True-RMS AC Digital Voltmeters 


G920Ae sete LED | Gye art Sa Ce Sa ey enue) 0.5 | 1.0 | 20M (3) 95 
SO2IA LISHISICED UN l= leelbe Noa | eee Bley el We(eane esi bate) 0.5 | 1.0 | 20M (3) 95 
BO20R “A LED Ne tee) ene ely Kee duleye hare) 0.5 | 1.0 | 20M (3) 95 


jpideband AC Millivoltmeter 


pm2554 | [Anaiog| - | - |-|-| P= ET a Ts [te [ten oS [ee 
Automatic RCL Meter 


pmems | « [veo [-]-|-1-1-1ml-1-1-1-1 - 1-1- 1-1 - 1-1 - 1-1-1? 1s 


: 


(1) Or Manual ranging ¢ Standard 

(2) Will measure dc in ac-dc mode A Optional 

(3) Use 80J-10 or A90 Shunt for up to 10A * Vacuum fluorescent 
(4) Use 80T-H Probe *™ 1-year accuracy 


(5) With PT 100 Probe 
(6) AC-coupled RMS 
(7) Nine measurement parameters: (D, Q, Rp, Rs, Z, Ls or Lp, Cs or Cp and Cs 2V bias) 


For Handheld Multimeters see page 101. 
For Multimeter Accessories see page 127. 


Note: All products with a PM prefix are designed and 
manufactured by Philips. All other products are 
designed and manufactured by John Fluke Mfg. Co., Inc. 
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8840 Series 


IEEE-488 


Performance 


The 8840 Series has performance you would 
expect in multimeters costing much more. Basic 
dc accuracies to 0.003% and basic ac accura- 
cies to 0.08% at one year are available. See the 
specifications that follow for complete informa- 
tion on measurement ranges and accuracy. 


Closed-Case Calibration 


No internal adjustments are required for cali- 
bration. After you initiate calibration via a re- 
cessed front panel switch, you are led through a 
software controlled procedure that even double 
checks to ensure that appropriate reference 
inputs have been applied. Calibration can be per- 
formed under front panel or GPIB/IEEE-488* 
control. 


Self Testing 


The 8840 Series automatically performs a digital 

self test each time it is powered up. Additionally, 

wales t ri ri ri rl re ma, you can initiate a comprehensive analog and 

tk | OOO oe digital diagnostic self test from the front panel or 
Wath dares cuereaere oe Petey) through the IEEE-488 interface. 


8840A MULTIMETER 


Powerful System Capabilities 


Adding the inexpensive IEEE-488 interface 
option to the 8840 Series provides system capa- 
bility which includes complete system control of 
functions, ranges, and reading rates. Front and 
rear panel inputs are switch-selectable from the 
(NSN 6625--01-217-9427) 8840A front panel (and you can sense the status of the 

switch over the bus). Calibration and self-test 
can also be controlled over the bus. 

Powerful yet simple device dependent 
IEEE-488 code allows the 8840 Series DMMs to 
be easily integrated into your system. System 
software written for the 8840A is compatible with 
the 8842A and 8840A/AF. 

The mechanical design also contributes to 
performance and convenience in system appli- 
cations. The 8840A Series’ metal case provides 
EMI shielding to ensure measurement integrity. 
The unit can be mounted in a half-rack slot 
simply by removing the handle, turning the “twist- 
away” rear feet, and bolting on rackmount 
brackets. 

Embodying all these features, the 8840 Series 
DMMs are fully programmable, powerful digital 
(NSN 6625-01-196-0014) 8840A/AF multimeters within reach of every system builder. 
Technology 


A monolithic A/D converter uses CMOS IC 
: designed to achieve the superb accuracy, speed, 
{ Multimeters and reliability of the 8840 Series. 
003° > 0.008 ; Analog switch ICs developed by Fluke re- 
place discrete switching devices to create supe- 
rior performance, reliability, and serviceability. 
A voltage reference device similar to that 
found in the Fluke 732A DC Reference Standard 
provides unmatched stability. 
Precision thin film resistor networks estab- 
lish the accuracy and maintain the stability of the 
8840 Series. 


* The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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8842A 


Now You Can Choose The 8840 
Series DMM To Meet Your 
Performance Needs 


8842A: Premium Performance 


The 8842A, top of the 8840 line, delivers all the 
features of the popular 8840A plus new hermeti- 
cally sealed thin film resistors. These resistors 
make possible: 


® Increased measurement power: 
100 nV resolution with a 20 mV range 
1 pA °C resolution with 200 mA range 
100 uQ resolution with a 20Q range 


© Enhanced accuracy in V de, V ac, Q 
0.003% basic de accuracy at 1 year 
0.08% basic ac accuracy at 1 year 
0.006% basic Q accuracy at 1 year 


® Extended cal cycles, with 2 year 
specifications 
0.005% basic de accuracy at 2 years 
° Two year warranty 


8840A: The Original Value Leader 


The original 8840A continues to provide an 
outstanding combination of low price and high 
performance. These features, common to all 
members of the 8840 Series, are responsible for 
the popularity of the 8840A. 


® 0.005% basic dc accuracy at 1 year 
° Ease of IEEE-488 system integration 
® Closed case calibration 

* Extensive self test 

® High reliability 

® Vacuum fluorescent display 

® Fluke’s one year warranty applies 


8840A/AF: For Tough Assignments 


The 8840A/AF delivers all of the 8840A capa- 

bilities plus: 

° Expanded environmental envelope 

* Compliance with MIL-T-28800C Type II, Class 
3, Style B 

® True rms ac voltage/current capability is 
standard 

® 1000V rms ac maximum allowable input 

® Enhanced EMI/RFI protection 

° Fluke’s one year warranty applies 
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Technical Specifications 


DC Voltage 
Input Characteristics 


Resolution 


Input 
5-1/2 | 4-1/2* . 
5-1/2 Digits| Digits | Digits | Resistance 
>10,000 MQ 
210,000 MQ 
210,000 MQ 
19.9999V 210,000 MQ 
199.999V 10 MQ 
1000.00V | 10 mV |100 mV 10 MQ 
*4-1/2 digits at the fastest reading rate 
Accuracy 


Normal (S) Reading Rates: +(% of Reading + 
Number of Counts) 


24 Hour ' 90 Day 1 Year 2 Year 
23+1°C 23+5°C 23+5°C 23+5°C 


0.0050+20 
0.0030+2 
0.0015+2 
0.0015+2 
0.0015+2 
0.0020+2 


0.0070+30 
0.0045+3 
0.0025+2 
0.0030+2 
0.0030+2 
0.0035+2 


0.0100+30 
0.0070+3 
0.0030+2 
0.0035+2 
0.0035+2 


0.0045+2 | 0.0070+3 


’ Relative to calibration standards 
2 Within one hour of dc zero, using offset control. 


Medium and Fast Rates: In medium rate, add 2 
counts (20 counts on 20 mV range) to number of 
counts. In fast rate, use two 4-1/2 digit counts (20 
counts on 20 mV range) for the number of counts 


Operating Characteristics 

Temperature Coefficient: >+(0.0006% of Read- 
ing + 0.3 Count) per °C fron 18°C to 0°C and 
28°C to 50°C 

Maximum Input: 1000V dc or peak ac on any 
range 

Noise Rejection: Automatically optimized at 
power-up for 50, 60 or 400 Hz 


: Peak 
Readings/ 
Second ' ni Sala 
Signal 
S 2.5° |Analog 8 
M 20:2 
E 100 


Digital 
Digital 

‘Reading rate with internal trigger and 60 Hz power line 
frequency. See "Reading Rates" for more detail. 

2Normal Mode Rejection Ratio, at 50 or 60 Hz+ 0.1%. 
The NMRAR for 400 Hz+ 0.1% is 85 dB in S rate and 35 
dB in M rate. 

3Common Mode Rejection Ratio at 50 or 60 Hz+ 0.1%, 
with 1 kQ in series with either lead. The CMRR is >140 
dB at dc for all reading rates. 

420 volts or 2 times Full Scale whichever is greater, not 
to exceed 1000V. 

5Reading rate — .31 rdg/sec. in the 20 mV, 20, 200 mA 
dc ranges. 

®Reading rate — 1.25 rdg/sec. in the 20mV, 20Q, 200 mA 

dc ranges 


True-RMS AC Voltage Option (-09) 
Input Characteristics 


ay 

npu 

5-1/2 | 4-1/2 : 

Resistance 

199.999 mV 1 MQ 

1.99999V shunted 
19.9999V by 
199.999V >100 pF 
700.00V 

*4-1/2 digits at the fastest reading rate 

Accuracy 


Normal (S) Reading Rates: +(% of Reading + 
Number of Counts) for sineware inputs >10,000 
counts! (5% of range) 
24Hour2} 90 Day 2 Year 
23+°C | 23+5°C 23 +5°C 
1.24100 
0.5+100 


1 Year 
23 +5°C 
1.2+100 
0.4+100 


20-45 
45-200 
200-20k 
(200 mV) 
(2-200V) 
(700V) 
20-50k 


1.2+100 1.2+100 
0.3+100 | 0.35+100 


0.06+100 
0.05+80 

0.06+100 

0.15+120 


0.08+100 
0.07+80 

0.08+100 

0.19+150 


0.10+100 
0.80+80 

0.10+100 

0.21+200 


0.20+100 
0.15+80 

0.20+100 

0.25+250 


'For sinewave inputs between 1000 and 10,000 
counts, add to Number of Counts 100 counts for 
frequencies 20 Hz to 20 kHz t, 200 counts for 20 kHz 
to 50 kHz, and 500 counts for 50 kHz to 100 kHz. 
?Relative to calibration standard. 


Medium and Fast Rates: In medium rate, add 
50 counts to number of counts. In fast rate the 
specifications apply for sinewave inputs 2 1000 
4-1/2 digit counts and >100 Hz 

Nonsinusoidal Inputs: For nonsinusoidal in- 
puts =>10,000 counts with frequency compo- 
nents <100 kHz, add the following % of reading 
to the accuracy specifications. 


Crest Factor 
Fundamental 
Frequency 1.0 to 1.5 |1.5 to 2.0 2.0 t0 3.0 | 


Operating Characteristics 

Maximum Input: 700V rms, 1000V peak or 2 x 
10’ Volts-Hertz product (whichever is less) for 
any range 

Temperature Coefficient: +(% of Reading + 
Number of Counts) per °C, 0°C to 18°C and 
28°C to 50°C 


Forts Frequency in Hertz , 
>10,000 counts | 0.019+9 | 0.021+9 | 0.027+10 
2>1,000 counts 0.019+12 | 0.021+15 | 0.027+21 
Common Mode Rejction: >60 dB at 50 or 60Hz 
with 1 kQ in either lead 
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Current 
Input Characteristics 


Full Scale 
Range | 5.1/2 Digits | 5-1/2 Digits | 4-1/2 Digit ' 
200 mA} 199.999 mA 1 pA 10 nA 
2000 mA | 1999.99 mA 10 pA 100 pA 
' 4-1/2 digits at the fastest reading rate 
? 200 mA range is dc only 


DC Accuracy 
Normal (S) Reading Rate: +(% of Reading + 


Number of Counts) 
1 Year 
0.05+40 


90 Days 
23 +5°C 


0.04+40 


2 Years 
23 +5°C 


0.08+40 


0.04+4 
0.1+4 


0.05+4 
0.1+4 


0.08+4 
0.15+4 


Medium and Fast Rates: In medium reading 
rate, add 2 counts (20 counts on 20 mA range) 
to number of counts. In fast reading rate, use two 
4-1/2 digit counts (20 counts on 200 mA range) 
for number of counts 

AC Accuracy: (Requires Option -09) 

Normal (S) Reading Rate: +(% of Reading + 
Number of Counts) 23° + 5°C, for sinewave 
inputs >10,000 counts 


Ti Frequency in Hertz 
us __ [20-45 [45-100 [700-54 


One Year 2.0+200 | 0.5+ 200 0.4 + 200 
Two Years 0.6 + 300 


3.0 +300 | 0.7 +300 
* Typically 20 kHz 
Medium and Fast Reading Rates: In medium 
reading rate, add 50 counts to number of counts. 
In fast reading rate, for sinewave inputs >1000 
4-1/2 digit counts and frequencies >100 Hz, the 
accuracy is + (0.2 % of reading + 30 counts) 
Nonsinusoidal Inputs: For nonsinusoidal 
inputs =10,000 counts with frequency compo- 
nents <100 kHz, add the following % of reading 
to the accuracy specifications 


Fundamental Frequency in Hertz 
Frequency | 1.0 to 1.5] 1.5 to 2.0] 2.0 to 3.0 | 


45 Hz to 5 kHz 0.05 0.15 0.3 
20 Hz to 45 Hz 0.2 ifs) 


0.7 


Resistance 
Input Characteristics 


Full Current 
Scale 5-1/2 | 4-1/2! | Through 
5-1/2 Digits | Digits Unknown 
19.9999Q2 | 0.1 mQ 
199.999Q 
1.99999 kQ 
19.9999 kQ 
199.999 kQ 
2000 kQ} 1999.99 kQ 
19.9999 MQ 


' 4-1/2 digits at the fastest reading rate 
2 4-wire ohms only 


Accuracy 
Normal (S) Reading Rate: + (% of Reading + 


Number of Counts)! 
Range 24 Hour? | 90 Day 1 Year 2 Year 
9 23 41°C | 2345°C | 23+5°C | 23+5°C 

0.012+40] 0.015+40 


0.007+30 | 0.009+40 

0.0040+3 | 0.007+4 | 0.010+4 | 0.012+4 

0.0025+2 | 0.005+3 0.008+3 0.010+3 

0.0025+2 | 0.005+3 | 0.008+3 | 0.010+3 

0.0025+2 | 0.006+3 | 0.010+3 | 0.012+3 
0.023+3 | 0.025+3 | 0.027+3 0.030+3 

0.023+3 | 0.040+4 | 0.042+4 | 0.050+4 


’ Within one hour of ohms zero, using offset control 
? Relative to calibration standards 
° 4-wire ohms only 


Medium and Fast Reading Rates: In medium 
rate, add 2 counts to the number of counts for the 
200Q through 200 kQ ranges, 3 counts for the 
2000 kQ and 20 MQ ranges, and 20 counts for 
the 20 range. In fast reading rate, use three 
4-1/2 digit for the number of counts for the 200Q 
range, 20 4-1/2 digit counts for the 20Q range, 
and two 4-1/2 digit for all other ranges 


Operating Characteristics 

Temperature Coefficient: Less than 0.1 x accu- 
racy specification per °C from 0°C to 18°C and 
28°C to 50°C ; 

Measurement Configuration: 2-wire or 4-wire 
(20 range is 4-wire only) 

Open Circuit Voltage: Less than 6.5V on the 
20Q through 200 kQ ranges. Less than 13V on 
the 2000 kQ and 20 MQ ranges 

Input Protection: To 300V rms 


Reading Rates and Ranging 


IEEE-488 Interface Option (-05) 


Option allows complete control and data output 
capability, and supports the following interface 
function subsets: SH1, AH1, T5, L4, SR1, RL1, 
DC1, CT1, E1, PPO and CO 


General Specifications 


Common Mode Voltage: 1000V dc or peak ac, 
or 700V rms ac from any input to earth ground 
Temperature Range: 0°C to 50°C operating; 
-40°C to 70°C storage 

Humidity Range: 80% RH from 0 to 35°C; 70% 
to 50°C 

Warmup Time: 1 hour to rated specifications 
Power: 100, 120, 220, or 240V ac +10% (250V 
ac maximum), switch-selectable at rear panel: 
50, 60, or 400 Hz, automatically sensed at power 
up; 20 VA maximum 

Vibration: Meets requirements of MIL-T- 
288000C for Type Ill, Class 3, Style E equipment 
Safety: ANSI C39.5 and IEC 348, Class | and 
VDE 0411 Marks License 

Size: 8.9 cm H x 21.6 cm W x 37.1 cm D (3.5 in 
x 8.5 in x 14.6 in) 

Weight: Net, 3.4 kg (7.5 |b); shipping 5 kg (11 Ib) 
Warranty Period: Two years 

Included: Line cord, test leads, Instruction/Serv- 
ice Manual, IEEE-488 Quick Reference Guide, 
instrument performance verificaiton record and 
serialized and dated calibration sheet 


Ordering Information 


Models January 1989 prices 
8842A* Basic Digital Multimeter 

(DCConly) 2a tre eee ee ee Oe $995 
8842A/05 w/IEEE-488 Interface............. 1145 


8842A/09 w/AC Measurement Capability 1245 
8842A/059 w/IEEE-488 I/F and 


AC Measurement ............ccc0ccccseecceeeees 1395 
*Option /09 or /O59 needed to measure ac 
Options (for 8842A) 

-05K* IEEE-488 Interface Kit ................. 170 
-O9K* True-RMS AC Kit .............ce ee 270 


“Required recalibration 


Accessories (Also see page 127) 
Y8834 Single Rack Mount Kit Offset...... 65 


Operating Characteristics Reading Rates With Internal Trigger (readings = ¥gg35 Dual Rack Mount Kit ................... 100 
Temperature Coefficient: Less than0.1xaccu- per second): Y8021 1m IEEE-488 Shielded Cable 130 
racy specifications per °C from 0°C to 18°C and 145 
28°C to 50°C 155 
Maximum Input: 2A dc or rms ac. Protected 35 
with 2A, 250V fuse accessible at front panel, and 2.08 (.26?) 2.5 (.312) 2.38 (.30°) 700 
internal 3A, 600V fuse 16.7 (1.042) | 20 (1.252) 19.0 (1.192) 
Burden Voltage: 1V dc or rms ac typical at full 100 100 100 
scale ’ Sensed automatically at power-up. 

2 In the 20 mV, 202, and 200 mA ranges. The 8842A 

does not autorange down into these ranges. To access 

these ranges, select the specific range, from the front 

panel or over the bus 
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8840A Specifications 


Technical Specifications 


DC Voltage 
Input Characteristics 


Input 
Resistance 


210,000 MQ 
210,000 MQ 
210,000 MQ 
10 MQ 
10 MQ 


19.9999V 
199.999V 
1000.00V 


10 mV} 100 mV 


*4-1/2 digits at the fastest reading rate 


Accuracy 
Normal (S) Reading Rates: +(% of Reading + 
Number of Counts) 


0.003+3 


0.007+4 
0.004+3 
0.005+3 


0.008+4 
0.005+3 
0.006+3 
0.006+3 
0.007+3 


0.002+2 
0.002+2 
0.002+2 0.005+3 
0.003+2 0.005+3 


Relative to calibration standards 
2Using Offset control 


Medium and Fast Rates: In medium rate, add 2 
counts. in fast rate, use two 4-1/2 digit counts 


Operating Characteristics 

Temperature Coefficient: >+(0.0006% of Read- 
ing + 0.3 Count) per °C from 18°C to 0°C and 
28°C to 50°C 

Maximum Input: 1000V dc or peak ac on any 
range 

Noise Rejection: Automatically optimized at 
power-up for 50, 60 or 400 Hz 


Digital 
Digital 


‘Reading rate with internal trigger and 60 Hz power line 
frequency. See "Reading Rates" for more detail. 
2Normal Mode Rejection Ratio, at 50 or 60 Hz+ 0.1%. 
The NMRAR for 400 Hz+ 0.1% is 85 dB in S rate and 35 
aB in M rate. 
3Common Mode Rejection Ratio at 50 or 60 Hz+ 0.1%, 
with 1 kQ in series with either lead. The CMRR is >140 
dB at de for all reading rates. 
420 volts or 2 times Full Scale whichever is greater, not 
to exceed 1000V. 


True-RMS AC Voltage Option (-09) 
Input Characteristics 


Resolution 


5-1/2 | 4-1/2* 
Digits| Digits 


Input 
Resistance 


1 MQ 
shunted 


1.99999V 
19.9999V by 


199.999V 
700.00V 


*4-1/2 digits at the fastest reading rate 


>100 pF 


10 mV| 100 mV 


Accuracy 

Normal (S) Reading Rates: +(% of Reading + 
Number of Counts) for sinewave inputs 210,000 
counts ' (5% of range) 


24 Hour ' 90 Day 
Range 23+1°C | 23+5°C 


20-45 1.2+100 1.2+100 1.2+100 
45-200 0.34100 0.35+100 0.4+100 
100-20k 0.07+100 0.14+100 | 0.16+100 
20-50k 0.15+120 0.19+150 | 0.21+200 


50-100k 0.4+300 0.5+300 0.5+400 


‘For sinewave inputs between 1000 and 10,000 counts, 
‘add to Number of Counts 100 counts for frequencies 20 
“Hz to 20 kHz, 200 counts for 20 kHz to 50 kHz, and 500 
“counts for 50 kHz to 100 kHz. 

?Relative to calibration standards 


Medium and Fast Rates: In medium rate, add 
50 counts to number of counts. In fast rate the 
specifications apply for sinewave inputs 21000 
4-1/2 digit counts and >100 Hz 

Operating Characteristics 

Temperature Coefficient: +(% of Reading + 
Number of Counts) per °C, 0°C to 18°C and 


28°C to 50°C 
Frequency in Hertz 


For Inputs 

Ferme | saan | sorta 50k-100k 
>10,000 counts | 0.019+9 | 0.021 +9 | 0.027 +10 
>1,000 counts 0.019 +12] 0.021+15 | 0.027 +21 


Nonsinusoidal Inputs: For nonsinusoidal in- 
puts >10,000 counts with frequency conponents 
<100 kHz, add the following % of reading to the 
accuracy specifications. 


Fundamental 
1.5 to 2.0 |2.0 to 3.0 
Frequency 


20 Hz to 45 Hz & 
20 kHz to 50kHz| 9-2 0.7 1.5 


*Crest Factor 


Maximum Input: 700V rms, 1000V peak or 2 x 
107 Volts-Hertz product (whichever is less) for 
any range 

Common Mode Rejection: >60 dB at 50 or 
60Hz with 1 kQ in either lead 


Current 
Input Characteristics 


Full Scale 
*4-1/2 digits at the fastest reading rate 
DC Accuracy 


Normal (S) Reading Rate: +(% of Reading + 
Number of Counts) 


90 Days 23+5°C | 1 Year 23 +5°C 


<1A 0.04 +4 0.05 +4 
>1A 


0.1 +4 0.1 +4 

Medium and Fast Rates: In medium reading 
rate, add 2 counts (20 counts on 20 mA range) 
to number of counts. In fast reading rate, use two 
4-1/2 digit counts (20 counts on 200 mA range) 
for number of counts 

AC Accuracy: (Requires Option -09) 

Normal (S) Reading Rate: +(% of Reading + 
Number of Counts) 23° +5°C, for sinewave in- 
puts =10,000 counts 


Frequency in Hertz 
| 20-45 | 45-100 | 100-5k*_| 
2.0+200 | 0.5+200 | 0.4 +200 


*Typically 20 kHz 


Time 


Medium and Fast Reading Rates: In medium 
reading rate, add 50 counts to number of counts. 
In fast reading rate, for sinewave inputs 21000 
4-1/2 digit counts and frequencies >100 Hz, the 
accuracy is +(0.2% of reading + 30 counts) 
Operating Characteristics 

Temperature Coefficient: Less than 0.1 x accu- 
racy specifications per °C from 0°C to 18°C and 
28°C to 50°C 

Maximum Input: 2A dc or rms ac. Protected 
with 2A, 250V fuse accessible at front panel, and 
internal 3A, 600V fuse 

Burden Voltage: 1V dc or rms ac typical at full 
scale 


Resistance 
Input Characteristics 


Full Current 


Scale 5-1/2 | 4-1/2* | Through 
5-1/2 Digits | Digits | Digits | Unknown 


199.9990 


1.99999 kQ 
19.9999 kQ 
199.999 kQ 
2000 kQ2} 1999.99 kQ 
19.9999 MQ 


*4-1/2 digits at the fastest reading rate 
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Accuracy 
Normal (S) Reading Rate: + (% of Reading + 
Number of Counts)! 


24 Hour 2 
23 +1°C 


90 Day 1 Year 
23 +5°C 23 +5°C 


0.004+3 0.011+4 0.014+4 
0.0028+2 0.01+3 0.013+3 
0.0028+2 0.01+3 0.013+3 
0.0028+2 0.01+3 0.013+3 
0.023+3 0.027+3 0.028+3 


0.043+4 0.04444 


'Using Offset control 
?Relative to calibration standards 


Medium and Fast Reading Rates: In medium 
rate, add to the number of counts 2 counts for the 
2002 through 200 kQ ranges and 3 counts for 
the 2000 kQ and 20 MQ ranges. In fast reading 
rate, use for the number of counts three 4-1/2 
digit counts for the 200Q range and two 4-1/2 
digit counts 


Operating Characteristics 

Temperature Coefficient: Less than 0.1 x accu- 
racy specification per °C from 0°C to 18°C and 
28°C to 50°C 

Measurement Configuration: 2-wire or 4-wire 
Open Circuit Voltage: Less than 6.5V on the 
202 through 200 kQ ranges. Less than 13V on 
the 2000 kQ and 20 MQ ranges 

Input Protection: To 300V rms 


Reading Rates 


Reading Rates With Internal Trigger (readings 
per second): 


'Sensed automatically at power-up. 


IEEE-488 Interface Option (-05) 


Option allows complete control and data output 
Capability, and supports the following interface 
function subsets: SH1, AH1, T5, L4, SR1, RL1, 
DC1, DT1, E1, PPO and CO 


General Specifications 


Common Mode Voltage: 1000V dc or peak ac, 
or 700V rms ac from any input to earth ground 
Temperature Range: 0°C to 50°C operating; 
-40°C to 70°C storage 

Humidity Range: 80% RH from 0 to 35°C; 70% 
to 50°C 

Warmup Time: 1 hour to rated specifications 
Power: 100, 120, 220, or 240V ac +10% (250V 
ac maximum), switch-selectable at rear panel; 
50, 60, or 400 Hz, automatically sensed at power 
up; 20 VA maximum 

Vibration: Meets requirements of MIL-T-28800C 
for Type Ill, Class 3, Style E equipment 
Safety: ANSI C39.5 and IEC 348, Class | and 
VDE 0411 Marks License 


Size: 8.9 cm H x 21.6 cm W x 37.1 cm D (3.5 in 
x 8.5 in x 14.6 in) 

Weight: Net, 3.4 kg (7.5 Ib); shipping 5 kg (11 Ib) 
Warranty Period: One year 

Included: Line cord, test leads, Instruction/Serv- 
ice Manual, IEEE-488 Quick Reference Guide, 
instrument performance verification record and 
serialized/dated calibration certification sheet 


Ordering Information 


Models January 1989 prices 
8840A* Basic Digital Multimeter 

(DGtonly eae tos sc een eee. $795 
8840A/05 w/IEEE-488 Interface............. 945 


8840A/09 w/AC Measurement Capability 990 
8840A/059 w/IEEE-488 I/F and 


AC Measurement ............cc:ccceeceeeereeees 1140 
*Option /09 or /059 needed to measure ac 
Options (for 8840A) 

-05K* Field Installable IEEE-488 
interface: Kite-sewerer ae eens 170 
-09K* Field Installable True-RMS AC .... 205 


“Requires recalibration 


Accessories (Also see page 127) 


8840A/AF Specifications 


Technical Specifications 


DC Voltage 
Input 
Resistance 


Input Characteristics 
210,000 MQ 


Full 

Range Scale 5-1/2} 4-1/2* 

5-1/2 Digits | Digits} Digits 
210,000 MQ 


*4-1/2 digits at the fastest reading rate 


Accuracy 
Normal (S) Reading Rates: +(% of Reading + 


Number of Counts) 
90 Day 1 Year 
23 +5°C 23 +5°C 


24 Hour ' 

23 +1°C 

0.003+3 0.007+4 0.008+4 
0.004+3 0.005+3 
0.005+3 0.006+3 

0.005+3 0.006+3 

0.005+3 0.007+3 


'Relative to calibration standards 
2Using Offset control 


0.002+2 
0.002+2 
0.002+2 
0.003+2 


Medium and Fast Rates: In medium rate, add 2 
counts. In fast rate, use two 4-1/2 digit counts 


Operating Characteristics 

Temperature Coefficient: >+(0.0006% of Read- 
ing + 0.3 Count) per °C fron 18°C to 0°C and 
28°C to 50°C 

Maximum Input: 1000V dc or peak ac on any 
range 

Noise Rejection: Automatically optimized at 
power-up for 50, 60 or 400 Hz 


Peak 
Filter NM | CMRR? 
Signal 


Digital 
Digital 
None 


Readings/ 
Second ' 


’ Reading rate with internal trigger and 60 Hz power line 
frequency. See "Reading Rates" for more detail. 

? Normal Mode Rejection Ratio, at 50 or 60 Hz + 0.1%. 
The NMRAR for 400 Hz+ 0.1% is 85 dB in S rate and 35 
dB in M rate. 

Common Mode Rejection Ratio at 50 or 60 Hz+ 0.1%, 
with 1 kQ in series with either lead. The CMAR is >140 
dB at dc for all reading rates. 

#20 volts or 2 times Full Scale whichever is greater, not 
to exceed 1000V. 


True-RMS AC Voltage 
Input Characteristics 


Full 


R Scal 5-1/2 | 4-1/2 Input 
ange cale - 1/2" : 
5-1/2 Digits Resistance 


200 mv | 199.999 mv 1 MQ 
2V 1.99999V shunted 
19.9999V by 

199.999V >100 pF 
700.00V 


10 mV | 100 mV 


*4-1/2 digits at the fastest reading rate 


Accuracy 

Normal (S) Reading Rates: +(% of Reading + 
Number of Counts) for sinewave inputs >5% of 
range (10,000 counts’) 


90 Day 
23 +5°C 


1.2+100 
0.35+100 
0.14+100 


1.2+100 
0.4+100 
0.16+100 


1.2+100 


0.3+100 
0.07+100 
0.15+120 0.19+150 | 0.21+200 
0.4+300 0.5+300 0.5+400 


'For sinewave inputs between 1000 and 10,000 counts, 
add to Number of Counts 100 counts for frequencies 20 
Hz to 20 kHz, 200 counts for 20 kHz to 50 kHz, and 500 
counts for 50 kHz to 100 kHz. 

? Relative to calibration standards 


Medium and Fast Rates: In medium rate, add 
50 counts to number of counts. In fast rate the 
specifications apply for sinewave inputs >1000 
4-1/2 digit counts and >100 Hz 
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Operating Characteristics 

Temperature Coefficient: +(% of Reading + 
Number of Counts) per °C, 0°C to 18°C and 
28°C to 50°C 


Frequency in Hertz 
20k-20k | 20k-50k | 50k-100k 


>10,000 counts | 0.019+9 | 0.021+9 | 0.027+10 
>1,000 counits 0.019+12 | 0.021+15 | 0.027+21 


Nonsinusoidal Inputs: For nonsinusoidal in- 
puts >10,000 counts with frequency components 
<100 kHz, add the following % of reading to the 
accuracy specifications. 


Fundamental 
1.0 to 1.5* |1.5 to 2.0 | 2.0 to 3.0 
Frequency 
45 Hz to 20 kHz 0.05 0.15 0.3 
20 Hz to 45 Hz & 
20 kHz to 50kHz| 9-2 OF 1.5 


“Crest Factor 


For Inputs 


Maximum Input: 1000V rms or 2 x 10’ Volts- 
Hertz product (whichever is less) for any range 
Common Mode Rejection: >60 dB at 50 or 
60 Hz with 1 kQ in either lead 


Current 

Input Characteristics 

Full Scale [ Resolution 

5-1/2 Digits | 5-1/2 Digits | 4-1/2 Digit * 
| 2000 mA | 1999.99 mA oy Yul 100 uA 
*4-1/2 digits at the fastest reading rate 


DC Accuracy 
Normal (S) Reading Rate: +(% of Reading + 
Number of Counts) 


Range 


Current 90 Days 23+5°C 1 Year 23+5°C 
<1A 0.04+4 0.05+4 
>1A 0.14+4 0.1+4 


Medium and Fast Rates: In medium reading 
rate, add 2 counts (20 counts on 20 mA range) to 
number of counts. In fast reading rate, use two 
4-1/2 digit counts (20 counts on 200 mA range) 
for number of counts 


AC Accuracy 

Normal (S) Reading Rate: +(% of Reading + 
Number of Counts) 23°+5°C, for sinewave in- 
puts 210,000 counts 


Frequency in Hertz 


20-45 45-100 100-5k* 
One Year 2.0+200 0.5+200 0.4+200 


* Typically 20 kHz 


Medium and Fast Reading Rates: In medium 
reading rate, add 50 counts to number of counts. 
In fast reading rate, for sinewave inputs 21000 
4-1/2 digit counts and frequencies >100 Hz, the 
accuracy is +(0.2% of reading + 30 counts) 


Operating Characteristics 

Temperature Coefficient: Less than 0.1 x accu- 
racy specifications per °C from 0°C to 18°C and 
28°C to 50°C 

Maximum Input: 2A dc or rms ac. Protected 
with 2A, 250V fuse accessible at front panel, and 
internal 3A, 600V fuse 

Burden Voltage: 1V dc or rms ac typical at full 
scale 


Resistance 
Input Characteristics 
Full Resolution Current | 
Range Scale 5-1/2 Through 
5-1/2 Digits | Digits Unknown 
20022 199.9990 1 mQ 10 mQ 1 mA 
2kQ 1.99999 kQ | 10 MQ |100 mQ 1 mA 
20 kQ 19.9999 kQ 1100 mQ 10 100 nA 
200 kQ | 199.999 kQ 1Q 10 10 pA 
2000 kQ!} 1999.99 kQ2 10Q 10022 5 uA 
20 MQ /19.9999 MQ} 100Q 1 kQ 0.5 uA 


‘4-1/2 digits at the fastest reading rate 


Accuracy 
Normal (S) Reading Rate: + (% of Reading + 
Number of Counts)’ 


24 Hour ? 


23 +1°C 

0.004+3 0.011+4 0.014+4 
2 kQ 0.0028+2 0.01+3 0.013+3 
20 kQ 0.0028+2 0.01+3 0.013+3 
200 kQ 0.0028+2 0.0143 0.013+3 
2000 kQ 0.023+3 0.027+3 0.028+3 
20 MQ 0.023+3 0.043+4 0.044+4 | 


‘Using Offsetcontrol 
2Relative to calibration standards 


Medium and Fast Reading Rates: In medium 
rate, add to the number of counts 2 counts for 
the 200Q through 200 kQ ranges and 3 counts 
for the 2000 kQ and 20 MQ ranges. In fast 
reading rate, use for the number of counts three 
4-1/2 digit counts for the 200Q range and two 
4-1/2 digit counts 


Operating Characteristics 

Temperature Coefficient: Less than 0.1 x accu- 
racy specification per °C from 0°C to 18°C and 
28°C to 50°C 

Measurement Configuration: 2-wire or 4-wire 
Open Circuit Voltage: Less than 6.5V on the 
20Q through 200 kQ ranges. Less than 13V on 
the 2000 kQ and 20 MQ ranges 

Input Protection: To 300V rms 
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Reading Rates 


Reading Rates With Internal Trigger (read- 
ings per second): 


Power Line Frequency* 


'Sensed automatically at power-up. 


IEEE-488 Interface Option (-05) 


Option allows complete control and data output 
capability, and supports the following interface 
function subsets: SH1, AH1, T5, L4, SR1, RL1, 
DCI. DTIWET, PPO and’Co 


General Specifications 


Common Mode Voltage: 1000V dc or peak ac, 
or 700V rms ac from any input to earth ground 
Temperature Range: 0°C to 55°C operating; 
-62°C to 85°C storage 

Humidity Range: 95% RH, +5% to 0% 

EMI: Complies with CE01, CE03, CS01, CS02, 
CS06, and REO2 as specified in MIL-STD-461 
Altitude: 4,500m (15,000 ft) operating; 12,000m 
(40,000 ft) non-operating 

Warmup Time: 1 hour to rated specifications 
Power: 100, 120, 220, or 240V ac +10% (250V 
ac maximum), switch-selectable at rear panel; 
50, 60, or 400 Hz, automatically sensed at 
power up; 20 VA maximum 

Vibration: Meets requirements of MIL-T-28800C 
for Type Ill, Class 3, Style E equipment 
Safety: ANSI C39.5 and IEC 348, Class | and 
VDE 0411 Marks License 

Size: 8.9cmH x 21.6 cm W x 37.1 cm D (3.47 in 
x 8.5 in x 14.6 in) 

Weight: Net, 3.4 kg (7.5 Ib); shipping 5 kg (11 Ib) 
Warranty Period: One year 

Included: Line cord, test leads, Instruction/Serv- 
ice Manual, IEEE-488 Quick Reference Guide, 
(with Option -05 only), instrument performance 
verificaiton record and serialized/dated calibra- 
tion certification sheet 


Ordering Information 


Model January 1989 prices 
8840A/AF* Digital Multimeter ................ $1350 
Options (for 8840A/AF) 
-05 IEEE-488 Interface .............. 150 
-05K Field Installable IEEE-488 

Interface’ Kitsi2220: 8. Sess eee 170 
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PM 2525 Measurement Center 


The PM 2525 is a very high specification in- 
strument, offering a full range of standard DMM 
measurement features plus a range of unique 
extra functions, making it a complete “measure- 
ment center.” ; 

Besides standard functions such as 8 current, 
5 voltage and 7 resistance ranges, the PM 2525 
also has the additional features of measurement 
of frequency, time, temperature, capacitance, 
dB and continuity. 

For precision measurements the PM 2525 
includes a 21,000 count facility plus a high reso- 
lution mode of 210,000 counts. This gives a 
resolution down to 1nV for Vdc; 100 pA for ac 
and de current; 10 mohm for resistance; and 1 
pF for capacitance. 


Bench, Battery or System Versions 


The PM 2525 is available in five versions cov- 
ering most applications: 


1. Basic benchtop model: For use in labora- 
tory, workshop and production environments. 

2. Battery model: For field use. Rechargeable 
battery for 5 hrs operation included. 


igital Multifunctiona 


O 


PHILIPS 


PM 2525 


3. Instrument with an analog output: For 
analog registration of the results. 

4. GPIB/IEEE-488* interface version: For op- 
eration with IEEE systems. 

5. RS-232 instrument: For operation with a 
computer. 


The last two interface versions allow remote 
control of all instrument settings and download- 
ing of measured values to a computer or system 
controller. These versions are supplied with 
special interface software which has the same 
command structure, in plain English, used by 
Philips system multimeters. Meters with an inter- 
face also have an additional high speed mode 
which provides 3-1/2 digit Vdc measurements at 


a rate of approximately 12 measurements/sec. 


Current Measurement with Low 
Voltage Drop 


For measurements up to 1 mA the PM 2525 is 
equipped with a unique current-compensation 
system that virtually eliminates voltage drops 
across the meter input, eliminating a common 
source of significant errors in low current meas- 
urements. 

* The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 


RS-232 


More Functions, More Value 


[Ranges | Resol._[ Accuracy _ 
VDC 

VAC 

VTrms 
Vpeak 

IDC 

IAC 

R (2-wire) 

R (4-wire) 
Hz 
Capacitance 
Time 
Temperature 
Diode 

dBm 


Trend Display with an Analog 
Bargraph 

The PM 2525 has an analog bargraph display 
for optimal presentation of signal trends and 
precision detection of peak, through or null value, 
which is particularly valuable for peak tuning of 
communication equipment, for example. The 
rotating bargraph indicator on the LCD display 
steps in proportion to the voltage trend. With a 5V 
signal, the resolution is 0.01V per step, much 
higher than can normally be achieved with con- 
ventional analog multimeters. 


STABLE 


LOWER 


LOWER 


ZERO 
HIGHER 


200 OHM 
11...200 OHM 
10 OHM 


Relative Measurements 


Adjustments are easily made by presetting a 
value as a reference zero by a single touch of the 
zero-set button. Deviation, positive or negative 
from the set zero, is then immediately and clearly 
displayed. Also the bargraph function can be 
used in the same way so that the bargraph then 
acts as a very sensitive minus-null-plus indica- 
tor. 
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Overload Protection 


The PM 2525 also includes comprehensive 
overload protection. All voltage ranges can handle 
peak transients of up to 2.5 kV without damage, 
while all other ranges are protected against 
accidental connection to normal power supplies. 
The instrument is electronically protected on 
current ranges up to 1 mA and by a fuse for the 
10 mA and 100 mA ranges. The 1A and 10A 
ranges have a separate input socket. 


Fast Result with MIN/MAX, Peak- 
Peak, dBm 


A number of special measuring capabilities not 
only makes measurement easier but allows the 
user to reach conclusions faster. For practically 
all measurements the MIN/MAX function can be 
switched in. This function displays the maximum 
and minimum reading over a given period, for all 
measurement functions. Volt peak-peak gives 
the instant peak voltage. A selection can be 
made for positive, negative or peak-to-peak 
values. So, too, can adjustments be made more 
easily by using the dBm function. 

For both current and voltage, the measure- 
ment can be read in dBm’s. And, since the 
reference resistance can be easily selected as 
well, levels can be quickly compared to a known 
reference. 


Choice of AC- or DC-Coupled True 
RMS Measurements 


For accurate measurements of AC and AC + 
DC signal components regardless of the wave- 
form. 


DC coupled 


True RMS measurements are only possible 
with DC coupling since the DC component is an 
important part of the total signal energy. But AC 
coupling is essential for accurate measurements 
of AC components on large DC signals. The PM 
2525's RMS measurement function always gives 
accurate RMS readings in both AC- and DC- 
coupled modes and even with highly distorted 
signal waveforms. 


Accurate Measurement of Peak 
Values 


Direct measurement of positive, negative and 
peak-to-peak values. 


Vpeak (+) 


Vpeak-peak 


This function is valuable for measuring ignition 
or discharge voltages, as well as for measuring 
crosstalk between lines, and in electronic circuit 
design. In combination with Min./Max. mode, the 
Woon function allows the peak value of distur- 
bances on a signal to be measured over an 
extended monitoring period. 


Convenient Min/Max Measurements 


For minimum and maximum values over ex- 
tended monitoring periods. 


Min./Max. level monitoring throughout the du- 
ration of a measurement is easy and convenient 
with the PM 2525. Measured Min./Max. values 
are stored until replaced by lower or higher 
values, and can be recalled and displayed at any 
time. 

This function is useful to measure low-fre- 
quency signals (in order of 1 Hz), when the 
maximum and minimum values can be readout 
within a few seconds. It also allows highest and 
lowest temperature values over extended peri- 
ods to be measured simply and conveniently. 


Time and Frequency Measurements 


Extra versatility through high-resolutions time 
and frequency functions. 


One of the PM 2525’s extra measuring capa- 
bilities is a useful time function with a range cf up 
to 100,000s and a maximum resolution of 10 ps. 
Freely programmable start and stop edges enable 
all periods and pulse width measurements to be 
made in a repetitive or single trigger mode. Two 
different frequency measurements are possible. 
In the normal mode there is a resolution of 1 Hz, 
but in the ‘High resolution’ mode a resolution of 
0.1 Hz can be achieved. Maximum frequency is 
20 MHz. 


Capacitance Measurements 


For measuring unknown devices or lead ca- 
pacitances. 


4b 


jen 
7 


pF nF pF 


The PM 2525’s capacitance function is un- 
matched in its class. The capacitance of any 
unknown device, or even of PCB tracks, can be 
measured directly in a wide range from 20 nF 
right up to 200 uF, down to a resolution of 1 pF. 
High noise immunity ensures stable readings at 
all times, even when using normal DMM test 
leads, thereby eliminating the need for special 
guarded leads. Cable capacitance can even be 
compensated using the zero-set function. 


Simple Zero-Setting for Relative 
Measurements 


Direct measurement of tolerances or devia- 
tions from any preset value. 


RELATIVE 
MEASURE 


Zero-setting to use any value for relative refer- 
ence measurements is done simply with the PM 
2525, simply by pressing the ZERO button. This 
principle allows tolerance measurements, or com- 
ponent deviations from specified values, to be 
measured directly, and eliminates the need to 
make all measurements as absolute values. 
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Direct dB Read-Out 


AC and DC voltages shown as dB values to 
any zero reference level. And with user program- 
mable reference resistance. 


This function allows VAC and VDC measure- 
ments to be read-out directly as dB values, 
saving time-consuming calculations. dB meas- 
urements are made against an absolute or se- 
lectable zero reference level. Itis also possible to 
program a different reference resistance. 

Direct dB read-outs are essential for measure- 
ments on amplifier gains and losses, or on com- 
munications equipment. The dB function can 
also be used in conjunction with the zero-set 
mode for ‘end-to-end’ amplifiers measurements. 


Simple Command Structure 


The PM 2525 can be used within a system via 
its IEEE-488 bus interface. In such a system, 
procedures are programmed using a simple 
command structure which eliminates complex 
codes by using straight-forward English state- 
ments. 

To ease communication with both user and 

~ computer, the PM 2525 accepts numeric rang- 
ing values in either decimal or exponential nota- 
tion, and automatically rounds-off to the correct 
range. To overcome the often lengthy and com- 
plex task of splitting the numerical data from the 
Output string, the PM 2525 has an “OUT N” 
command by which only the numeric value is 
transferred. 


Closed-Case, Electronic 
Calibration 


The PM 2525 can be electronically calibrated 
and tested without opening the case, if the unit is 
equipped with an IEEE-488 or RS 232 interface. 
This function offers substantial time and cost 
savings and ensures that measurements are 
always made at optimum accuracy. 


Multipoint, Multifunction 
Measurements 


If a system measurement application requires 
measurements to be made at a number of differ- 
ent points the PM 2525, combined with the 
Philips System 21 switching system and a IEEE- 
488 controller, is the cost-effective answer. 

This high performance combination can handle 
any number of single-, dual- or 4-pole measure- 
ments at a much lower cost than would be 
possible with normal large and expensive scan- 
ners. Moreover, as it is based around the 


PM 2525, functions such as frequency, time and 
peak measurement are also possible, further 
extending the versatility of remote controlled 
operation. 


Specifications 


Technical Specifications 


DC Voltage 


Range: 200 mV...1000V 

Resolution (Norm-mode/HR mode): 

10 pV/1 pV 

Accuracy: +0.02% of reading +0.01% of range 
Temperature Coefficient: +0.003% of reading 
+/°C 

Input Impedance: >10 MQ//<90 pF 

Offset Current in Input: <20 pA 

SMMR (49.95...50.05 Hz): 80 dB 

Maximum SM Signal: 2 x range (except 2000V 
range) 

CMRR (For DC and 50 Hz): 120 dB 
Maximum CM Voltage: 250V RMS: 350V peak 
Response Time 

Without ranging: 0.8s; With ranging: 1.5s 
Maximum Input Voltage 

Hi and Lo: 1000V RMS 

Hi and Earth: 1000V RMS 

Lo and Earth: 250V RMS 

Max. V-Hz Product of Input Signal: 10’ 


AC Voltage True RMS (AC or DC 
Coupled) 
Range: 200 mV...1000V 
Resolution: 10 nV 
Accuracy* 
40...100 Hz: +0.3% of reading +0.1% of range 
0.1...20 KHz: +1% of reading +0.1% of range 
20...100 KHz: +5% of reading +0.5 of range** 
Temperature Coefficient: +0.03% of reading 
+0.01% of range/°C 
Input Impedance: 210 MQ//<90 pF 
CMRR: For DC: 120 dB; For 50 Hz: 60 dB 
Response Time 
Without ranging: 1.5s; With ranging: 2s 
Crest Factor: 2 at full scale, increasing down 
scale 
Maximum Input Voltage 
Hi and Lo: 750V RMS 
Hi and Earth: 750V RMS 
Lo and Earth: 250V RMS 
Maximum V-Hz Product: 10’ 

“Additional error for DC-component +0.2% of read- 

ing +0.1% of range 
"20% in 200 mV range 


DC Current 


Ranges: 1 LlA...10A 

Resolution: 0.1 nA 

Number of Counts: Normal mode: 11000 
Accuracy: +0.1% of reading +0.05% of range 
Temperature Coefficient: +0.01% of reading 
+0.005% of range/°C 

Voltage Drop Full Scale 

1 pA...1 mA: <2.5 mV 


10 mA/1A: <40 mV 

100 mA/10A: <400 mV 

Response Time 

Without ranging: 0.8s; With ranging: 2.5s 
Protected for 1 1A...100 mA up to: 250V RMS 
Max. Input Voltage (common mode): 250V 
RMS, 350V peak 


AC Current True RMS (AC or DC 
Coupled) 

Ranges: 1 wA...10A 

Resolution: 0.1 nA on 1 LA range 

Number of Counts: Normal mode: 11000 
Accuracy (3% - 100% of range): +0.4% of 
reading +0.15% of range 

Temperature Coefficient: +0.04% of reading 
+0.015 % of range/°C 

Frequency Range: 40 Hz...200 Hz 

Voltage Drop 

1 pA...1 mA: <2.5 mV 

10m and 1A: <40 mV 

100 mA and 10A: <400 mV 

Crest Factor: 4 at full scale, increasing down 
scale 

Response Time 

Without ranging: 1.5s; With ranging: 3s 
Protected for 1 :A...100 mA up to: 250V RMS 
Max. Input Voltage (common mode): 

250V RMS, 350V peak 


Ohms 


Ranges two-wire: 200Q..100 MQ 

Ranges four-wire:2000...2 MQ 

Maximum Lead Resistance (4 wire): 2Q 
Resolution: 10 mQ 

Number of Counts 

2002...20 MQ: 21000; 100 MQ: 1000 
Accuracy 

2002 - 200 KQ: +0.1% of rdg +0.05% of range 
2 MQ - 20 MQ: +0.5% of rdg +0.1% of range 
100 MQ: +5% of reading +1% of range 
Temperature Coefficient 

200Q- 200 KQ: +0.01% of reading +0.005% of 
range/°C 

2 MQ - 20 MQ: +0.05% of reading +0.01% of 
range 

100 MQ: +0.5% of reading +1% of range/°C 
Measuring Current for each Range: 1 mA, 1 
mA, 100 pA, 10 pA, 1 LA, 100 nA, 10 nA 
Open Input Voltage: 14V 

Response Time (200Q - 200 KQ) 

Without ranging: 0.8s; With ranging: 2.5s 
Response Time (2 MQ - 20 MQ) 

Without ranging: 2s; With ranging: 3.5s 


~ Response Time (100 MQ) 


Without ranging: 9s; With ranging: 10s 
Input Protection: Up to 250V RMS 


Peak Voltage 


Range: 2V...1000V 

Resolution: 1 mV 

Number of Representation Units: 2100 
Accuracy: +1% of reading +1% of range 
Temperature Coefficient: +0.15% of rdg/°C 
Input Impedance: 210 MQ//<90 pF 
Measuring Time: 500m sec. 
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+Continuous Wave Mode: 

min pulse width: 5 sec 

min period: 100u sec for min duration of 
500m sec 

+Single Shot Mode: 

min pulse width: 350m sec 

min period: 500m sec synchronized with trigger 
Frequency Range (except DC): 20 Hz...200 
KHz* Response Time 

Peak without ranging: 1 sec. 

Peak with ranging: 2.5 sec. 

Peak-peak without ranging: 1.5 sec. 
Peak-peak with ranging: 5 sec. 

Maximum Input Voltage 

Hi and Lo: 600V AC or DC or 1000V peak 

Hi and Earth: 600V AC or DC 

Lo and Earth: 250V AC or DC 

Max. V-Hz Product: 10’ 

CMMR: DC: 120 dB; MHz: 60 dB 


* For 200V range max. 60 Hz 


Frequency 


Measurement Range: 1 Hz...20 MHz 
Ranges: 10 KHz, 100 kHz, 1 MHz, 10 MHz and 
20 MHz 

Minimum Frequency: 10 Hz 

Resolution (High speed): 1 Hz; High resolu- 
tion: 0.1 Hz 

Number of Counts (10 KHz...10 MHz) 

High speed: 10000; High resolution: 100000 
Number of Counts (20 MHz) 

High speed: 2000; High resolution: 20000 
Accuracy: +0.01% of reading +2 digits 
Temperature Coefficient: +0.001% of rdg /°C 
Response Time (100 KHz...20 MHz) 

Without ranging: Normal mode 0.3s 

With ranging: Normal mode 0.5s 

Without ranging: High resolution 2.5s 

With ranging: High resolution 3s 

Response Time (10 KHz) 

Without ranging: Normal mode 1.5s 

With ranging: Normal mode 2s 

With ranging: High resolution 13s 

Impedance: 10 MQ//50 pF 

Coupling: AC 

V-Hz Product for Voltage <5V max.: 10’ 
Maximum Input Voltage: 250V 

Sensitivity 

10 Hz...100 Hz: 1V peak 

100 Hz...10 MHz: 250 mV peak 

10 MHz...20 MHz: 500 mV peak 


Time 

Range: 1...105 sec. 

Resolution: 10 usec. 

Number of Counts: 99999 

Accuracy: 0.01% of reading 

Hold-Off Time: 30 usec. 

Start/Stop: Positive or negative slope selectable 
Trigger Level: 10.5V 

Modes: Repetitive or single trigger 


Capacity 

Ranges: 10 nF...2000 pf 
Resolution: 1 pF 

Number of Counts: 21000 


Accuracy: +1%* of reading +0.1% of range 
Temperature Coefficient: +0.1%* of reading 
+0.01% of range/°C 

Measuring Current (for each range): 100 nA, 
1 pA, 10 pA, 100HA, 1 mA, 1 mA 

Open Input Voltage:<2.5V 

Polarity Input Socket: + on Lo 

Response Time (without ranging): 1s 
Response Time (with ranging): 1.5s 
Protected up to: 250V 

* For 2000 uF range 10% 


Continuity 
Driving Current: 1 mA 


’ Short circuit: Audible tone from 0...10Q 


Isolation: Resistance <10Q no tone 
Response Time: <0.15s 


Diode 


Driving Current: 1 mA 
Response Time: 0.Qs 
Range: 2000.0 mV 
Resolution: 0.1 mV 

No. of Counts: 20,000 
Max. Input Voltage: 250V 


Temperature” 

Range:-100°C...+850°C 

Resolution: 0.1°C 

Number of Counts: 8500 

Accuracy (excl. probe): +0.3% of rdg +0.3°C 
Temperature Coefficient: +0.03% of reading 
+0.003% of range/°C 

Measuring Current: 1 mA 

Response Time (excl. probe): 0.5s 
Linearization: Probe characteristics is linear- 
ized within limits stated in DIN 43760 


* For temperature additional PM 9249/01 or Pt 100 
element is required. 


dB Measurement 


dB Reference: 1 mW in reference resistance 
Reference Resistor (programmable): 
0.0001...9999Q 

Resolution: 0.1 dB 

Number of Counts: 8500 

Accuracy: +0.2 dB 

Input Impedance: <10 MQ//<90 pF 

CMMR (DC): <120 dB 

Response Time: 1.5s 


DC Ranges* 

Range (600): -77...+62.2 dB 
Resolution of Signal <1 mV: 1 dB 
Number of Counts if signal <1 mV: 99 
Accuracy (if signal <1 mV): +1 dB 
Temperature Coefficient: +0.0013 dB/°C 


AC Ranges* 

Range (600): -57.5...+57.5 dB 

Accuracy (20 KHz...100 KHz): +3 dB 

Add. Accuracy for DC Component: +0.2 dB 
Temperature Coefficient: +0.02 dB/°C 


* Ifnot specified: see DC VOLTAGE and AC VOLTAGE 
True RMS. 


Interfaces (Optional) 

Three interfaces are available: 

(1) The GPIB (IEEE-488/IEC-625 compatible) 
makes it possible to operate in an automatic 
measurement environment. 

Interface Functions: SH1, AH1, T5, L4, 
SR1, RL1, DC1, DT1 
Programmable: All functions and all ranges 


(2) The RS-232 interface offers a low cost solu- 
tion for computer control of the interface. The 
so-called ‘Multidrop’ mode allows a number 
of devices to be controlled by the same com- 
puter. Selection of the device is made by 
SOH or STX followed by a selected charac- 
ter. 

Interface Functions 

Baud Rate: 110...9,600 baud 
Stop Bits: 1 or 2 

Parity: Odd, even or no 

Length: 7 or 8 

Input connector: 25 pin male 
Handshake: Hardware or software 


(3) The analog output allows the selective 
monitoring of a part of the digital display and 
is scaled between 0 and 1 Volt. A selection 
can be made which part of the display will be 
sent to the output. 

Output Voltage: 0...1V 

Accuracy: +0.25% of reading +0.25% of 
range 

Temperature Coeff.: +0.025% of reading 
+0.01% of range 

Output Resistance: 200Q 


General Specifications 


Power Supply 

High Range: 196V...258V, 50 Hz 

Low Range: 98V...129V, 60 Hz 
Power Consumption: 12 VA 
Operating Time (Full Charge): >5 hrs 
Charging Time: <15 hours 

Temp. Limits of Operation: 0...+45°C 
Low Battery Indication: On display 


Environmental Conditions 


Reference Temperature: +23°C +1°C 

Rated Range of Use: 0°C...+40°C 

Operating Range: 0°C...+50°C 

Storage and Transport Range: -40°C...+70°C 
Humidity Operating Limits: 20...80% 
Maximum Dew Point: +26°C 

Storage and Transport: 5...95% 

Emission: CISPR publ. 11 and 14, VDE 871-B, 
VDE-875-K acc. to Vfg 1046/84 

Safety Class: IEC 348 class II 

Calibration Interval: 1 year 

Dimensions: 287 L x 210 W x 86 H mm 

(11.3 in L x 7.3 in W x 3.4 in H) 

Weight: 2.5 kg (5.5 Ib) 


Included With Instrument: 2 measuring leads 
and probes, Operating manual 
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© Ordering Information Accessories (Also see page 127) Service & Support 
PM 2193/01 19-inch Rackmount Kit $235 Warranty 


, : PM 9210: HE Prope sire titisetc crteeee cs 259 One-year product warranty. (See page 470 for 
Model January 1989 prices — PA 9213 HF Probe ..eseecessececccssssessesssseeee 69 further information on warranty terms and condi- 

PM 2525 Digital Multimeter .................... $795 PM 9244 AC/DC Current Shunt ............. 69 tions.) 

. * . PM 9245 AC Current Transformer ......... 65 Note: The above configurations meet North American 

_ Optional Configurations* | PM 9246/03 HV Probe ........scscsssesesseseoees 149 power requirements. Eerie: poner options: see page 

When ordering, select the basic “PM” model PM 9249/01 Pt 100 Temperature 491. 

desired from above and add the configuration Probe (2) eanontione6egp9 Se xO AOG SBBEOREHIO 150 

option number listed below as a suffix. PM 9260/00 Pair of Test Leads with 


; PiODGS Meera tee stance sete ercoe sera rhea 30 
/013 Standard Bench Unit ................ N/C ; oe 
/213* DMM with built-in battery pack add 100 PM9264/01 4-wire Resistance 


; i Measurement Cable (1) ..............:0006 85 
Bite EE SeB esc oy 8 PM 9266/02 Pair of Safety Test Leads 

EAR ap he SE eR Be ai wit VODCS Wire. - ctavns soetcennceeeteccte sas endeceees 
ia ee eee Mulictop ase 33) PM $267/01 Data Hold Probe (1) ....... 150 
713 DMM with analog output Ce a add 200 PM 9877J/2 Thermocouple Linearizer... 200 


PM 9877K/2 Thermocouple Linearizer .. 200 
*Factory installable only 


- 1989 Fluke and Philips Catalog 71 


Bench/System Multimeters 


8506A & 8505A 


<a> 


IEEE-488 


RS-232 


(NSN 6625-01-234-4134) 8505A & 8506A 


8505A Digital Multimeter 


8506A Thermal RMS Digital Multimeter 


The 8505A and 8506A Digital Multimeters are 
Fluke’s most advanced bench/system DMMs. 
Both models excel in dc accuracy, resolution, 
versatility and speed. 

The 8506A uses a fast thermal rms sensing 
technique for measuring ac which very signifi- 
cantly advances the state-of-the-art for ac meas- 
‘urements using a system DMM: It is several 
times more accurate than the calculating type of 
true-rms converter and is unmatched by any 


other DMM. Basic ac accuracy uncertainty is 
reduced to 120 parts per million 24 hour for 
frequencies from 40 Hz to 20 kHz. That approxi- 
mates the accuracy you can expect using tradi- 
tional thermal transfer techniques that typically 
take several minutes for each measurement. 
Short term stability is 25 ppm. Accuracy is speci- 
fied from 10 Hz to 1 MHz and non-sinusoidal 
waveforms having crest factors as high as 8 to 1 
can be measured with full 90-day accuracy. 


Software Calibration 


Both the 8506A and 8505A have a “software 
calibration” feature that makes it easy to store 
correction factors for every range of any meas- 
urement function. You can update the 24-hour 
accuracy specifications daily, or whenever the 
need arises without having to remove the cov- 
ers. Nor do you need to use a cardinal point 
standard for a reference. Any reference having a 
suitably accurate value between 60% of range 
and full scale will do. This “software calibration” 
is managed with a few keystrokes on the front 
panel or even remotely when used as part of a 
test and measurement system. 


Measurement Speed 


Most system DMM manufacturers use an inte- 
grating technique for A-to-D conversion. That 
means there must be a compromise between 
resolution and reading speed. The 8505A and 
8506A use a Fluke patented “recirculating re- 
mainder” technique for A-to-D conversion that 
does not compromise 6-1/2 digit resolution at 
reading speeds up to 500 per second for dc 
voltage measurements. Front or rear measure- 
ment inputs are switch-selectable from the front 
panel. For system applications the position of the 
switch can be sensed through the interface. An 
external trigger input is included to control the 
timing of measurements remotely. And, to con- 
trol the switching time of an external scanner, 
scanner-advance output pulses are available at 
the rear panel. 

Either GPIB/IEEE-488*, RS-232-C, or an 8-bit/ 
16-bit parallel interface option may be used for 
systems applications. The parallel interfaces will 
work with DEC computer interfaces DR11C or 
DRV11. 


Math Power 


The 8506A and 8505A are controlled by an 
internal microprocessor and have built in math 
power to add, subtract, multiply, and divide as 
well as store and compare numerical informa- 
tion. Each measurement may be made a part of 
acalculation before being displayed or recorded. 
Stored HI and/or LO limit values may be repeat- 
edly compared to measured values to determine 
out-of-tolerance conditions, HI, LO, or PASS 
indications may appear directly in the display. 
The highest and lowest values in a series of 
measurements may be stored and later dis- 
played. And measurements may all be in terms 
of + deviations from a stored “offset” value. In 
general, any calculation is possible based on the 
general formula. 


Y= mx+b 
Wherem_ = _ scaling factor (multiplier), 
x =. value measured, 
b = the + offset, and 
Y = the numerical result 


* The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 


en 
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8506A & 8505A Differences 


The 8505A is Fluke’s lowest cost DMM having 
top dc accuracy, resolution, and speed. Two 
options for measuring ac voltage are available 
either an ac average-sensing, rms-indicating 
option (-01) for sinewaves or an ac true-rms 
option (-09A) for either sinewaves or non-sinu- 
soidal waveforms. An option for measuring cur- 
rent (-03) and an option for measuring resis- 
tance (-02A) are also available for the 8505A. 
For measuring ac current, an ac voltage option 
(-01 or O9A) must also be installed. An 8505A, 
when fully equipped, will measure de and ac 
voltage, dc and ac current, and resistance. 

The 8506A and 8505A have identical dc 
measurement capabilities but the 8506A re- 
quires no option for measuring ac voltage. State- 
of-the-art ac voltage measurement capabilities 
are built in. An option for measuring dc current 
may be installed (-03) or an option for measuring 
resistance may be installed (-02A), but not both 
at the same time. Any external dc reference 
voltage up to 40 volts that is applied at the rear 
panel may be compared and the relative values 
displayed as a ratio. The same interface options 
are available for the 8506A as for the 8505A. 


8506A Specifications 


Technical Specifications 


DC Voltage 


All dc voltage accuracy and stability specifica- 
tions apply after a two-hour warm-up unless 
otherwise noted. The 24-hour specifications are 
relative to the calibration standards used. 


Input Characteristics 


Full 
Scale 
6-1/2 Digits 


Resolution 


7-1/2*| 6-1/2 |. (nPut 
Digits | Digits | Fesistance 


210,000 MQ 
210,000 Ma2 
10,000 Ma2 
10 MQ 
10 MQ 


100 mV |200.0000 mV 
2.000000V 
20.00000V 
128.0000V 
1200.000V 


“In AVG operating mode 
Accuracy, Normal Mode, 6-1/2Digits: +(% of 


Rdg + Counts) 
Long Term 18°C to 28°C 


Up to Add Per Mo 
90 Days | Over 90 Days 


0.0025+40 | 0.00017+5.6 
0.0015+8 0.0001+0.1 
0.0010+8 0.0001+0.1 
0.0018+8 | 0.00013+0.1 
0.0018+8 | 0.00013+0.1 


“After 4-hour warm-up & within 1 hour of zeroing dc 
*“Whichever is greater 


24 Hours* 
23°C +1°C 


0.0018+15 


0.0008+7 
0.0006 or 6** 

0.0010+6 

0.0008+6 
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Accuracy, AVG Mode, 6-1/2Digits: +(% of Rdg 


+ Counts) 
Long Term 18°C to 28°C 


Up to Add Per Mo 
90 Days /|Over90Days 


0.0020+8 0.0001+0.1 
0.0012+6 0.0001+1** 


24 Hours* 
23°C +1°C 


0.0010+8 
0.0005+4 
0.0005 or 50***} 0.0008+60** | 0.00008+1** 


0.0005+5 0.0015+6 0.0001+0.1 
0.0005+5 0.0015+6 0.0001 +0.1 
*After 4-hour warm-up & within 1 hour of zeroing dc 


“7-1/2 digit mode of operation 
*““* Whichever is greater 


Accuracy, Software Calibration 

Fully restores above “24-hour” accuracy for 24 
hours each time performed within 30 days after 
hardware calibration is performed. After 30 days 
add the following number of counts to the 24- 
hour accuracy specifications. 


Number of Counts 
to be Added 


6-1/2 Digits | 7-1/2 Digits 


0 0 

1 10 
2 20 
3 30 


Temperature Coefficient: +(% of Rdg+Counts) 


Time Since Internal 
(Hardware) 


Calibration 


Less than 30 Days 
30 to 90 Days 

90 Days to 1 Year 
More than 1 Year 


0°C to 18°C and 28°C to 50°C 
0.0003+5 


0.0003+1 
0.0002+0.5* 
0.0003+1 
0.0003+0.5 


* With 6-1/2 digit display. For 7-1/2 digit display, multiply 
Input Bias Current 


Number of Counts by 10. 
At Time of 1 Year Temperature 
Adjustment 23°C +1°C Coefficient 


Zero Stability: Less than 5 uV for 90 days after 
a four-hour warm-up. Front panel pushbutton 
zero is provided for permanent storage of a zero 
correction for each range. Zero may be turned off 
at any time. 


Normal Mode Rejection 


Line 
Fre- 
quency 


8506A & 8505A 


Common Mode Rejection: 160 dB at 60 Hz 
with 1 kQ in series with either lead, and 4 
samples or more per reading. Greater than or 
equal to 100 dB with less than 4 samples per 
reading. 


Analog Settling Time 


To 0.01% 
Filter Filter of Step of Step 
Mode Command | Change Change 


Fast FO or F3 40 ms 50 ms 
Slow = (ol? (AZ 400 ms 500 ms 


Digitizing Time (Line Synchronous): For 2° to 
2'7 samples per reading the digitizing time is from 
4 ms to 9 minutes 6 seconds using a 60 HZ line. 
Time increases 20% using 50 Hz ac line. Se- 
lectable in 1Q binary steps. 

Digitizing Time (Line Asynchronous): 2 ms in 
3-byte binary mode with dc zero, offset, limits 
and calibration factors turned off 

Maximum Input: +1200V dc or 1000V rms ac to 
60 Hz, or 1400V peak above 60 Hz may be 
applied continuously to any dc range without 
permanent damage. Maximum rate of voltage 
change is 1000V per us. 


To 0.001% 


Ratio (External DC Reference) 


Voltage, resistance, or current may be meas- 
ured and compared to an external dc voltage and 
displayed as a ratio. Option -02A or -03 is re- 
quired when measuring resistance or current. 
The dc reference voltage (Vxrt) is applied to 
terminals on the back panel and is the denomina- 
tor of the ratio. 

Input Resistance: >10,000 MQ between Ext 
Ref HI and LO and between either Ext Ref HI or 
LO and Ohms Guard or Sense LO 

Max. Reference Voltage: +40V between Ext 
Ref HI and LO terminals providing neither termi- 
nal is greater than +20V relative to the Sense LO 
or Ohms Guard terminal 

Min. Reference Voltage: =0.0001V when com- 
paring voltage or current, and >0.0001V or 1 
billionth of the absolute value of resistance, 
whichever is greater, when comparing resis- 
tance 

Maximum Ratio Display: 10° to 10° 

Source Impedance: Resistive unbalance (Ext 
Ref HI to LO) <4 kQ. Total resistance to Sense 
LO from either Ext Ref HI or LO <20 kQ 
Overload Voltage: +180V dc or peak ac relative 
to Ohms Guard or Sense LO. +360V dc or peak 
ac (Ext Ref HI to LO) 

Norma! Mode Noise Rejection: =100 dB for 
line frequency and 2x line frequency 

Common Mode Noise Rejection: =75 dB for 
de, line frequency, and 2x line frequency 
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Ratio Accuracy 


External Reference 
Voltage 


Accuracy 


+20V to +40V 
+Vmin to +20V 


+(A +B + 0.001%) 
+(A + B + (0.02% |Vxret |)) 


A = 10V dc range accuracy for the appropriate 
period of time 

B = Input signal function and range accuracy for 
the appropriate period of time 

Vmin = Minimum allowable external reference 
voltage 
|Vxret | = Absolute value of the external reference 

voltage 


Digitizing Time: 196 ms to 9 minutes and 6s for 
2° to 2'7 samples per reading using 60 Hz line, 
increasing 20% using 50 Hz line. 


AC Voltage (Thermal RMS) 


All ac voltage accuracy and stability specifica- 
tions for 5-1/2 digit displays using at least 25% of 
full scale after a 2-hour warm-up. Except where 
noted, ac coupling is used to block dc. The 24- 
hour specifications are relative to the calibration 
standards used and within 1 hour of dc zero. 


Full 
Scale 
5-1/2 Digits 


Resolution 
Input 


ie impedance 


Digits 


100 mV | 125.000 mV 1pV 

300 mV | 400.000 mV - 1 uv 
1.25000V TuV | 10 pV 1 MQ 
4.00000V 1uV | 10 pV +1% 
12.5000V | 10 pV |100 pV | shunted by 
40.0000V | 10uV }100 nV} <180 pF 
125.000V | 100 uV} 1 mV 
600.000V | 100 nV} 1 mV 

*In AVG operating mode 

Settling Time 


High Accuracy Mode: Sample time is 3.5 sec- 
onds, hold time is 2.5 seconds. Measurement 
time is 6 seconds — the sum of sample time and 
hold time. If the state of the instrument is un- 
known, two complete measurement cycles will 
be required to guarantee a correct reading. Use 
of an external trigger will allow a 6-second 
measurement cycle. 

Enhanced Mode: The first reading requires the 
same time as the high accuracy mode. Subse- 
quent readings occur every 500 milliseconds. If 
the input changes 0.1% the analog settling time 
to 90-day mid-band accuracy is 1.5 seconds. 
Normal Mode: Settling time for large changes is 
non-linear. Zero to full scale changes require 2.0 
seconds to settle to 90-day, mid-band specifica- 
tions. Full scale to 10% of full scale changes 
require 3.0 seconds to settle to mid-band, 90- 
day specifications. Small changes (<1%) settle 
to mid-band specifications in <1.5 seconds. 
Autoranging: Upranges when input is higher 
than full scale. Downranges when reading is less 
than approximately 28% of full scale. 
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Accuracy, High-Accuracy Mode: +(% of 
Reading)’ 24 Hours, 23°C +1°C? 


Frequency in Hertz 


50k | 100k | 200k) 500k 
to 


to to | to 
50k | 100k | 200k} 500k; 1M 


0.08 


0.016)0.06) 0.2 | 0.5 | 3.5 
0.016]0.06} 0.2 | 1.0 | 3.5 
0.016}0.06 |] 0.2 = = 


>90 Days, 18°C to 28°C, per month. Add to the 
90-day specification the following % of reading. 


ii ]o.068 [0003] 0.0085] 0.0%2|[o.c2i] 0.06 [0.44 


“Add 5 digits (5 uV) to the % of reading 
“With Slow filter 


Accuracy, Enhanced Mode: Add the following 
(% of reading + number of digits) to the accuracy 
specifications of the high accuracy mode — 


= Time Since First Reading 
ai ee | <5Min | >5 and <30 Min 


All except 500V 0+0 0.003 + 4 
500V 0+0 0.003 + 6 
Accuracy, Normal Mode: Add the following % 


of reading to the accuracy mode specification of 
the high accuracy mode — 


<90 Day Add 
Per Month 
0.044 
0.055 


Segment of Scale 


0.25 x to 1 x full scale 
0.1 x to 0.25 x full scale 


DC-Coupled (AC+DC) Accuracy: +(1.1 times 
the appropriate ac-coupled specifications + a 
calculated “Adder” from the following table) 


100 mV-1V 150 uV x (dc volts/total rms volts) ) 
1 mV x (dc volts/total rms volts) ) 
10 mV x (dc volts/total rms volts) ) 


50 mV x (dc volts/total rms volts) ) 


3V & 10V 
30V & 100V 
500V 


Notes: 

AC coupled, 5-1/2 digits, input level >0.25 x full scale. 
For 6-1/2 digits multiply Number of Counts by 10. For 

input levels between 0.1 x and 0.25 x full scale, add 5 
counts for the 100 mV, 1V, 10V, and 100V ranges, add 
15 counts for the 300 mV, 3V, 30V ranges, and add 25 
counts for the 500V range. 

Relative to calibration standards, within 1 hour of dc 
zero. 

Add 0.02 x (Input voltage/600)? % of Reading to the 
specification. 


ND 


w& 


Stability: 40 Hz to 20 kHz, <1°C Temperature 
Change 


= +(% of Rdg + Counts)* 
ange [ 24Hours | 90 Days 


100 mV, 1V, 10V, 100V 
300 mV, 3V, 30V 
500V 


*For 5-1/2 digit resolution 


Crest Factor: Up to 8:1, with 90-day or greater 
accuracy for input signals with peaks less than 
two times full scale and high frequency compo- 
nents within the 3 dB bandwidth. Up to 4:1 for 
signals with peaks less than four times full scale, 
with the addition of 0.03 to the percent-of-read- 
ing specification. 

3 dB Bandwidth (Typical): 3 MHz for the 100 
mV range and 10 MHz for the 300 mV, 1V, 3V 
and 10V ranges 

Maximum Input Voltage: +600V dc or rms ac, 
840V peak, or 1x10’ volt-hertz product 
Temperature Coefficient: One tenth of the 90- 
day accuracy specification per °C from 18°C to 
0°C or 28°C to 50°C 

Common Mode Rejection: >120 dB from dc to 
60 Hz with 100Q in series with either lead 


90 Day AC Specs 


0.0025 + 1 
0.0025 +3 
0.0025 + 5 


0.004 + 1 
0.004 + 4 
0.004 +6 


Error in Percent 


This graph compares the. total ac uncertainty of the 
8506A’s thermal rms converter to that of a typical 
computing rms converter used in other DMMs. The 
effects of floor error which cause large uncertainties at 
the beginning of each range are non-existent in the 
8506A from 125 mV ac to 125V ac. 
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8506A Option Specifications 
Resistance Option (-02A) 


All resistance accuracy and stability specifica- 
tions apply after a 2-hour warm-up. The 24-hour 
specifications are relative to the calibration stan- 
dards used. 


Input Characteristics 


Full 
Scale 
| 5-1/2 Digits 


200.000022 

2.000000k2 

25.0000 kQ2 

100 kQ | 250.000 kQ2 
1002 


1MQ {4.10000 MQ} 12 
10 MQ {35.0000 MQ} 102 
100 MQ} 265.000 MQ} 100Q 1 kQ 


*/n normal operating mode, 5-1/2 or 6-1/2 digits 
depending on range. In AVG operating mode, 6-1/2 
digits on all ranges. 


Open Circuit Voltage: 7V maximum from 10Q 
through 100k range; 25V maximum from 1 MQ 
range through 100 MQ range 

Maximum Input: +400V dc or peak ac, continu- 
ous on any range with no damage 

Analog Settling Time: 80 ms with Fast filter or 
800 ms with Slow filter, to rated accuracy 
Digitizing Time: Depending on sample rate and 
filter selection the digitizing time will vary from 
145 ms to 9 minutes 6 seconds using a 60 Hz ac 
line. Time increases 20% using a 50 Hz line. 


Current 
Through 
Unknown 


Resolution* 


10Q 


Accuracy, 5-1/2Digits: +(% of Rdg + Counts)** 


>90 Day, 

Add to % 
of Rdg 

Per Month 
0.00056 
0.00033 
0.00033 
0.00033 
0.00033 
0.00033 


24 Hours 
PEE 
#1°C 


Plus Temp 
Coefficient 
Per °C* 


0.0008+15 
0.0007+0.2 
0.0007+0.2 
0.0007+0.2 
0.0007+0.5 
0.001+0.5 
0.005+0.5 
0.02+0.5 


0.003+20 
0.002+1.4 
0.002+0.8 
0.002+0.8 
0.002+0.8 
0.002+0.8 
0.0075+0.8 | 0.02+0.8 | 0.0022 
0.026+0.8 | 0.05+1 0.0056 


*From 18°C to 0°C or 28°C to 50°C 
“For 6-1/2digit display, multiply number of counts by 10 


0.005+20 
0.003+1.4 
0.003+0.8 
0.003+0.8 
0.003+0.8 
0.003+0.8 


Measurement Configuration: Two-wire and 
four-wire available on all ranges 

Four-Wire Lead Resistance: Source leads 
should not exceed 10Q for the 10Q and 100Q 
ranges, 100Q for the 1 kQ range, or 1 kQ for the 
10 kQ or higher ranges 


DC Current Option (-03) 


Allcurrent accuracy and stability specifications 
apply after a 2-hour warm-up. The 24-hour 
specifications are relative to the calibration stan- 
dards used. No ac current option is available for 
the 8506A. 


1989 Fluke and Philips Catalog 


Input Characteristics 


Full Resolution 


scale 6-1/2* | 5-1/2 
5-1/2 Digits Digits 


250.0000 nA} 0.1 nA 

2.00000 mA 

16.0000 mA 

128.000 mA | 100 nA <200 mV 
1.28000A <500 mV 


* In AVG operating mode 100A ac range is 5-1/2 digits 
only ‘ 


Voltage 
Burden 


<100 mV 
<100 mV 
<200 mV 


Accuracy, 5-1/2 Digits: +(% of Rdg + Counts)** 


Long Term 18°C-28°C 

>90 Day, 

Add to % 

of Rdg 

Per Month 
0.03+10 0.0025+0.6 
0.03+10 0.0025+0.6 
0.03+10 0.0025+0.6 
0.05+20 0.0035+0.6 
0.05+20 0.0035+0.6 


24 Hours 
23°C 
+A12Cs 


Plus Temp 
Coefficient 
Per °C* 


0.02+10 
0.02+10 
0.02+10 
0.03+20 
0.03+20 


*From 18°C to 0°C or 28°C to 50°C 
*“For 6-1/2 digit display, multiply number of counts by 10 


Overload: 1.5A maximum, +140V dc or peak ac 
to 60 Hz, or 200V peak ac above 60 Hz on any 
range with no damage. Protected by a 1.5A fuse. 
Settling and Digitizing Time: Same as for dc 
volts 


IEEE-488 Interface Option (-05) 


This interface incorporates the following subset 
of the IEEE Standard 488-1978; SH1, AH1, T5, 
L4,SR1, RL2, DC1, DT1, and E1. The interface 
allows full control of all instrument functions and 
the transfer of ASCII or binary data. In the binary 
mode the instrument is capable of 500 readings 
per second. 


RS-232 Interface Option (-06) 


This interface is a bit serial asynchronous inter- 
face providing either voltage or 20 mA current 
loop level signals. The interface allows selection 
of baud rate from 50 to 9600, either one or two 
stop bits, and odd or even parity. Up to 40 ASCII 
character readings per second are possible with 
Option -06. No handshakes are provided. 


Bit-Parallel Interface Option (-07A) 


Permits you to connect the instrument to a DEC 
PDP11 minicomputer interfaces (DR11C and 
DRV11). The interface permits either 8- or 16-bit 
parallel ASCII transfers or 8- or 16-bit parallel 
binary transfers. In the binary mode the instru- 
mentis capable of up to 500 readings per second 


8505A Specifications 


Technical Specifications 
DC Voltage 

Same specifications as for 8506A 
Ratio (External DC Reference) 


Same specifications as for 8506A for dc ratio. 
AC/AC ratio available upon special request 


8505A Option Specifications 
Input Characteristics (-09A and -01) 


Full 
Scale 
5-1/2 Digits 


Resolution 
Input 
Impedance 


2.50000V MQ 
20.0000V shunted 
160.000V by 
1000.00V <100 pF 


* In AVG operating mode 


True-RMS AC Voltage Option (-09A) 


All true-rms ac voltage accuracy and stability 
specifications apply to readings between 0.1% 
of range to full scale after a 2-hour warm-up. 
Options -09A and -01 may not be installed at the 
same time. 


Accuracy: +(% of Rdg + % of Full Scale)* 
90 Days, 19°C to 28°C 


% of +%FS | +%FS 
Input (AC) | (AC + DC) 


0.03 


Frequency 


DC 


10 Hz-20 Hz 

20 Hz-50 Hz 

50 Hz-10 kHz 0.03 

10 kHz-30 kHz 0.06 

30 kHz-50 kHz 0.12 

50 kHz-100 kHz 0.3 
100 kHz-300 kHz 0.5 
300 kHz-1 MHz 1.8 


*Slow filter must be used below 400 Hz. For inputs 
greater than 500V multiply the accuracy specification 
by: (200 + reading) + 2000 


Common Mode Rejection: >120 dB, dc to 60 
Hz, with 100 unbalance in either lead 
Crest Factor: >7 at full scale, increasing down 


scale by 
ae, + V 


Range < Reading 


Voltage & Frequency Limits: 1x10’ volt-hertz 
product for the 1V and 10V ranges and 2x10’ for 
the 100V and 1000V ranges 

Analog Settling Time: 100 ms with Fast filter 
and 500 ms with Slow filter to within 0.1% of a 
step change within a range 

Digitizing Time: Same as for dc voltage. See 
8506A specifications 
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Averaging-Sensing AC Voltage Option 
(-01) 

All average-sensing ac voltage accuracy and 
stability specifications apply to a 5-1/2 digit dis- 
play with readings between 0.1% of range to full 
scale after a 2-hour warm-up. Option -01 and 
-09A may not be installed at the same time. 


Accuracy: +(% of Rdg + Counts)* 


90 Days, 18°C to 28°C 
Frequency 
1 mV to 500V** | Above 500V 


30 to 50 Hz 
50 Hz to 10 kHz 
10 to 40 kHz 

10 to 50 kHz** 
50 to 100 kHz** 


*Slow filter must be used below 400 Hz. For 6-1/2 digit 
display, multiply number of counts by 10 

*“On 1-volt range add 7 counts above 10 kHz or 35 
counts above 50 kHz 


Common Mode Rejection: >120 dB, dc to 60 
Hz with 100Q inbalance in either lead 

Voltage & Frequency Limits: 1000V rms (1400V 
peak) or 2x10’ volt-hertz product, whichever is 
less 

Analog Settling Time: 100 ms with Fast filter 
and 500 ms with Slow filter to within 0.05% of a 
step change within a range 

Digitizing Time: Same as for dc voltage. See 
8506A specifications 


Resistance Option (-02A) 
Same specifications as for 8506A 


DC and AC Current Option (-03) 


All accuracy and stability specifications apply 
after a 2-hour warm-up 

Input Characteristics: Same as for 8506A 
DC Current Accuracy: Same as for 8506A 


AC Current Accuracy, 8505A only: +(% of Rdg 
+ Counts)* 


90 Days, 23°C +5°C 
Range Frequency 


10 Hz - 20 Hz 1.0+ 110 

20 Hz - 50 Hz 0.8 + 35 

50 Hz - 10 kHz 0.4+35 

10 kHz - 20 kHz 1.0+110 
20 kHz - 50 kHz 1.5 + 260 
50 kHz - 100 kHz 4.0 + 760 


10 Hz - 20 Hz 1.0+110 
20 Hz - 50 Hz 0.5 +35 
50 Hz - 10 kHz 0.11 +35 
0.2+ 110 
0.3 + 260 
1.0 + 760 
1.0 + 150 
0.5 + 80 
0.26 + 80 
- 100 kHz | 0.24 +55 = 
10 Hz - 20 Hz = 1.0 + 160 


20 Hz - 50 kHz 0.5+65} 0.5+90 
50 Hz-10kHz | 0.24+65 |0.26 + 90 


10 kHz - 20 kHz 
20 kHz - 50 kHz 
50 kHz - 100 kHz 

- 20 Hz 

- 50 Hz 

- 10 kHz - 


0.5 +55 


* With 5-1/2 digit display. For 6-1/2 digit display, multiply 
number of counts by 10. AC Voltage Option -01 or 
-09A must also be installed to measure ac current 

Crest Factor: (Using Option -09A) >4.5 at full 

scale, increasing down scale by 

45xV| | 


Range a Reading 


Maximum Overload: 1.5A maximum, +140V dc 
or peak ac to 60 Hz, or 200V peak ac above 60 
Hz on any range with no damage. Protected by 
a 1.5 fuse 

Settling and Digitizing Time: Same as dc volts 


IEEE-488 Interface Option (-05) 
Same specifications as for 8506A 


RS-232 Interface Option (-06) 
Same specifications as for 8506A 


Bit-Parallel Interface Option (-07A) 
Same specifications as for 8506A 


General Specifications 


Maximum Terminal Voltage: 

LO to Guard, 127V rms 

Guard to Chassis, 500V rms 

HI Sense to HI Source, 127V rms 

LO Sense to LO Source, 127V rms 

HI Sense to LO Sense, 1000V rms or 1200V de 
HI Source to LO Source, 280V rms 

Trigger Input: TTL level, +30V maximum, fac- 
tory wired for falling edge; may be rewired for 
rising edge. Pulse width =10 us 

Scanner Advance Pulse: TTL level, =3 us width 
Shock & Vibration: Meets requirements of MIL- 
T-28800C forType Ill, Class 5, Style E equipment 
Temperature: 0°C to 50°C, operating; -40°C to 
70°C, non-operating 

Relative Humidity: <80% to 18°C, <75% to 
40°C, <45% to 50°C 

Size: 10.8 cm H x 43.2 cm W x 42.5 cm D (4.25 
in x 17 in x 16.75 in) 

Weight: 10 kg (22 lb) basic, 12 kg (26 Ib) fully 
loaded 

Power: 100, 120, 220 or 240 volt, 47-63 Hz, 
switch selectable 

Included: Manual, power cord, serialized and 
dated calibration certification sheet 


Ordering Information 


Models January 1989 prices 
8506A Thermal RMS Digital Multimeter $6990 


8505A Digital Multimeter ..........0....0. 3495 
Options (for 8506A & 8505A)™* 
-02A Ohms Converter! i cccccnenenten 550 
-03 Current Converter 1)? occ 550 
-05 IEEE-488 Interface 2 eee 550 
-06 RS-232-C Interface ? 550 
-07A Parallel Interface (for DEC PDP11, 
DRIWC2, DRM A) es hee 550 
-07D Duplex parallel interface for 
all others (user configured) ° 0... 550 


‘Cannot install both -02A and -03 in 8506A at the same 
time 

? Provides only de current when installed in 8506A 

3 Only one interface may be installed 


Options (for 8505A only) 


-01* AC Converter (Average) ...........:00 
-09A* AC Converter (True-RMS) ........... 
*Cannot install both -01 and -09A at the same time 


Accessories (Also see page 127) 


MIS-7011K Extender Card .............0...... 
MIS-7013K Bus Interconnect & Monitor 85 


MIS-7190K Static Test Controller........... 375 
MIS-7191K Test Module ..............:.:c00 485 
MO00-260-610 18" Rack Slide Kit 

(needs M04-205-600) ..............eeeeeeee 130 
M00-270-610 20” Rack Slide Kit 

(needs M04-205-600) ............-:cececee2-2- 130 
M00-280-610 24" Rack Slide Kit 

(needs M04-205-600) .............::cceeeeees 130 


M04-205-600 5-1/2" Rack Adapter ........ 95 


Y8021 1m, IEEE-488 Shielded Cable.... 130 
Y8022 2m, IEEE-488 Shielded Cable.... 145 
Y8023 4m, IEEE-488 Shielded Cable.... 155 
Y8077 Four Terminal Short .................... &S 
Y8133 Universal Test Leads .................. 22 


Service & Support 
Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 
Extended Warranty 


SC1-8506A Repair (w/calibration) ......... 562 
SC1-8506A Repair (cal w/in or out data) 637 
SC1-8506A Repair (cal w/in & out data) 712 
SC2-8506A Cal (1/yr recommended) .... 495 
SC2-8506A Cal (1/yr w/in or out data)... 570 
SC2-8506A Cal (1/yr w/in & out data)... 645 
SC1-8505A Repair (w/calibration) ......... 352 
SC1-8505A Repair (cal w/in or out data) 427 
SC1-8505A Repair (cal w/in & out data) 502 
SC2-8505A Cal (1/yr recommended) .... 157 
SC2-8505A Cal (1/yr w/in or out data)... - 232 
SC2-8505A Cal (1/yr w/in & out data).... 307 
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Bench/System Multimeters 


The 8520A and 8522A are designed for system 
~ and bench applications and have built-in system 
interface circuits. The performance specifica- 
tions of the two instruments are almost identical. 
The principal difference is that the 8520A has an 
interface compatible with GPIB/IEEE Std 488- 
1978* and the 8522A has an interface suitable 
for either BCD or Parallel (binary) applications. 
The 8520A/AS-1 and the 8520A/PRT are 
unique variations of the 8520A. One, the 8520A/ 
AS-1, is compatible with U.S. Government 
Modular Automatic Test Equipment (MATE) 
system. And the 8520A/PRT includes a Platinum 
Resistance Probe for extremely accurate tem- 
perature measurements. 

Seven standard and seven optional math pro- 
grams plus a built-in “burst” memory make these 
multimeters exceptionally intelligent stand-alone 
units. A choice of dc volts, true-rms ac volts, 2- 
wire or 4-wire ohms, and the Fluke exclusive 
conductance function make the instruments very 
versatile. The conductance function provides a 
simple way to measure resistance from 10 MQ to 
100,000 MQ. 

The instruments boast 50 ppm basic dc accu- 
racy for 90 days with 5-1/2 digit resolution. A 520 
readings-per-second system rate with 4-1/2 digits 
resolution is standard for high speed measure- 
ments. Or make 240 readings per second (with 


* The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 


8520A, 8522A, 8520A/AS-1, 8520A/PRT 


(NSN 6625-01-126-3154) 8520A 


60 Hz line operation) with 5-1/2 digits resolution. 
Inputs are switchable from front to rear too. 

An unprecedented degree of prompting and 
operational cues are provided for skilled and 
unskilled technicians alike. A simple, uncluttered 
color-coded front panel makes operation easy. 


Math Programs 


Fourteen pre-programmed functions are avail- 
able for the 8520A, 8520A/AS-1, 8520A/PRT, 
and 8522A. The first seven are standard; eight 
through fourteen are standard on the 8520A/AS- 
1 but optional on the other models. For systems 
use, these powerful programs will reduce soft- 
ware overhead greatly. They also simplify and 
speed testing for ordinary bench applications. 
Up to three math programs can be chained or 
stacked for simultaneous use. 


The Standard Programs 


1 = TEST. Four separate internal test programs 
do diagnostic checks on analog circuitry, digital 
hardware and software, and the front panel keys 
and displays. 

2 = ZERO. Eliminates the effect of lead resis- 
tance for ohms tests and subtracts low-level dc 
components in the dc voltage function. 


| IEEE-488 


3 = XREF (external reference). Compares an 
unknown voltage at the front panel to a known 
rear-panel input. The display is the ratio of the 
front and rear inputs. 

4 = OSR (offset/scale/ratio). Allows you to enter 
any constant in the formula (X = measurement 
minus offset times scale divided by ratio) from 
the keyboard, the memory, or a current reading. 
5 A PCT (percent deviation). Compares all sub- 
sequent readings with a stored nominal value. 
The display appears as plus or minus a percent- 
age deviation. 

6 = PEAK. Constantly monitors the maximum 
and minimum readings. These values can be 
recalled as well as the “peak-to-peak” variation. 
7 = LIM (limits). Turns the multimeter into a 
sorting machine. Inputs are sorted and displayed 
in three ways “High,” “Pass” and “Low,” based 
on previously stored upper and lower limits. You 
can recall the number of high, low, and pass 
readings, plus the total number of readings. 


The Other Programs (Part of Option -010) 


8 = STAT (statistics). Computes the mean, stan- 
dard deviation, and variance of readings taken 
or data stored in memory registers. 

9 = LFAC. A unique way to accurately measure 
low frequency ac signals from dc to 10 hertz. 
10 = dB. Calculates dB, dBm or dBV of a 
measured value and displays dB. 

11 = RTD. Implements equations which convert 
the resistance of a resistance temperature de- 
tector (RTD) to temperature in °C. Readouts in K 
or °F are also selectable. 

12 = JVC (junction voltage Celsius). Computes 
°C, °F, or K based on inputs from a Fluke 80T- 
150C Temperature Probe (calibrated for °C). 
13 = JVF (junction voltage Fahrenheit). For use 
with the Fluke 80T-150F (calibrated for °F). 
Performs the same operations as Program 12. 
14 = THMS (thermistor linearization). Converts 
the resistance of a thermistor to temperature in 
Cac eOln ie 


Burst Memory (Reading Storage) 


The unique burst memory lets you store up to 
50 readings at any reading rate (400 readings 
with Option -010). In fact, the most recent 50 (or 
400) readings are always stored in a shift regis- 
ter and available for recall and analysis when- 
ever measurements cease. In the burst mode 
the storage operation may be independently 
triggered to capture a particular group of succes- 
sive readings that may occur before, after, or 
both before and after the trigger instant. The 
storage of readings may be delayed after the 
trigger, as shown in example D, below. 

Stored readings can be recalled individually or 
scanned in sequence for display on the front 
panel. Or they may be transferred to a controller 
or computer via the interfaces available in the 
8520A or 8522A. Math processing can be ap- 
plied to readings stored in memory as they are 
recalled. 
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Burst memory, (400 readings part of 
Option -010) 


Post-trigger 
Readings 


Burst 
Trigger 


Pre-trigger 
Readings 


Example A 


Example B 


Example C 


Example 0 


With Option -010, the burst memory may capture any 
group of 400 successive readings that occur within 399 
readings prior to and 999 readings following the burst 
trigger. In example A, only one reading is taken after the 
trigger point. In example B, 400 readings immediately 
following the burst trigger are captured. Example C 
shows storage of 100 readings prior and 300 readings 
after the trigger point. The last example shows 400 
readings being stored commencing 599 readings after 
the trigger. 


8522A Parallel and BCD Interface 


Speed and real-time measurement are key 
system elements available in the 8522A when 
the Parallel (binary) interface is selected. That 
interface offers both a three- and a four-wire 
handshake (switch-selectable) for use with the 
most popular parallel computer interfaces. A 
choice of eight- or sixteen- bit messages are 
selectable at the rear of the instrument. 

The BCD interface emulates BCD remote 
operation of the Fluke 8375A and 8400A, for the 
convenience of customers who wish to replace 
these or any of a large variety of older DMMs in 
their system. Remote control and data output 
capabilities are the same as those of the 8375A 
and 8400A. All but the conductance function 
may be controlled remotely, plus the range filter 
and external reference. 

Output of readings include five BCD digits, an 
overrange bit, an overload bit, polarity bit, and 
three coded range bits. Status output includes 
function, filter, external reference and remote/ 
local. 


8520A/AS-1 — for MATE Systems 


The 8520A/AS-1 is equipped with a built-in 
interface interpreter which makes it compatible 
with Modular Automatic Test Equipment (MATE) 
systems. This capability allows a MATE Test 
Executive to operate the 8520A/AS-1 on the 
IEEE-488 bus using Control Interface Intermedi- 
ate Logic (CIIL). It will operate in either the “CIIL 
Mode,” responding only to CIIL commands or in 
the “native mode,” responding to either CIIL 
commands or IEEE-488 bus commands. Data 
transmission is increased to 120,000 characters 
per second for direct memory access using the 
CIIL mode. 

The 8520A/AS-1 was the first candidate mod- 
ule to become MATE certified. 
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8520A/PRT — Temperature 
Measurements 


The 8520A/PRT is a temperature measure- 
ment system consisting of a Rosemount 162N 
Platinum Resistance Thermometer (PRT) and 
an 8520A containing a built-in linearization pro- 
gram customized to match the calibration curve 
of the specific PRT supplied. Temperature is 
indicated directly in either °C, °F or K with 0.001 
degree resolution. 

The 8520A/PRT provides a fast, low-cost way 
of making extremely accurate temperature 
measurements, or calibratin temperature meas- 
urement instruments, in the range of -200°C to 
+350°C. Systems using four-terminal resis- 
tance bridges are much more time-consuming 
to use, require greater expertise, are limited in 
their applications, and are far more costly. 

Measurements are repeated approximately 
once per second, making it possible to detect 
and track fast temperature changes, something 
impractical to try to do with balance bridges. 

See page 443 for more specifications. 


Specifications 


Technical Specifications 
DC Voltage 


Full 7 Input 
Remar Scale Aes oe Resistance 
100 mV 199.999 1 uv >10,000 MQ 
1V 1.99999 10 uV >10,000 MQ 
10V 16.0100 100 uV >10,000 MQ 
100V 730.100 1 mV 10 MQ 
1000V 1024.00 10 mV 10 MQ 


Accuracy: +(% of Input < Digits) 


24 Hours| 90 Days| 1 Year | Plus Temp 
23°C 18°C to | 18°C to | Coefficient 
+1°C 28°C 28°C 


100 mV] 0.003+5 
0.003+1 
0.002+1 | 0.005+1 
0.003+1 | 0.007+2 | 0.012+2 |0.0005+0.15 
1000V |0.0035+1} 0.0065+1} 0.011+1 |0.0005+0.10 


*From 18°C to 0°C or 28°C to 50°C 


0.0065+6}0.011+10}0.0005+0.5 
0.006+2 | 0.011+2 |0.0005+0.15 


High Speed Accuracy: +(% of Input + LS Bit)* 
90 Days 
18°C 
to 28°C 


Plus Temp 
Coefficient 
Per °C 
100 mV 0.001 + 0.1 
1V-1000V 0.001 + 0.05 


* Typical with 60 Hz line, remote operation, 500 readings 
per second, 2-byte binary output with 14 bits of data. 


0.015 + 1 


Normal Mode Rejection 


Filter Setting Time 


50 ms]100 ms[200 ms|500 ms] 1s | 
50 Hz|65 dB | 68 dB} 71 dB | 80dB | 83 dB |86 dB 
60 Hz|65 dB | 68 dB} 71 dB | 85dB | 88 dB |91 dB 
Common Mode Rejection: True, 100 dB at 50 
Hz and 60 Hz with 1 kQ unbalance in either lead. 
Effective CMR is equal to normal mode rejection 
plus true CMR 
Maximum Input: +1000V peak, High to Low or 
Guard to chassis terminals, and +200V peak, 


Guard to Low terminals, for any range 
Bias Current: <50 pA 


Line 
Freq 


Maximum Reading Rate 


‘Operation| tine [Rate [Resolution 
Lage 00 rdgs/sec” | , 1, sigig 
MISS 240 rdgs/sec* | 
50 Hz ae 
Remote 60 Hz >500 rdgs/sec | 4-1/2 digits 


*For local operation, 8522A is limited to 1/2 this rate. 


AC Voltage (True RMS) 
Input Characteristics 


Full 
Scale 


Input 
Resistance 


Range Resolution 


1V SEELEY) 
10V 16.0100 
100V 130.100 


650.00 


Accuracy: +(% Input + % of Full Scale) ac or 


ac+dc* 


1 Year 
18°C to 28°C 


90 Days 
18°C to 28°C 


Frequency 


10-20 Hz** 
20-40 Hz** 
40 Hz-20 kHz 
20-100 kHz 
100-300 kHz 
300 kHz-1 MHz 


*From 0.1% of range to full scale 
“With statistics program 


Temp. Coefficient: 18°C to 0°C or 28°C to 
50°C, to 20 kHz 
AC Mode: +(0.007% of input + 0.007% FS)/°C 
AC+DC Mode: +(0.007% of input + 0.14% FS)/ 
26 
‘Maximum Input: +1000V peak High to Low or 
Guard to Chassic terminals, and +200 V peak 
Guard to Low terminals 
Crest Factor: =4:1 at full scale, increasing down 
scale 
Maximum Reading Rate: 10 readings per sec- 
ond (rated accuracy, 2400 Hz) 
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Maximum Slew Rate: 177V per us 
Maximum Volt-Hertz Product: 2 x 10’ 


Resistance 
Input Characteristics 


Current 
Resolution] Through | Circuit 
Unknown | Voltage 


Range 


19.9999 
199.999 
ISELES) 
19.9999 


100ka }199.999| 1 pee 

99 Q Prag 

1.5 uA 

oma | 19.999 | 1k TS uA 

10MQ | 19. ko a 
Maximum ere Rate 


Local 200 se . 
Bomote 5-1/2 digits 
240 rdgs/sec* 


>500 rdgs/sec | 4-1/2 digits 


*For local operation, 85222 is limited to 1/2 this rate. 


Accuracy: +(% of Input < Digits) 


0.0140+12]0.0007+2.0 
100Q |0.0035+2|0.0070+2 ( 
10002 |0.0035+2 |0.0070+2 
10 kQ |0.0035+2 |0.0070+2 
100 kQ}0.0040+2 |0.0090+2 
1 MQ |0.0090+2/0.0160+2 | 0.0200+3 
10 MQ |0.0300+1 |0.0440+1 | 0.045043 


*From 18°C to 0°C or 28°C to 50°C 


0.012543 
0.0125+3 
0.0140+3 


0.0007+0.2 
0.0007+0.2 
0.0012+0.2 
0.0020+0.2 
0.0030+0.2 


Conductance 


Range: 100 nS (10 MQ): 
Full Scale: 199.99 
Resolution: 0.01 nS (100,000 MQ): 


Accuracy: +(% of Input + Digits) 


90 Days 
18°C 


Plus Temp 
Coefficient 
Per °C* 


to 28°C 


*From 18°C to OC or 28°C to 50°C 


Maximum Input: +400V peak 
Maximum Reading Rate: 
second 


10 readings per 
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External Reference 

Operating Range: +0.5V dc to +33V dc as long 
as external reference Low terminal is within 
+16.5V of input Low terminal 

Input Impedance: 10,000 MQ between external 
reference High or Low terminals and input Low 
terminal 


Ratio Accuracy 


16.5V to 33V +(A + B + 20 ppm) 
0.5V to 16.5V 


+[A + B + (400 ppm = | Vref |)] 


Note: A = DC 10 volt range accuracy 
= Input voltage or resistance range accuracy 


Maximum Input: +180V peak between external 
reference High or Low and input Low; +360V 
peak between externa reference High and Low 


Transfer Accuracy 

The following accuracy specifications apply when: 

° Reading rate is 2 readings per second 

° Filter settling time is 500 ms 

° Warm-up is at least 2 hours 

* Quantity measured has same nominal value 
and frequency as transfer standard 

° Measurements are made in one range 

® Standard is checked at least every hour 

* Ambient temperature remains within +1°C 


DC Voltage 


+(% of Input + Digits) 


0.0020 + 4 
0.0020 + 1 


0.0010 + 1 
0.0020 + 1 
0.0020 + 1 


AC Voltage (all ranges) 


+(% of Input + 
% of Full Scale) 
1.0+0.2 
0.1+0.1 
0.005 + 0.009 
0.100 + 0.030 


0.500 + 0.60 


Frequency 


10 Hz to 20 Hz 
20 Hz to 40 Hz 

40 Hz to 20 kHz 
20 kHz to 100 kHz 
100 kHz to 1 MHz 


Resistance 


+(% of Input + Digits) 


0.0030 + 5 
0.0020 + 2 
0.0020 + 2 


0.0020 + 2 
0.0020 + 2 
0.0050 + 2 
0.0100 + 1 


Conductance (100 nS Range): +(0.02% of input 
+ 0.02 nS) 


General Specifications 


IEEE-488 Interface: Standard in the 8520A, 

8520A/AS-1 and 8520A/PRT 

Parallel (Binary) and BCD Interface: Standard 

in 8522A 
BCD Data Output: Standard OV and +5V TTL 
levels positive true, 8-4-2-1 code. Five BCD 
digits with an overrange bit, overload, polarity, 
and three coded range bits. The output also 
includes the state of the instrument (function, 
filter, external reference, and remote or local). 
BCD Remote Control: Standard TTL levels — 
Logic 1 equals +5V or open, Logic 0 equals OV 
or contact closure. Controls all functions (ex- 
cept conductance), range, filter (fast, slow), 
and external reference. Continuous-command 
entry and triggered-command entry. 

Parallel: In bit parallel operation all features and 

functions can be accessed through the remote 

interface. Maximum speed in this mode is 520 

readings per second 
Format: Select 8 or 16-bit message format 
with a rear panel switch 
Handshake: Handshake configuration is also 
switch selectable 3- or 4-wire for compatibility 
with computers, mini-computers, and instru- 
ment controllers 

Temperature: 0°C to 50°C, operating; -25°C to 

+75°C non-operatiing; for 8520A/AS1, non- 

operating temperature range is -40°C to +75°C 

Altitude: 10,000 feet operating, 40,000 feet 

non-operating 

Relative Humidity: <95% to 25°C, <75% to 

40°C, <40% to 50°C 

Shock & Vibration: Meets MIL-T-28800C for 

Type Ill, Class 5, Style E 

Power: 100, 120, 220, or 240V ac, +10%, 50 to 

60 Hz, <50W 

Size: 8.9 cm H x 45.7 cm L x 43.2 cm W (3-1/2 

in Hx 18 in L x 17 in W) 

Weight: 9.56 kg (21 Ib) 

Included: Manual, power cord, rear panel mat- 

ing connector for analog input, serialized and 

dated calibration certification sheet 


19 


Bench/System Multimeters 


8520A, 8522A, 8520A/AS-1, 8520A/PRT 


Ordering Information 


Models January 1989 prices 


8520A DMM with IEEE-488 interface .... $3350 
8522A DMM with BCD and Parallel 


Intertace ertien ih ae ee aut Re no 5200 
8520A/AS-1 DMM for MATE ................. 4595 
8520A/PRT Temperature Measurement 

SV SS IMIR ene meee Neca tec et LT Se 7350 
Option (for 8520A & 8520A/PRT)* 

-010 Extended Software Package ......... 600 


* Included with 8520A/AS-1 and 8522A. Factory or 
Service Center installation only. 
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Accessories (Also see page 127) 


Y9111 0.93m, 3 ft Trigger Cable............ 20 
Y9112 1.85m, 6 ft Trigger Cable............ 20 
Y8133 Universal Test Lead Set ............. 22 
Y2037 10082 RTD Temperature Probe.. 260 
Y8021 1m, IEEE-488 Shielded Cable ... 130 
Y8022 2m, IEEE-488 Shielded Cable... 145 
Y8023 4m, IEEE-488 Shielded Cable... 155 
Y8597 Interface Adapter 

Tor 83 7SAy S400K 3 cise ees 250 
Y8598 3-1/2" Rack Adapter 

With22SIdOS theses tts 130 
Y8599 3-1/2" Rack Adapter only ........... 70 


Conversion of 8520A/AS 


Conversion of 8520A/AS to 8520A/AS-1 is 
available from your Fluke Service Center. Order 
8520A/AS/AS1. The price of the conversion is 
$950. 


Service & Support 


Warranty 

One-year product warranty. (See page 470 for 
further information on warranty terms and condi- 
tions.) ; 
Extended Warranty 
SC1-8520A Repair (w/calibration) ......... 
$C1-8520A Repair (cal w/in or out data) 
SC1-8520A Repair (cal w/in and out data) 392 


SC2-8520A Cal (1/yr recommended) .... 126 
SC2-8520A Cal (1/yr w/in or out data) .. 201 
SC2-8520A Cal (1/yr w/in and out data) 276 
SC1-8522A Repair (w/calibration) ......... 264 
$C1-8522A Repair (cal w/in or out data) 339 


SC1-8522A Repair (cal w/in and out data) 414 


SC2-8522A Cal (1/yr recommended).... 126 
SC2-8522A Cal (1/yr w/in or out data) .. 201 
SC2-8522A Cal (1/yr w/in and out data) 276 


1989 Fluke and Philips Catalog 


Vs : 


Pe 


Bench/System Multimeters 


-1/2 to 6-1/2 digits 

~ 100 nV resolution 
O00 measurements/s 

IB/IEEE-488 interface standard 

_ Front or rear input 

_ Scanner extension 


The Philips PM 2534 and PM 2535 Systems 
Multimeters cover a broad range of applications. 
While both are suitable for a wide range of 
general purpose measurements, the PM 2535 
offers additional advanced functions for applica- 
tions demanding data gathering, and fast meas- 
urement collecting and processing. 


Basic Features 


Both the PM 2534 and PM 2535 offer seven 
measurement functions, front or rear inputs, and 
6-1/2 digit guarded sensitive measurements or 
up to 3-1/2 digit high speed measurements. The 
units can operate in scan mode under external 
control via the standard GPIB/IEEE-488* inter- 
face. 


Extra Capabilities of the PM 2535 


As well as the above features, the PM 2535 has 
built-in data collection, advanced control facili- 
ties and calculations including Ax + B, A%, dBm 
and relative measurements. Maximum and 
minimum values can be stored over a time inter- 
val, and warnings can be given if specified limits 
* The terms GPIB and IEEE-488 may be used inter- 

changeably throughout this catalog. 


PM 2534 & PM 2535 System Multimeters 


PHiLIPS 


RANGING (fo 
Down uP AUT/MAN 


~ MAK a0gy——t 


"SINGLE 


SPEED FILTER 


aspen semi. 


Max esoy -<1 


PM 2535 


are exceeded. Burst mode provides up to 150 
measurements/sec. Sequence programming al- 
lows repetition of the same measurement cycle; 
thus, when combined with a System 21 module 
(page 380), allows the PM 2535 to act as a small 
data logger with no need for dedicated computer 
control. 


Three Million Counts 


Philips own VLSI technology is used in the 
custom analog-to-digital circuitry that gives the 
PM 2534 and PM 2535 their outstanding per- 
formance. The 100 nV resolution on a 300 mV 
measurement, plus its exceptional short-term 
stability (0.002%) and long-term accuracy 
(0.005%) more than substantiates this perform- 
ance. 

To guarantee this measurement integrity they 
are the only instruments in their class with a true, 
fully-guarded input. This eliminates parasistic 
lead voltages and noise which can be several 
orders of magnitude larger than the measure- 
ment resolution of the instrument itself and would 
otherwise invalidate sensitive measurements. 


PM 2534 & PM 2535 


(ap 


IEEE-488 


Fast Measurement and Output 


At a touch of the ‘speed’ button, the PM 2534 
and PM 2535 step through 6-1/2, 5-1/2, 4-1/2, 
and 3-1/2 digit modes, enabling the optimum 
speed/resolution combination to be selected for 
every application. At a 3-1/2 digit resolution the 
instrument makes 100 measurements per sec- 
ond and can transmit the measured values 
through its standard GPIB interface at the same 
rate. 

This is achieved by the use of two powertul 8- 
bit microprocessors in parallel — one controlling 
measurements while the other controls the GPIB 
interface function. In addition, the measurement 
and interface functions are galvanically sepa- 
rated, eliminating the possibility of ground loops 
between different instruments connected to the 
bus, which can ruin sensitive measurements. 


V,- Measurement Speed (including Controller) 


Digits Trigger Mode 


Internal 


Measurements/s 


3-1/2 IEEE 50 

4-1/2 IEEE 30 

Oeli2 IEEE 3 
IEEE 


Typical measurement speeds 


Measurement Capabilities 


The very high performance of these instru- 
ments covers more than DC voltages alone. 
Every aspect of performance including all DMM 
measuring functions, as well as temperature, are 
included as standard. 


Maximum | Maximum | Accuracy 
Resolution 


Simple English Commands 


PM 2534 and PM 2535 are without doubt two 
of today’s friendliest programmable instruments, 
because they respond to simple English com- 
mands rather than complex codes. For example, 
to measure an unknown AC voltage, it is neces- 
sary only to enter the command ‘VAC AUTO’, 
and both the AC voltage and autoranging func- 
tions are immediately selected. 
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To ensure faultless communication with both 
user and computer, these instruments also ac- 
cept numeric ranging values in either decimal or 
exponential notation, and automatically round- 
off to the correct range. For example, the com- 
mands ‘VDC-2’ or ‘VDC 185E-3’ both result in 
selection of the 300 mV DC range. The PM 2534 
and PM 2535 also overcome one major draw- 
back of many other programmable instruments 
— the amount of ‘string splitting’ that the control- 
ler has to perform to extract the required meas- 
urement data. Use of the ‘OUT’ command gives 
exactly the required data, eliminating this com- 
plex and time-consuming task. 


For applications needing operator instructions, 
messages can be generated on the DMM dis- 
play with the “TXT” command. 


Operator and Application Friendly 


Single button selection of function, range and 
trigger modes make the PM 2534 and PM 2535 
very simple to use. Precise measurements are 
always made very quickly thanks to the ‘NULL’ 
key to compensate for small offsets and the 
‘FILTER’ key to eliminate small instabilities on 
DC signals. 

Access to the GPIB address and mode of op- 
eration is under the ‘CHECK’ function but to 
prevent unauthorized use in systems application 
this can be ‘locked-out’ resulting in a 100% 
tamper free front panel. 

And emphasizing the system-oriented design 
even further, the standard facility for full elec- 
tronic calibration allows simple recalibration ei- 
ther via the GPIB bus, or manually, without the 
need to open the case. 


PM 2435 for Collection, 
Calculation and Control 


As for the PM 2534, all the PM 2535's normal 
measuring functions are directly selectable by a 
single keystroke. When the calculation, collec- 
tion or control facilities are required, a simple 
touch of the SHIFT key reveals a logical and 
extremely simple user prompting technique. Each 
key has two color-coded sublevels, with the 
active level clearly indicated on the display. 

In addition, user prompting messages appear 
on the display to request the required user input. 
The example below shows how simple this facil- 
ity is to use. 

Once the required measuring set-up has been 
programmed, it can also be saved in one of ten 
non-volatile PROG memory locations, so that 
the next time itis needed it can simply be recalled 
by number, rather than having to be repro- 
grammed. 


Normal measurement display 


Press SHIFT 


SHIFT appears on display 


Press Ax xB 


Ax x B and SET appear on display 
Display requests setting of A 


Press 3 


New value of A defined 


Press ENTER 


New value of A entered 
Display requests setting of B 


Press 2 


New value of B defined 


Press ENTER 


New value of B entered 

PM 2535 now shows measuring 

Results scaled according to 3x + 2 where x is the 
measured value 


Direct Parameter Display 


In many applications, the measured voltage or 
current is just a function of the real measured 
parameter, for example where pressure transduc- 
ers are used. Translating the measured value 
into the parameter actually required would nor- 
mally tie-up a computer, and require additional 
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software to be written. The PM 2535 has this ca- 
pability as standard, enabling the following trans- 
formations to be achieved: 


Ax+B_ For scaling for example transducer — 
outputs with live zeros. 


For direct amplifier gains and losses. 
The value of the reference resistance 
is user programmable. . 


For % tolerance measurements for 
example when matching components. 
This uses the formula ((X - C) * 100) + 
C. 

For absolute deviation measurements 
from a specified value which can be 
measured or programmed. 
For fast and accurate GO/NO GO 
measurements within or outside a pre- 
determined range. 


dBm 


A% 


ZERO 


LIMITS 


Data Collection 


At any time, the Minimum or Maximum meas- 
urement made in the selected measuring func- 
tion can be checked by using the MIN/MAX key. 
The PM 2535 also has a 999-point buffer which 
is constantly active. This ensures that the last 
999 measurements can be reviewed at any time, 
and ensures that measurements are not lost — 
you can always go back to them using the 
RD.BUF. key. 

In applications requiring the collection of data 
following an event, rather than preceding it, the 
use of the BURST key relocates the internal 
buffer relative to the trigger point, so that the 
buffer then acts as a post-trigger memory. In 
combination with the DELAY facility, this mode 
enables a measurement to be made every five 
minutes, for example, over a three-and-a-half 
day period; ideal for weekend monitoring of test 
set-ups. 

The internal buffer is also valuable when very 
fast measurements need to be made. One-for- 
one output of measured values via the GPIB bus 
can take place at up to 100 measurements/sec., 
depending on the controller's GPIB specifica- 
tion. 

The PM 2535 can measure at up to 150 meas- 
urments/sec., and by storing these directly in the 
internal buffer, more than 6 seconds of high- 
speed measurements can be collected regard- 
less of the controller's speed. 

After such a measurement cycle, all or any 
selected part of the buffered information can be 
transmitted at the normal transfer speed of the 
computer. 


Controlling System 21 Modules 


Many system applications demand measure- 
ments to be made at a number of different points 
and require large and expensive scanners. But 
with the PM 2534 and PM 2535, System 21 can 
be added to any GPIB application to provide a 
modular and cost-effective solution to system 
switching. Both the PM 2534 and PM 2535 have 
a System 21 master unit built-in, enabling them 
to control the PM 2120 universal switches or the 
PM 2121 low level switches. 


1989 Fluke and Philips Catalog 


Bench/System Multimeters 
PM 2534 & PM 2535 


Specifications 


Technical Specifications 


Volts DC/Amps DC 


Accuracy: 5-1/2 or 6-1/2 Digits in %Rdng + %Rng vette Temp. Coeff./°C Input 
24 Hrs (tcal +1°C) 90 Days (tcal +5°C) 1 Year (tcal +5°C) in %Rdng + %Rng Characteristics 


100 nA 0.01 + 0.005 0.03 + 0.005 0.05 + 0.005 0.005 + 0.001 <250 mV drop 


0.03 + 0.005 0.05 + 0.005 0.005 + 0.001 <600 mV drop 
0.15 + 0.01 0.20 + 0.01 0.005 + 0.001 <600 mV drop 


Common Mode Rejection* pened cnede 
m e ote 
DC 50-60 Hz+0.1% 50-60 Hz +1% iiluence in 7oRng/¥ alt 


DC 50/60 Hz+0.1% 50/60 Hz+1% 
[seus [praoes[stooas | iaoes | — | — | — 
[= __t4008[ sso | s80as [cove [oor | oor 


*Measured with 1 kohm unbalance and guard connected to CM voltage “For PM 2535 using internal buffer 


Operation Modes 
Scale Length 


Maximum Input Voltage: 600V peak, 300V_ Filters: User-selectable digital 

continuous Clip Indication: t is displayed when input cir- 
Maximum S.M. Voltage: 140% ofselectedrange —cuitry clips during measuring cycle 

Maximum C.M. Voltage: 350V peak between Null Range: +100 pV 

low and guard; 350V peak between guard and_ Protection: 3.15A fuse 

ground 


Volts AC RMS/AC Amps 
Accuracy: 4-1/2 or 3-1/2 digits in %Rdng + %Rng valid from 1% to 100% of range 
Maximum Resolution | Input Characteristics Frequency Range 24 Hrs (tcal +5°C) 90 Days (tcal +5°C) 1 Year (tcal +5°C) 
10 nV d 
ant 1.2 MQ//30 pF 40/400 Hz - 5 kHz 0.10 + 0.10 0.20 + 0.10 0.30 + 0.10 
30V 1 mV 
300V 40 mV 0.93 MQ//30 pF 5 kHz-100 kHz per kHz 0.02 + 0.02 0.04 + 0.02 : 0.06 + 0.02 


<250 mV drop "40/400 Hz - 1 kHz 0.1+0.1 0.2 +0.10 0.3 +0.10 
100 pA <600 mV drop *40/400 Hz - 1 kHz 0.1 +0.1 0.2 +0.10 


“Analog Filter on/off 


Operation Modes Speed 
Scale Length Measurements/Sec 


Protection: 3.15A fuse Maximum Volt-Hertz Product: 107 
Crest Factor: 3.3 at full scale, increasing down CMRR: With 1 kQ unbalance and guard to '0': 
scale. Crest factor overload indicated by 1 0n 549209 dbforDC signals; >80 db for 50 /60 Hz AC 


display it signals 
Temperature Coefficient: <0.03%/°C Maximum Input Voltage: 600V peak, 400V 
continuous 
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Bench/System Multimeters 


PM 2534 & PM 2535 


Ohms (2-Wire and 4-Wire) 


3 kQ 
30 kQ 
300 kQ 


Maximum Resolution 


10 mQ 
100 mQ 


*Only in 2 wire configuration 


Operation Modes 
Scale Length 


Speed 
Measurements/Sec 


*Excluding 3 MQ, 30 MQ and 300 MQ ranges 


Maximum Open Circuit Voltage: 10V 
Maximum 4-Wire Lead Resistance: 100Q 
Protection 2-Wire Terminals: 250V ac or dc, 
350V peak 

Protection 4-Wire Terminals: 30V ac or dc, 
42V peak 

Maximum CM Voltage: 2-Wire: 250V ac or dc, 
350V peak between ‘0’ and guard, or between 
guard and ground; 4-Wire: 30V ac or dc, 42V 
peak between ‘0’ and ground; guard must be 
connected to ‘0’ 

Linearization: According to DIN 43760 

Max Voltage: Between '0' and guard 30V ac or 
dc, 42V peak 


General Specifications 


Power Supply: 115V or 230V (+10%) 

Line Frequency: 50 Hz or 60 Hz (+1%) 
Power Consumption: 20 VA 

Safety Class: IEC 348 class | 

Dimensions: 280 x 210 x 86 mm (11 x 8.3 x 3.4 
in.) 

Weight: 2.9 kg (6.2 Ibs) 

MTBF: 32 000 hrs 

Calibration Interval: 1 year 

Included with the instrument: Set of safety 
test leads with probes, spare fuses, operating in- 
structions, service manual 


24 Hr (tcal +1°C) 


Accuracy 6-1/2 or 5-1/2 Digits in % Reading + % Range 


90 Days (tcal +5°C) 


0.020 + 0.0033 
0.060 + 0.0033 
0.8 + 0.033 


0.04 + 0.0033 
0.10 + 0.0033 
1.6 + 0.033 


Temperature (via Pt 100 R to probe)* 


Meter Ranges Resolution 


-100 to 850°C 
-100 to +850°C 


*For optional accuracy see PM 9249/01 RTD Probe 


Environmental Conditions 


Reference Temperature: 23°C +1°C 

Rated Range of Use: 0...+50°C 

Operating Range: 0...+55°C 

Storage and Transport: -25...+70°C 

Limits of Humidity for Operation: 20...80% 
Max Dew Point: +25°C 

Included: Set of safety test leads (PM 9266/02), 
Operating manual, Service manual 


Ordering Information 


Models January 1989 prices 


PM 2534/013 Standard Instrument ........ $1095 
PM 2535/013 Standard Instrument ........ 


Note: The above configurations meet North American 
power requirements. For other power options, see page 
491. 


1 Year (tcal +5°C) 


0.010 + 0.0033 0.02 + 0.0033 0.03 + 0.0033 


Input 
Characteristics 
(Non-Linear) 


1 mA drive 
100 A drive 
10 pA drive 
1 pA drive 
100 nA drive 
10 nA drive 


0.05 + 0.0033 
0.15 + 0.0033 
2.0 + 0.033 


Accuracy Measurements/Sec 


0.3% Reading + 0.2°C 
0.3% Reading + 0.2°C 


30 
3 


Accessories (Also see page 127) 
PM 2193/01 System 21/PM 2534/ 


PM 2535 Rackmount Adapter ............ $235 
PM 9266/02 Set of Test Leads with 

Probes, Spare’ [USCS -..-..1:.-0- eee 150 
PM 9210/00 High Frequency 150 mV 

Probe: 10 KHz... GHZ). eee 259 
PM 9213 High Frequency 10 mV Probe 

TO'KHZ ©. 100" Mz ee eee 69 
PM 9244 AC and DC Current Shunt up 

to’ ST6AN OR ee 69 
PM 9245 AC Current Transformer 

TOA. 150A. Se Cee FOS 
PM 9246/03 High Tension Probe ........... 149 
PM 9249/01 Temperature Probe............ 150 


PM 9264/01 4-wire Test Lead for 
resistor measurement ...............00.cee0ee 85 


PM 9265/01 Shielded 3-wire Test Lead. 110 
PM 9280/02 19-in Rackmount Adapter 

(3E/132' mm/5.22-in) oe 175 
HM 9606/00 Rackmount Kit for the 

PM 2534/35 & PM 6660 

Family of Counters ine 95 


Service & Support 


Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 
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Bench/Portable Multimeters 


Unique Case Design 


The internal design of the Fluke 37 allows the 
front panel to slope 15 degrees, permitting easy 
viewing from a number of operating positions. 
When used in the flat position the Fluke 37 may 
be stacked with other instruments. 


Storage Compartment/ Carrying 
Handle 


A storage compartment for test leads and 
small accessories is built into the case. Access 
to the battery and fuses is through a snap-out 
door inside this compartment. A built-in carrying 
handle (molded into the case) offers portability 
when needed. 


Fluke 37 


High Performance 


0.1% basic de accuracy, low millivolt to 1000V 
ac and dc voltage measurements, 30 kHz ac 
response, low microamp to 10A ac and dc cur- 
rent measurements, low milliohms to 32 MQ re- 
sistance, up to 10,000 MQ with conductance. 


3200-Count Digital Display 

Better accuracy and resolution than a conven- 
tional 3-1/2 digit (2000 count) DMM, High con- 
trast liquid crystal display with a wide viewing 
angle, updated two times per second. 


31-Segment Analog Bar Graph 


Makes dynamic indications such as peaking, 
nulling, zero adjustments and capacitor check- 
ing. Updates ten times faster than digital readout. 


Min-Max & Relative Modes 


Min-Max stores the highest and lowest digital 
reading, allowing a signal to be monitored for 
seconds, or days. The Relative mode remem- 
bers a reading and shows the change (differ- 
ence) between it and any following readings. 


Fast Autoranging 


Simplifies and speeds up the use of the meter 
by instantly selecting the proper range. Selectable 
manual ranging included. 


Touch Hold® 


The meter will beep, capture a measurement, 
and lock it on the digital display until you're ready 
to view it. Automatically updates with each new 
stable measurement if preferred for later viewing. 


Audible Continuity/Diode Test 


Wiring, diode and transistor checks can be 
done quickly without looking at the display. Easy 
to hear, mid-frequency beeper (1500 Hz). 


EMI Shielding 


A unique condutive shield fully encloses all 
circuitry to provide exceptional protection against 
electromagnetic interference. 


Safety Designed 


Extensive overload protection, high energy 
fuses, fused 10A range, non-metallic case and 
tilt-stand. All voltage inputs meet the power line 
surge tests for major feeders as defined in IEEE- 
587-1980, Category B, which includes simulated 
lightning and load switching transient pulses up 
to 6kV superimposed on 660V power lines. 


Power 


The Fluke 37 is battery powered for true porta- 
bility. It is also equipped with an input jack which 
accepts the optional Fluke A81 battery elimina- 
tor accessory for continuous operation from line 
voltage. Typical battery life 1,000 hours. 


Standard Equipment 


Every meter is packaged with a pair of safety- 
designed TL70 right-angle test leads, spare 
fuse, 9 volt battery, and operator's manual. 
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Bench/Portable Multimeters 


Specifications 


Technical Specifications 


Basic electrical specifications are defined for the 
temperature range of 18° C to 28° C for one year 
after calibration. Accuracy is specified as within 
+(% of reading plus number of least significant 
digits). 


DC Voltage 
Range 


320.0 mV 
3.200V 
32.00V 10 mV 
320.0V 100 mV 
1000V 1V 


Resolution 


100 pV 
1 mV 


Accuracy 


0.1% + 14 


Input Impedance: 10 MQ nominal 

Normal Mode Rejection Ratio: >60 dB at 50 
and 60 Hz 

Common Mode Rejection Ratio: >120 dB at 
dc, 50 Hz and 60 Hz; <1KQ unbalance 
Overload Protection: 1000V rms; 500V rms on 
320 mV range 

Response Time: <2s to rated accuracy 


AC Voltage 


Accuracy 
Resolution 


0.5%+3) 2%+3 


4% +10 


Extended Frequency Response: Typical -3 dB 
@ 100 kHz 

Conversion Type: AC coupled, average sens- 
ing, calibrated to read the rms value of a sine- 
wave 

Input Impedance: 10 MQ nominal, <100 pF 
Common Mode Rejection Ratio: >60 dB, dc to 
60 Hz, <1 KQ unbalance 

Overload Protection: 10’ Volt-Hertz maximum, 
1000V, 500V on 320 mV range 

Response Time: <2s to rated accuracy 


DC & AC Current 


Resolution | Nominal Burden Voltage 


0.1 LA 0.5 mV/uA 
1 uA 0.5 mV/uA 
10 nA 5.6 mV/mA 

100 nA 5.6 mV/mA . 
10 mA 50 mV/A 


DC Accuracy: Within 0.75%. + 2 
AC Accuracy: Within 1.5% + 2 (40 Hz to 1 kHz) 
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Overload Protection 

10A Range: 15A/600 fuse, 100,000A interrupt 
rating 

mA Range/uA Ranges: 630 mA/250V fuse, 
1500A interrupt rating; in series with a 2A/600V 
fuse, 10,000A interrupt rating 

Response Time: <2s to rated accuracy 


Ohms 


10 

ies 0.2% + 1 
100Q 

1 kQ 


32.00 nS 0.01 nS 2% +10 


Overload Protection: 500V rms 

Test Voltage: <420 mV dc full scale up to 3.2 
MQ; >1.3V up to 32 MQ. <2.8 V open circuit 
Test Current: <1 mA 

Response Time: <6s to rated accuracy in high- 
est and lowest range; <2s for other ranges 


Diode Test & Continuity 


Diode Test Indication: Displays voltage drop; 
0.5 mA nominal test current at 0.6V; 2.0V full 
scale. Momentary tone for test voltage dropping 
below 0.7V (typical silicon diode threshold). 
Continuity Indication: Continuous audible tone 
for test resistance below approximately 150Q 
Open Circuit Test Voltage: <3.3V 

Overload Protection: 500V rms 


General Specifications 


Storage Temperature: -55°C to 85°C 
Operating Temperature: -15°C to 55° Operate 
to -40°C for 20 minutes when taken from a 20°C 
environment 0°C to 50°C 

Temperature Coefficient: 0.1 x the applicable 
accuracy specification per °C(<18°C or >28°C) 
Relative Humidity: <90% (<80% in 32 MQ range) 
to 35°C, <70% to 50°C 

Shock & Vibration: Per MIL-T-28800, Class 3 
Electro-Magnetic Interference (EMI): MIL-STD- 
461 for RSO3 (radiated susceptibility to 1V/meter 
from 14 kHz to 1 GHz) and REO2 (radiated 
emissions) 

MIN/MAX Mode: Records digital display read- 
ings (updated twice per sec.) 

Digital Display: 3200 counts plus polarity indi- 
cation updated 2 times per second 

Analog Display: 31 segment bar graph plus 
polarity indication, updated 25 times per second 
Maximum voltage to be applied to any termi- 
nal: 1000V with respect to earth ground 
Battery: 9V NEDA 1604. Symbol when 60 hours 
remain. 1000 hour typical 


Safety: Protection Class Il per IEC 348 and 
ANSI C39.5 

Size: 97 mm Hx 216 mm W x 231 mm L (3.8 in 
H x 8.5 in W x 9.1 in L) 

Weight: 1.31 kg (2.9 Ib) 

Included: TL70 test leads, spare fuse, battery 
and instruction manual 


Ordering Information 


Model January 1989 prices 
Fluke 37 Multimeter ...............000..cceceee $249 


TL 20 Test Lead Set sa.\0.:..6.cccet eee 35 
Y8134 Deluxe Test Lead Set ................... 22 
Y8140 Test Lead Set ......... eee 20 
A81 Battery Eliminator .............cceeeeee 20 
83RF High Frequency Probe ..................- oD 
85RF High Frequency Probe ................... 85 
80TK Thermocouple Module ................... 65 
80T-150U Temperature Probe ................. 120 
80K-6 High Voltage Probe .................008 49 
80K-40 High Voltage Probe ..................0 85 
Y8100 DC/AC Current Probe .............0..... 259 
Y8101 AC Current Probe ..........000.ccc 69 
80i-400 AC Current Probe ..................00.. 69 
80i-410 DC/AC Current Probe ................. 129 
80i-600 AC Current Probe ...................00. 119 
80i-1010 DC/AC Current Probe ............... 229 
80i-kKW Current/Power Probe.................... 395 
LCA-10 Line Current Test Adapter .......... 13 


Service & Support 


Warranty 

Two-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 


1989 Fluke and Philips Catalog 


Bench/Portable Multimeters 


8050A 


8050A, High Performance lee 


"4-1/2 digits (20,000 counts) | 


(NSN 6625-01-2141) 8050A 


0.03% basic de accuracy 


Nine functions including-Relative reference, dB, Conductance, Diode test 


"True-rms from 20 Hz to 50 kHz 
~ Microcomputer-based 
_ Extensive overload protection 


b Rechargeable battery version available (-01) 
- Touch-hold probe available (80T-H) 
Probes for rf, high voltage, high current available 


Factory Mutual approved 


The 8050A provides superior performance and 
measurement capabilities in a low-cost, bench- 
top instrument. This 4-1/2-digit DMM has the 
following measurement functions: Dc volts, true- 
rms ac volts, dc amps, true-rms ac amps, ohms, 
dBm (with selectable reference impedances) 
conductance, and diode test. It also has a rela- 
tive-reference feature that works with all meas- 
urement functions. 


Relative Reference 


When the RELATIVE switch is on, the dis- 
played value is equal to the difference between 
the present input value and a previously stored 
reference value. 

One application is to null out test lead resis- 
tance. The resistance of the test leads is first 
measured and stored in the 8050A. Subse- 
quently, all displayed values of resistance will be 
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actual values since the stored value of lead resis- 
tance will be automatically subtracted. Measure- 
ment errors are greatly reduced for low values of 
resistance (about 1Q or less). 

Another application is measuring the dB gain of 
the various stages of an audio amplifier. First, the 
input voltage to the amplifier is measured and 
stored as the zero dB reference value. Subse- 
quent measurements will show the gain of each 
stage of amplification. Calculations are not 
needed; the 8050’s microcomputer does it for 
you. 

The relative-reference feature can be used to 
determine the drift of power supplies, the band- 
width or bandpass of audio devices, and lowpass 
filter response. This feature makes the 8050A an 
excellent pass-fail tester for the production line 
or incoming inspection. 


dB Function 


While many analog meters will indicate dBm 
referenced to 600 ohms, the 8050A provides 
digital read-out of decibels referenced to any one 
of sixteen impedances from 8 ohms to 1200 
ohms. Now there is no need to use manual 
conversion tables—the internal microprocessor 
does the calculations for you. A front panel 
pushbutton and scrolling memory lets you select 
the reference impedance needed. 

A resolution of 0.01 dB (above 1 mV) and high 
accuracy from 20 Hz to 50 KHz make the 8050A 
an extremely valuable tool for audio measure- 
ments. It can be used to determine the band- 
width of audio amplifiers, filters, audio consoles, 
etc. With the addition of an optional rf probe, the 
8050A can be used on rf communications equip- 
ment. 


Conductance 


Two ranges of conductance extend the resis- 
tance-measuring capabilities of the 8050A to 
100,000 MQ, far beyond the capacity of ordinary 
multimeters. This lets you measure leakage of 
diodes, pcbs, cables, insulators, even measure 
transistor beta using a simple test adapter. 


True-RMS AC 


The 8050A uses a true-rms conversion tech- 
nique to assure accurate measurement of non- 
sinusoidal waveforms as well as pure sinewaves. 
Examples: distorted or modulated sinewaves, 
squarewaves, sawtooths, noise, and pulse trains 
with a duty cycle of 10% of higher. Specified 
accuracy extends from 20 Hz to 50 kHz. Useful 
measurements go to 200 kHz, the typical -3 dB 
bandwidth. 


Optional Touch-Hold Probe 


The 80T-H Probe allows you to “hold” any 
displayed reading of voltage, resistance, or con- 
ductance as long as the control switch on the 
probe body is depressed. (Not for current or dB 
measurements.) 


Overload Protection 


The 8050A has extensive protection against 
overloads and operator errors. The instrument 
will accept up to 750V ac or 1000V dc continu- 
ously, regardless of the voltage range, or 500V 
dc when measuring resistance. It will also with- 
stand short-duration transients to 6 kV. 

The current input is protected against over- 
loads by a 2A/250V fuse. For accidental connec- 
tion of high voltage to the current input terminals 
(such as 480V ac line power) a heavy duty 3A/ 
600V fuse backs up the first fuse. 


Optional Accessories 


Fluke offers a complete line of optional acces- 
sories that enable you to measure rf voltages to 
500 MHz, temperature to 1000°C, current to 
1000A, or high voltage to 40kV. 
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Bench/Portable Multimeters 


8050A 


Specifications 


Technical Specifications 


All accuracy specifications apply for one year 
after purchase or recalibration when operated in 
a temperature of 18°C to 28°C and a relative hu- 
midity of 90% or less. 


DC Voltage* 


Ranges: +200 mV, +2V,+20V, +200V & +1000V 

Resoiution: 10 nV on lowest range, 0.1V on 

1000V range 

Accuracy: +(0.03% of reading + 2 digits) all 

ranges 

input Impedance: 10MQ, <100 pF, all ranges 

Normal Mode Noise Rejection: =60 dB at 50 

Hz or 60 Hz 

Common Mode Noise Rejection: 290 dB at dc, 

50 Hz and 60 Hz with 1 kQ unbalance 

Overload Protection: 1000V dc or peak ac, 

continuous, except 10 seconds maximum on the 

200 mV and 2V ranges 

Response Time: 1 second maximum, to rated 

accuracy within a range 

* DC voltage can also be measured using the dB mode 
with 0.01 dB resolution between 5% of range and full 
range 


AC Voltage (True-RMS, AC Coupled) 
Voltage Readout: From 5% to 100% of ee a) 


pelea eee ae a of Rdg+Digits) 


10 20 50 
ae i We kHz kHz kHz 


1% 0.5% | 1% 
+10 +10 +10 


Not specified 


Resolu- 


*Typically 3 to 5 digits of “rattle” will be observed at 20 
Hz at full scale 


dB Readout: From 5% to 100% of range 


Input | dBm Accuracy 

Volt- | 6000 |Range} 20 45 1 10 20 50 
age Ref Hz Hz kHz kHz kHz kHz 
077m -60 to 

-2mV | -52 | 200 +0.5 dBm 

2mvV We to | mV* 

-2V 


oa 4 
env Pie av" 


1V- +2 to 
20V +28 


20V |+0.25 


10V- | +22 to dBm | dBm | dBm | dBm 
ie 2o0v 


+0.15 | +0.25 | +0.75 


+00V- | +42 to Not is ehapeciie, 
750V | +60 is ehapeciie, 


* When 200 mV range is selected, 8050A autoranges 
for best accuracy for inputs up to 2V 


dB Resolution: +0.01 dB from 5% to 100% of 
range; 0.1 dB from 1% to 5% of range; 1.0 dB 
below 1% of range 

Decibel Reference impedances: Fifteen user- 
selectable impedance reference levels are pro- 
vided to reference a 0 dBm, 1 mW level (50Q, 
75Q, 93Q, 1100, 1250, 135Q, 150Q, 250Q, 
300Q, 500Q, 600Q, 8002, 9002, 10002, 1200. 
An 8Q impedance reference level is provided to 
reference 0 dBW. (dBV = 1000Q) 

Input Impedance: 10 MQ, <100 pF, all ranges 
Extended dB Response: Typically -72 dBm 
(600Q ref) +1 dB to 10 kHz 

Useful Frequency Range: Typically -3 dB at 
200 kHz 

Crest Factor: Waveforms with peak/rms ratio of 
1:1 to 3:1 

Common Mode Noise Rejection: 90 dB at 50 
Hz and 60 Hz with 1kQ unbalance 

Overload Protection: 750V rms or 1000V peak 
continuous, except 10 seconds maximum on the 
200 mV and 2V ranges, not to exceed a volt- 
hertz product of 10’ (e.g., 200V at 50 kHz) 
Response Time: 2 seconds max to rated accu- 
racy within a range 


DC Current 


ipenne Reso- Accuracy: (5% 
9 lution | to 100% of Range | Voltage 


+(0.3% of rdg 
+ 2 digits) 


[2000 ma [r00ua| __———S~«*dt SV ma 


Overload Protection: 2A/250V and 3A/600V 
fuses in seriés 


AC Current (True-RMS, AC Coupled) 


Accuracy: +(% of 
Reading + Digits)* 
20 45 2 #10 20 
Hz** Hz kHz kHz kHz 


0.3V max 


Resolution 


2% +10} 1% +10 |2%+ 10 


“Accuracy applies from 5% to 100% of range 
“Typically 3 t o 5 digits of “rattle” will be observed at 20 
Hz at full range 


Burden Voltage: 0.3V rms max, 200 LA through 
200 mA range; 0.9V max on 2000 mA range 
Crest Factor: Waveforms with peak/rms ratio of 
estos 

Overload Protection: 2A/250V and 3A/600V 
fuse in series 


Resistance 


Reso- 
Range | tution 


200Q 0.01Q | +(0.1% reading 
2 kQ* 0.1Q | +2 digits+0.02Q) 
+(0.05% reading 
+2 digits) 


+(0.25% reading 
+3 digits) 


20 kQ 1Q 

200 kQ2* 10Q 
2000 kQ | 1992 
20 MQ* 1kQ 


*Diode Test ranges 


Diode Test: The three diode test ranges are 
marked with a diode symbol and have enough 
open circuit voltage to turn on silicon junctions 
allowing a diode test. The 2 kQ range is preferred 
and is marked with the larger diode symbol. The 
three non-diode test ranges will not turn on 
silicon junctions when making in-circuit resis- 
tance measurements 

Open Circuit Voltage: Less than 3.5V on all 
ranges 

Input Protection: 500V dc or rms ac on all 
ranges 

Response Time: (To rated accuracy) 10 sec- 
onds maximum on 20 MQ range, 2 seconds 
maximum on all other ranges 


Conductance 


2mS 0.1 uS +(0.1% of reading + 5 digits) 
200nS| 0.01nS_ |+(0.5% of reading + 20 digits) 
Equivalent Resistance 

2 mS Range: 5002 to 10 MQ 

200 nS Range: 5 MQ to 100,000 MQ 
Open Circuit Voltage: Less than 3.5V on both 
ranges 


Input Protection: 500V dc or rms ac on all 
ranges 


Relative Reference 


An input applied when the RELATIVE button is 
depressed is held as “0” reference point. Subse- 
quent readings indicate deviations + from this 
point. 

Accuracy: Error will not exceed the sum of the 
errors for the two measurements. 
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8050A 


General Specifications 


Common Mode Voltage: 500V dc or peak ac 
max 

Temperature: 0°C to 50°C, operating; -40°C to 
+70°C non-operating, except -40°C to +50°C 
with batteries 

Temperature Coefficient: <0.1 times the appli- 
cable accuracy specification per °C from 18°C to 
0°C and from 28°C to 50°C 

Relative Humidity: <70% to 50°C or <90% to 
35°C, except 2000 kQ, 20MQ, and 200 nS ranges 
where it is <80% to 35°C 

Safety: IEC 348, Protection Class | when oper- 
ated from supply mains or Protection Class II 
when operated from internal batteries. Factory 
Mutual 3820 Approved. CSA 556A Certified. 
Power: 90 to 110V ac, 105 or 132V ac, or 200 to 
264V ac, 47 to 440 Hz, factory-configured for 
customer-specified voltage. With rechargeable 
battery version (-01), the line voltage range is 
field-changeable. 4W max, 6W with -01 version. 
Batteries: NiCd batteries are installed in version 
-01. They provide 10 hours of typical operation 
on a full charge. Recharge takes 14 hours. Can 
run on ac line while charging 

Size: 22 cm W x 6cmH x 25cm L (8.5 in W x 2.5 
in H x 10 in L) 

Weight: 1.08 kg (2.38 Ib) for standard model 
Included: Manual, line cord, test leads (TL70) 
and statement of calibration practice 
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Ordering Information 


Models January 1989 prices 
BOSQAuD MM. eee erence tc sos ete $429 
8050-01 DMM w/rechargeable batteries 469 
Accessories (Also see page 127) 
AL20i Test Lead Seti cec.tecn..s:.d- teens 35 
TCZO test LeaG:Setre. eset 8 
Y8132 Replacement Test Leads ............ 11 
Y8134 Deluxe Test Lead Set ..........0.0.... 22 
Y8140 Slim Test Leads, w/needle points 20 
C86 Ruggedized Carrying Case ............ 20 
Y8205 Carrying Case w/shoulder strap . 35 
80T-H Touch Hold Probe.................008 59 
83RF 100 MHz RF Probe........................ 55 
85RF 500 MHz RF Probe....................005- 85 
80TK Thermocouple Module .................. 65 
80T-150U Temperature Probe ............... 120 
80K-6 High Voltage Probe ................0 49 
80K-40 High Voltage Probe ................... 85 
80J-10 Current Shunt .......... cc eeeeeeeee 35 
Y8100 DC/AC Current Probe ................. 259 
Y8101 AC Current Probe ................060 69 
80i-400 AC Current Probe .................06 69 
80i-410 DC/AC Current Probe ............... 129 
80i-600 AC Current Probe ................... 119 
801-1010 DC/AC Current Probe ............. 229 
80i-kW Current/Power Probe................. 398 
MO00-200-611 3-1/2" Rack Adapter, 

Offset Skreet ee cere 50 
M00-200-612 3-1/2" Rack Adapter, 

Center homme wetter rere ae 50 


MO00-200-613 3-1/2" Rack Adapter, Dual 60 


Service & Support 


Warranty 

One-year product warranty. (See page 470 for 
further information on warranty terms and condi- 
tions.) 
Extended Warranty 
$C1-8050A Repair (w/calibration) ......... 
SC1-8050A Repair (cal w/in or out data) 82 
$SC1-8050A Repair (cal w/in and out data) 117 


SC2-8050A Cal (1/yr recommended) .... 35 
SC2-8050A Cal (1/yr w/in or out data)... 70 
SC2-8050A Cal (1/yr w/in and out data) 105 
SC1-8050A-01 Repair (w/calibration) .... 50 


$C1-8050A-01 Repair (cal w/in or out data) 85 
SC1-8050A-01 Repair (cal w/in & out data) 120 
SC2-8050A-01 Cal (1/yr recommended) 35 
SC2-8050A-01 Cal (1/yr w/in or out data) 70 
SC2-8050A-01 Cal (1/yr w/in and out data) 105 
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8010A & 8012A 


(NSN 6625-01-018-2544) 8010A 


(NSN 6625-01-140-0221) 8012A 


L SS 


"3-1/2 digits (2000 counts) 
Seven functions, including - Conductance, Diode Test 
0.1% basic de accuracy 
True-rms ac, from 45 Hz to 50 kHz 
10A range (8010A only) 
2Q and 20Q range (8012A only) 

Optional touch-hold probe (80T-H) 

Extensive overload protection 
Rechargeable-battery model (-01) 

Extended measurements with optional accessories 


Factory Mutual approved 
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The 8010A and 8012A are 3-1/2 digit portable/ 
bench DMMs, that offer exceptional perform- 
ance and features at a low cost. Measurement 
functions include: dc Volts, true-rms ac Volts, 
dc amps, true-rms ac amps, ohms, conduc- 
tance, and diode test. The difference is that only 
the 8012A features two low-resistance ranges 
(2 ohms and 20 ohms) and only the 8010A fea- 
tures a 10A current range. Rechargeable-bat- 
tery versions are available as Models 8010A-01 
and 8012A-01. The 8010A and 8012A operate 
on ac line power only. 


True-RMS 


A Fluke-manufactured true-rms converter 
assures accurate measurements of non-sinu- 
soidal voltage or current waveforms such as 
squarewaves (crest factor of 1 to 1). This custom 
hybrid provides low noise and a wide bandwidth. 
Accuracy is specified to 50 kHz, but the typical 
-3 dB bandwidth is 200 kHz. 


Conductance 


This unique and highly useful function makes 
resistance measurements as high as 10,000 M 
ohm possible. Since conductance, which is ex- 
pressed in Siemens (S), is the inverse of ohms 
(1/Q), a simple conversion of the DMMs conduc- 
tance reading yields resistance. The conduc- 
tance function is useful for checking high value 
resistors, leakage in connectors, cables, printed 
circuit boards, diodes, photodiodes, etc. Even 
the beta of a transistor may be measured using 
a simple adapter. 


10A Range (8010A Only) 


The 8010A has a 10 ampere ac or dc current 
range for applications that require measuring 
more than 2 amperes. 


Low Ohms (8012A Only) 


The 8012A has two additional ranges of low 
resistance—2 ohms and 20 ohms. Along with 
the conductance function, that gives you a resis- 
tance range of 0.001Q to 10,000MQ! There are 
not many resistance measurements that the 
8012A can’t handle. 

The two low-resistance ranges are suited for 
measuring transformer windings, cables, heat- 
ing elements, coils, small-value resistors, and 
many other devices. Lead resistance is nulled 
out using a front panel control so that only the 
unknown resistance is measured. 


Optional Touch-Hold Probe 


The 80T-H probe lets an operator “hold” the 
displayed reading by simply depressing a button 
on the probe’s body. The reading will not change 
until the button is released. The 80T-H can be 
used as a normal probe at other times. It works 
for voltage, resistance, and conductance meas- 
urements. 
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8010A & 8012A 


Overload Protection 


When measuring resistance or conductance, 
up to 500 volts may be applied with no instrument 
damage. Voltage inputs can handle 1000V dc or 
peak ac and transients up to6 kV. The 2A current 
input is protected with two in-series fuses—2A/ 
250V and 3A/600V. In normal overload situ- 
ations, only the common 2A/250V fuse will blow. 
The 3A/600V back-up fuse protects the DMM 
should the 2A/250V fuse ionize when acciden- 
tally attached to a source of more than 250 
volts—like a 480-volt power line. 


Extended Measurements 


Optional accessories enable you to extend the 
measurement capabilities of the 8010A and 
8012A. For example, measure current to 600A, 
rf voltage to 500 MHz, voltage to 40 kV, and 
temperature to 1000°C (1832°F). 


Specifications 


Technical Specifications 


All accuracy specifications are for one year after 
purchase or recalibration when operated in a 
temperature range of 18°C to 28°C. 


DC Voltage 


Ranges: +200 mV, +2V, +20V, +200V, +1000V 
Resolution: 100 uV on lowest range 1V on 
1000V range 

Accuracy: (+0.1% of reading + 1 digit) on all 
ranges 

- Input Impedance: 10 MQ on all ranges 
Normal Mode Noise Rejection: >60 dB at 60 
Hz or 50 Hz 

Commom Mode Noise Rejection: >90 dB at 
dc, 50 Hz, and 60 Hz, with 1 kQ unbalance 
Overload Protection: To 1000V dc or peak ac 
on any range 

Response Time: 1 second maximum 


AC Voltage (True RMS, AC Coupled) 


Accuracy: 
+(% of Reading + Digits) 
45 1 10 20 #450 
Hz kHz kHz kHz kHz 


Range | Resolution 


1.0%] 5% 


“Accuracy applies from 5% to 100% of range 


Useful Frequency Range: Typically +3 dB at 
200 kHz 

Input Impedance: 10 MQ in parallel with <100 
pF 

Commom Mode Noise Rejection: >60 dB at 50 
Hz and 60 Hz with 1 kQ unbalance 

Crest Factor: Waveforms with peak/rms ratio of 
a1 to 3:1 
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Overload Protection: To 750V rms, 1000V peak, 
not to exceed 10’ volt hertz product (10 seconds 
maximum on 200 mV and 2V ranges) 
Response Time: 2 seconds maximum 


Full Max 
Scale Test 
Voltage} Current 


Resistance 
Accuracy: +(% 
Range | Reso-| of Reading 
lution + Digits) 
2Q 


<0.25V | 0.10 nA 
>1.5V | 0.35 yA 


Diode Test: The three diode test ranges are 
marked with a diode symbol and have enough 
open circuit voltage to turn on silicon junctions 
allowing a diode test. The 2 kQ range is preferred 
and is marked with the larger diode symbol. The 
non-diode test ranges will not turn on silicon 
junctions when making in-circuit resistance 
measurements. 

Open Circuit Voltage: <3.5V on all ranges 
except <16V on 2Q and and 20Q ranges 

Input Protection: To 300 V dc or rms on 2Q and 
20Q ranges. 500V dc on all other ranges 
Response Time: 1 second on all ranges except 
2000 kQ and 20 MQ where time is 4 seconds, 
maximum 


2000 kal 1 ka 
20Ma*| 10ka| 9% +1 


*Diode Test ranges 


Conductance 


Conductance is the inverse of ohms (1/Q) and is 
expressed in Siemans (S), formerly mhos 


Accuracy: +(% 
Range | Reso-| of Reading 
lution + Digits) 


<3.5V 
<1.0V 
<1.0V 


1.3 mA 
10 pA 
0.1 LA 


2mS | ius 0.2% +1 
20uS | 10nS 0.2% + 1 
200 nS |0.1 nS 1.0% +10 
Equivalent resistance 
2 mS Range: 500Q to 1 MQ 
20 uS Range: 50 kQ to 100 MQ 
200 nS Range: 5 MQ to 10,000 MQ 
Input Protection: To 500V dc or rms on all 
Accuracy: +(% of 


ranges 
Burden 
Reading + Digits) | Voltage 


DC Current 


Reso- 
Range | tution 


*This range in 8010A only 


Overload Protection: 2A, 250V front panel fuse 
inseries with 3A/600V front panel fuse. 10 ampere 
range in 8010A not fused, 12A maximum 
Response Time: 1 second maximum 


AC Current (True-RMS, AC Coupled) 


Accuracy: 
+(% of Reading + Digits)* 
45 Hz 2kHz 10 kHz 20 kHz 


1% +2 2% +2 |0.3V max 


2000 mA A Han 0.9V max 
1%+2 Not specified 


“Applies from 5% to 100% of range 
“This range in 8010A only 


Crest Factor: Waveforms with peak/rms ratio of 
el! 1) SEL 

Response Time: 2 seconds maximum 

Other Specifictions: Same as for dc current 


General Specifications 


Display: 3-1/2 digit (2000 counts), LCD, auto- 
zero, autopolarity 

Common Mode Voltage: 500V dc or peak ac, 
maximum 

Touch and Hold: Holds a voltage or resistance 
reading when the mA jack is monentarily shorted 
to COMMON. Accessory probe 80T-H is recom- 
mended. 

Temperature: 0°C to +50°C, operating; -40°C to 
+60°C non-operating, except -40°C to +50°C 
with batteries 

Temperature Coefficient: <0.1 times the appli- 
cable accuracy specification per °C, from 18°C 
to 0°C and 28°C to 50°C 

Relative Humidity: <70% to 50°C or <90% to 
35°C except for 2000 kQ 20 MQ, and 200 nS 
ranges where it is <80% to 35°C 

Power: 90 to 132 ac or 200 to 264V ac, 50 or 60 
Hz, 2W for standard models. With battery ver- 
sion (-01), voltage and frequency range Is se- 
lectable with internal switches, 3.5W. 
Batteries: Rechargeable NiCd batteries and re- 
charge circuits installed in version -01. Recharge 
time approximately 14 hours. “BT” on display 
appears when approximately 1/2 hour of opera- 
tion remains. Fifteen to thirty hours of operation 
typical of full charge, depending on functions 
used 

Size: 6 cm Hx 22cm Wx 25cm D (2.5in Hx 8.5 
in W x 10 in D) 

Weight: 1.08 kg (2.38 Ib) for standard models. 
1.42 kg (3.13 Ib) for version -01 with batteries 
Included: Manual, line cord, test leads (Y8131), 
statement of calibration practice 
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8010A & 8012A 


Ordering Information 


Models January 1989 prices 
8010A DMM w/10A Range ..............::8 $329 
8010A-01 DMM w/Batteries .................... 369 
8012A DMM w/2Q and 20Q Range ......... 359 
8012A-01 DMM w/Batteries ................... 399 


Accessories (Also see page 127) 


Y8131 Replacement Test Leads.............. 11 
Y8133 Deluxe Test Lead Set .............02, 22 
Y8140 Slim Test Leads w/needle points... 20 
C86 Ruggedized Carrying Case .............. 20 
Y8205 Soft Carrying Case ........... ee BIS) 
80T-H Touch-Hold Probe ..............:::ee 59 
S3RF 100 MHz RF Probe) ....1.22.28-- 55 
85RE500i\MHz RE Probe) tee eee 85 
80TK Thermocouple Module ................... 65 
80T-150U Temperature Probe ................. 120 
80K-6 High Voltage Probe ...................0 49 
80K-40 High Voltage Probe ................... 85 
80J-10 Current Shunt.........0......cceeeeeee is 
Y8100 DC/AC Current Probe ................... 259 
Y8101 AC Current Probe .............:--:eeeee 69 
80i-600 Ac Current Probe ...............::00 119 
MO00-200-611 3 1/2" Rack Adapter, 

ON Seti rasan csc che Cn eee su lanee ere 50 
MO00-200-612 3 1/2" Rack Adapter, 

Center............ Doreilaak atwas NaN. c veer aes etuaa eRe 50 


MO00-200-613 3 1/2" Rack Adaper, Dual.. 60 
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Service & Support 


Warranty 

One year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 


Extended Warranty 

SC1-8010A Repair (w/calibration) ............ 20 
$C1-8010A Repair (cal w/in or out data) .. 35 
SC1-8010A Repair (cal w/in and out data) 50 


SC2-8010A Cal (1/yr recommended)........ 27 
SC2-8010A Cal (1/yr w/in or out data) ...... 42 
SC2-8010A Cal (1/yr w/in and out data) ... 57 
SC1 8010A-01 Repair (w/calibration) ....... 24 


SC1 8010A-01 Repair (cal w/in or out data) 39 
SC1 8010A-01 Repair (cal w/in and out data54 
SC2 8010A-01 Cal (1/yr recommended)... 27 
SC2 8010A-01 Cal (1/yr w/in and out data) 42 
SC2 8010A-01 Cal (1/yr w/in and out data) 57 


$C1-8012A Repair (w/calibration) ............ 20 
$C1-8012A Repair (cal w/in or out data) So 
$C1-8012A Repair (cal w/in and out data 50 
SC2-8012A Cal (1/yr recommended) .... a 
SC2-8012A Cal (1/yr w/in or our data) ... 42 
SC2-8012A Cal (1/yr w/in and out data) 57 


$C1-8012A-01 Repair (w/calibration) ..... 24 
$C1-8012A-01 Repair (cal w/in or out data) 39 
$C1-8012A-01 Repair (cal w/in and out data)54 
SC2-8012A-01 Cal (1/yr recommended) 27 
SC2-8012A-01 Cal (1/yr w/in or out data) 42 
SC2-8012A-01 Cal (1/yr w/in and out data) 57 
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Automatic RCL Meter 


PM6303 RCL meter 


PM 6303 Automatic RCL Meter 


-to-read LCD display 
x rer nely fast automatic operation 


PHILIPS) 


Sporip 
Cecris 


Csitev BIAS) 


PM 6303 


component value, measurement units and equivalent circuit 


lays appear simultaneously 


NO push- -button selection of nine different i parameters 


ar four-wire connection 


esting via Optional Test ee 


Fast Operation, Clear Display 


The PM 6303 automatic RCL meter will rapidly 
determine the value, electric dimension and 
equivalent - circuit of passive components to a 
very high order of accuracy, and over a wide 
range. The measured value, together with the 
appropriate unit of measurement and the equiva- 
lent circuit-graphics, are easily read on a large 4- 
digit liquid crystal display. 


Rapid Connection 


Connection of_a component to be tested is 
effected easily and rapidly, using either a two- or 
four-wire connector or an optional test attach- 
ment. Less than one second after connection, 
the dominant component's measured value, its 
effective dimension and its equivalent circuit, will 
be clearly displayed. For example: when meas- 
uring acoil having a Q-factor of 1, both the series 
inductance and resistance and the equivalent 
Circuit-graphics will be displayed almost instantly. 
Apart from using the auto mode of the PM 6303, 
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it is possible to select from a maximum of nine 
differing parameters (D, Q, Rp, Rs, Z, Ls or Lp, 
Cs or Cp and Cs 2V bias), using only two push- 
buttons. 


Universal Capability 


Features like these make the PM 6303 an ideal 
instrument for a very wide range of applications; 
educational-institutes R & D laboratories, spe- 
cialized service centers, or in general-purpose 
workshops. Its automatic operation, coupled with 
a direct digital readout, also makes the PM 6303 
a most attractive proposition for use in research, 
development, and in quality-control; manufac- 
turing engineers, too, will find the PM 6303 a 
most useful aid in batch-sampling techniques. 


Connection Facilities 


* 2 sockets for measuring voltage (HI) 
Drive and Sense connection 

* 2 sockets for measuring current (LO) 
Drive and Sense connection 

* 1 socket guard connection 


PM 6303 


Parameter Selection 


° 2 push-buttons for stepping from item to item in 
the parameter menu. 

° 1 push-button to reset to RCL AUTO mode in 
which the dominant component is measured. 


Parameters 


* Dominating component R, C or L 
(autoselection) 

0 

°'D 

*Rp 

RS 

SZ 

* Cp, Lp 

*Cs, Ls 

* Cp Biased (internally generated DC voltage) 


Optional Accessories 


When making measurements of already 
mounted components, connection between the 
PM 6303 and the component to be tested can be 
difficult. The problem is easily overcome by the 
use of the 4-wire test cable PM 9541. This 
consists of a cable fitted at one end with Kelvin 
clips, the other end fitted with a Kelvin connec- 
tor which plugs into the front panel socket on the 
PM 6303. 

In addition, and especially useful for testing 
batches of individual components of all differ- 
ent physical sizes, there is the 4-wire RCL 
adapter, PM 9542. This is a box-mounted set of 
‘slide-in’ connectors having a similar cable end 
to PM 9541. 

Also available is a fixture for all types of SMDs 
(Surface Mounted Devices). It plugs into the 
PM 9542 and allows measurment on and testing 
of all shapes and sizes of SMDs. A direct readout 
of the component type and value is displayed on 
the PM 6303, together with a display of the 
equivalent-circuit symbol for the component. As 
for other components, a 4-wire technique is used 
for measurment, ensuring high accuracy even 
for low-impedance components. 

All three accessories may be seen on the 
following page. 


Specifications 


Technical Specifications 

General 

Display: Large 18mm, 4-digits LCD 
Dimension Indications: Q, kQ, MQ, pF, nF, pF, 
mF, wH, mH, H, kH 

Out of Range Indication: 4 middle digit seg- 
ments flashing 


Measuring Ranges 


Resistance: Rp, Rs, Z 0.0002...200 MQ 
Capacitance: Cp, Cs 0.0 pF...100 mF 
Inductance: Lp, Ls 0.0 LtH...32 kH 
Quality Factor: Q 0.002...500 
Dissipation Factor: D 0.002...500 
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PM 6303 


Equivalent circuits 
— 7 Equivalent circuits 


D > 500 
D< 0.002, Q> 500 


Q> 500, no display of the 
secondary parameter 


cog SE oe 
— 
ae qes 


DorQ 
Q=p—| 


parameter selection 


= 500 
=500 


RCL AUTO, Cp, Rp, D, Z 
Cs, Rs 


=500 RCLAUTO, Ls, Rs, Q, 


D,Z 


= 500 Lp, Rp 


Q = 500 
D = 0,002 


Q= 500 
D = 0,002 


4-wire test cable PM 9541 (optional) 


4-wire RCL adapter PM 9542 with SMD adapter 
PM 9542SMD (optional) 


* Alone or combined with 9542SMD 
Maximum Resolution per Range 


Resistance: 1 mQ 

Capacitance: 0.1 pF 

Inductance: 0.1 WH 

Quality/Dissipation Factor: 0.001 
Measuring Accuracy: Basic Error +0.25% 

+1 digit 

Measuring Frequency: 1 kHz +0.025% 

DUT Stress: <5 mA, <2V 

(linked to a 2 V.,. source with an internal resis- 
tance of 400Q) 

Type of Connectors: 4 mm sockets 

2 sockets for measuring voltage (HI) 

Drive and Sense connection 

2 sockets for measuring current (LO) 

Drive and Sense connection 

1 socket guard connection 

Measurement Update Rate: Approx. 2 mea- 
surements per second 

Zero Capacitance Adjustment: 

Co-trim by means of screwdriver adjustment on 
front panel. 

Maximum Adjustable Capacitance: 5 pF 


RMS 


Power Requirements 
Voltage: 110, 128, 220, 238V +10% 


SON ix 


PM 6303 is extremely versatile making it a valuable measurement tool in industry, service workshop or education. 


ewer ear 
[Performance characteristics: | 


Cable length 


by Kelvin contacts in the test pods 


0.6 kg 


Frequency: 50...100 Hz +5% 
Power Consumption: 13W 


Environmental Capabilities 


Ambient Temperatures 

Reference Value: +23°C +1°C 

Operation: +5°C + 40°C 

Storage and Transport: -40°C...+70°C 
Dimensions: 310 mm W x 140 mm H x 310 mm 
L (12.2 in W x 5.15 in H x 12.2 in L) 

Weight: 4.8 kg (10.6 Ib) 

Included: Two-terminal fixture and operating 
manual 


Model 
PM 6303/008 Automatic RCL Meter ...... $1295 


January 1989 prices 


Accessories (Also see page 127) 


PM 9541/00 Four-wire test cable........... oo 
PM 9542 RCL test adapter .................... 250 
PM 9542SMD SMD adapter for PM 9542 90 
Note: The above configurations meet North American 


power requirements. For other power options, see page 
491. 
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Digital Voltmeters 


8920A/8921A/8922A 


«aarp 


Choice of Bandwidth 


Bandwidth capabilities of the 8920-Series 
Voltmeters encompass many applications, from 
testing high-frequency oscillators, attenuator 
flatness and amplifier frequency response to 
microphone levels, phono-pickup devices, 
vibration tests and wideband noise levels to list 
only a few. Models 8920A and 8921A cover a 
bandwidth of 10 Hz to 20 MHz. The 8922A offers 
low-frequency capabilities in the 2 Hz to 11 MHz 
bandwidth and a switchable 200 kHz low pass 
filter which eliminates unwanted high-frequency 
noise from the measured signal. 


True RMS Converter 


The heart of all 8920-Series Voltmeters is 
Fluke’s monolithic thermal converter which can 
measure rms values of an ac signal. This pat- 
ented semiconductor circuit balances the 
heating power of a dc feedback signal against 
the heating power of the ac input voltage, 
producing a true rms equivalent dc output. This 
unique converter enables Fluke voltmeters to 
provide wideband, low-noise, accurate meas- 
urements at a low cost. 


Selectable dBm Reference Impedance 


Fluke’s 8920-Series Voltmeters permit an 
operator to select any one of 12 reference im- 
pedances from 50 to 1200 and to digitally 
read out dB values referenced to the selected 
level. Input impedance is constant at 10 MQ for 
all settings of the dB reference control. This mini- 
mizes circuit loading and allows the operator to 
add the appropriate termination externally. Zero 
dB corresponds to 1 mW for each of the se- 
lectable levels. 


——— Oe "Cor AC + DC Functions 

Hz to 20 MHz or 2 Hz to 11 MHz (Model 8922A) oa The input coupling capabilities of the 8920- 
80 nV to 700V © ron es a6 Series Voltmeters help solve difficult measure- 
es =FE9 7 aa ment problems. Without these features, when- 
ever an operator is required to measure a signal 
which (1) is not symmetrical, (2) has unequal 
excursions above and below zero, or (3) has adc 
component, itis necessary to go through a series 
of computations to determine the actual rms 
voltage value. First, the signal has to be meas- 
ured with a dc voltmeter (providing its ac rejec- 
tion is sufficient) and then with an ac voltmeter. 
Finally, the sum of the squares of the two 
readings must be calculated and the square-root 
extracted from the result. Failure to consider the 
dc component by using only an ac-coupled meter 
can result in substantial error. 


Relative dB Measurements 


The relative reference feature of the 8920- 
Series Voltmeters allows direct readings of gain 
or attenuation. Depressing the REL switch sets 
the existing dB reading to zero, establishing the 
input voltage level as the relative dB reference. 
Subsequent readings of higher voltages will be 
displayed as +dB, lower voltages as -aB. 
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Digital Voltmeters 


8920A/8921A/8922.A 


Autoranging 


Fluke’s autoranging feature allows you to carry 
out your testing without having to change ranges 
manually. A range can be placed on HOLD or 
manually stepped up to a higher range. On 
HOLD, the meter will remain in a given range 
regardless of changes in input levels. On STEP 
UP, the meter will increase ranges step-by-step 
until the switch is released. 


Peaking/ Dipping Meter 


In addition to an accurate digital display, all 
Fluke Voltmeters in the 8920-Series feature an 
analog meter for peak and null voltage adjust- 
ments. The meter indicates 0 to 100 percent full 
scale in each range. 


Linear Analog Output 


Models 8920A and 8922A are equipped with a 
rear panel output for driving X-Y or strip chart 
recorders, delivering voltages proportional to the 
display count. A 2-volt level equals 2000 counts, 
a 1-volt level equals 1000 counts, etc. This 
feature is not available on Model 8921A. 


Accuracy 


Fluke Digital Voltmeters avoid the possibilities 
for error so common in analog meters. The 
digital displays eliminate the likelihood of mis- 
reading the meter due to viewing angle problems 
of parallax common with analog meters. Also, 
the accuracy of 8920-Series Voltmeters is speci- 
filed as a percent of reading rather than as 
percent of full scale. 

Percent of reading accuracy does not degrade 
for measurements at the low end of a scale. 
Front panel switching offers a choice of readings 
in GB or volts. 


Specifications 


Technical Specifications 


The accuracy specifications below apply from 
9% to 100% of full scale and from 18°C to 28°C 
for 90 days. For six-month specifications multi- 
ply figures by 1.5. 

AC Accuracy: + % of voltage reading or +dB 
(8920A/8921A) 


96 


200 kHz 1 MHz 


Range ouz 40 Hz 20Hz 5S0Hz 10 kHz 
1% or 0.5% or 
0.15 dB 0.1 dB 
5% or 
0.5 dB 
2% or 1% or 
0.245 dB}  0.15dB 


AC Accuracy: + % of voltage reading or +dB (8922A) 


Range 2Hz 


10Hz 20Hz 50Hz 


FILTER IN 


10kHz 


1MHz 2MHz~ 11MHz 


FILTER OUT 


200kHz 


700V 
200V 


20V 
2V 
200 mV 


Not Specified 


4% or 0.4 dB 


*Valid when AC + DC DAMPING is selected and input has no de components. 
“Below 2 mV add number of digits (N) to+5% voltage readings, where N = 5 + mV input. Or, for dB readings, add 


N to +0.5 dB, where N = 0.5 = (mV input)? 


AC+DC Accuracy: Add to AC accuracy specifi- 
cations (above) +10 digits or +0.5 dB above 2 
mV, or £100 digits or +5.0 dB below 2 mV. For dc 
only, add above digits to 50 Hz to 10 kHz speci- 
fications 
Functions: True RMS measurements only. AC 
or AC + DC (8920A and 8921A); AC or AC + DC 
with damping (8922A) 
Maximum Input: 700V rms or 1000V peak, not 
to exceed a volt-hertz product of 1 x 108 on any 
range 
Maximum Common Mode Voltage 

8920A and 8922A: 400 mV rms or 600 mV 

peak 

8921A: 500V rms or 700V peak 
AC Common Mode Rejection: >60 dB at 50 
and 60 Hz with 100 unbalance 
DC Common Mode Rejection: >100 dB, 100Q 
unbalance 
Crest Factor: 7 at full scale, increasing down 
scale by 7 times the voltage range divided by the 
voltage input. Degrades below 10 Hz, annunci- 
ated when capability exceeded (8922A only) 
Input Impedance: 10 MQ shunted by <30 pF 


Voltage Ranges: 2 mV, 20 mV, 200 mV, 2V, 
20V, 200V, 700V 

Ranging: Autoranging with HOLD to defeat auto 
ranging and STEP UP for manual ranging. 


2 MHz 10 MHz 20 MHz 


Not Specified 


3% or 0.35 dB 


Ranges up at 2000 counts and ranges down at 
180 counts 

Decibel Ranges: In the autorange mode, the 
instrument appears as though it has a single 
range spanning 131 dB 

dBm Reference: Twelve user-selectable im- 
pedances are provided to reference a 0 dBm, 1 
mW level (50Q, 75Q, 93Q, 110Q, 1240, 135Q, 
150, 3002, 6002, 9002, 10002, and 1200Q) 
(dBV = 10002) 

Relative dB Reference: A voltage input present 
when this button is pushed is held as “O dB” 
reference point. Subsequent readings indicate 
+ deviations from this point 

Voltage Resolution: 0.05%of ranges (3'/2 digits) 
Decibel Resolution: 0.01 dB (4 digits) 
Typical-3 dB Points: 40 MHz on 20 mV thru 20V 
ranges and 4 MHz on 2 mV range (8920A/ 
8921A); 22 MHz on 2 mV to 20V ranges (8922A) 
Low Pass Filter: Approximately 200 kHz -3 dB 
point, on 8922A only 

Reading Rate: 2.5/s or 1/s with ac + dc with 
damping (8922A) 

Autorange Rate: <950 ms or <3.5s with ac + de 
with damping (8922A) 

Response Time: (To rated accuracy) <1.6s or 
<7s with ac + dc with damping (8922A) 
Readout: Panel-selectable for volts or dB, auto- 
matic decimal point location: analog peaking/ 
dipping meter 

LED Annunciators: Indicate “mV,” “V,” “dB,” 
“REL REF,” and “2 MHz MAX” for 2 mV range 
(8920A and 8921A) and “UNCAL” when crest 
factor limitation exceeded (8922A) 
Overrange: Flashes maximum reading for that 
range 

Underrange: Flashes decimal 

Linear Analog Output: (8920A and 8922A only) 
Linear output of 2000 mV dc for a 2000-count 
readout; +1.0% relative to display; essentially 
0Q output into a =10 kQ load; non-isolated, with 
output common same as input common 


1989 Fluke and Philips Catalog 


Digital Voltmeters 


8920A/8921A/8922A 


Option Specifications 


Counter Output Option (-03) 


Drives frequency counters. Converts input 
signal into a 100 mV peak square wave. Greater 
dynamic range extends the sensitivity of count- 
ers to 180 pV at the low end and 700V at the high 
end. Impedance is 50Q. Used with the 8921A, 
counter can measure signals elevated to 500V 
rms. 


Logarithmic Analog Output Option (-04) 

For 8920A and 8922A only. Provides an ana- 
log output voltage proportioned to the logarithm 
of the input voltage. Plots logarithmically-scaled 
graphs, dB variations. Zero volts and zero dB on 
the output correspond with 200 uV on input. A 
13.1V output corresponds to 700V or 131 dB on 
the input. Therefore, 2V on the output equals 20 


_ dB, 6V equals 60 GB, etc., making it easy to relate 


voltage to dB. The option provides a low-cost 
way of using an X-Y recorder to plot graphs as 
one continuous curve over any part of the 131 dB 
range. 


PTI Interface Option (-521) 


To use the 8920-Series DVM’s with Fluke’s 
own addressable Portable Test Instrument (PT1) 
byte-serial data bus. Output to Fluke printers, 
typically. Supplied with 2-foot ribbon cable Y7203. 


1120A Interface Option (-522) 


A “personality card” that fits in the Fluke 1120A 
GPIB/IEEE-488* Translator. 


IEEE-488 Interface Option (-529) 


The 8920-Series Voltmeters can be made 
compatible with IEEE Std 488-1978 by using 
Option -529 in combination with the Fluke Model 
1120A Translator. A single 1120A will interface 
three Fluke instruments to the bus. Option -529 
is electrically equivalent to Option -521 plus 
Option -522. Supports subsets SH1, AH1, T3, 
HES 


*The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 


General Specifications 


Temperature: -40°C to +75°C, non-operating 
Relative Humidity: <80% 

Shock: MIL-T-28800 all classes 

Vibration: MIL-T-28800, classes 2, 3 & 4 
MTBF: >10,000 hours 

Power: 100V, 120V, 220V ac +10% or 240V ac 
+4%, -10%, selected by internal switches, 50 to 
400 Hz, 10W max 

Size: 32.6 cm L x 20.3 cm W x 10.5 cm H (12.9 
inL x 8.0 in W x 4.3 in H) 

Weight: 2.47 kg (5.44 Ib) 

Included: Manual, power cord, serialized and 
dated calibration certificate 


Ordering Information 


Models January 1989 prices 
8920A DVM, BNC Input, 

OBZ =2 OsINIZ: cen cect ceeeetee ete teens nea $1995 
8921A DVM, Banana Jack Input, 

TOEIZ=2 OF METZ ee eee sae See 1995 
8922A DVM, BNC Input, 

CAA ZEST Zien ae tee ee ie Re 2095 
Options (for above Models) 
Od). GOUMer OULDUtrerecete: tical eaeratccohnes 250 
-04* Logarithmic Output (not for 8921A) 220 
HA Aa TM MteitaCets.tesescssecoeueeseoteeote 205 
-521K PTI Interface field-installable ....... 220 
-522K 1120A Interface field-installable .. 135 
-529** IEEE-488 Interface .................00 300 


*Not compatible with -521, -521K, -529 

“The -529 Option can be ordered and installed at time 
of manufacture only. For existing instruments which 
do not have -529 Option installed, an IEEE Interface 
can be added by ordering -521K and -522K (1120A 
required). 


Accessories (Also see page 127) 


1120A IEEE-488 Translator ........0...00.. $590 
Y7203 2 ft PTI Ribbon Cable ................. 55 
Y7204 5 ft PTI Ribbon Cable ................. 70 
Y¥2014 51/4" Rack Adapter, Single .......... 95 
Y¥2015 5'/4" Rack Adapter, Dual............. oh) 
¥2020)PaneliMountaKites::.).-a.tese once: 95 
Y2024 3-Module Power Cord................. 21 
A90 6-Range Current Shunt .................. 700 
80J-10 10 Amp Current Shunt ............... 35 
Y9100 BNC 50 Attenuator (6 dB) ........ Gis) 
Y9101 BNC 50Q Attenuator (14 dB) ...... 55 
Y9102 BNC 50Q Attenuator (20 dB) ...... Bp) 
Y9103 50 Ohm Feedthrough 

R= inaliakel Olgas ceranestnatucae eras ce eee 35 
VOTOZABNG Gi eee sere al ion ee ctiis 15 
Y9109 Banana to BNC Adapter ............. 20 
Y9111 3-foot BNC to BNC Cable ........... 20 
Y9112 6-foot BNC to BNC Cable ........... 20 


Service & Support 


Warranty 

One-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 


Extended Warranty 

SC1-8920A Repair (w/ calibration) ........ 180 
SC1-8920A Repair (cal w/ in or out data) 215 
SC1-8920A Repair (cal w/ in and out data) 250 


SC2-8920A Cal (4/yr recommended) .... 252 
SC2-8920A Cal (4/yr w/ in or out data).. 392 
SC2-8920A Cal (4/yr w/ in and out data) 532 
SC1-8921A Repair (w/ calibration) ........ 180 
SC1-8921A Repair (cal w/ in or out data) 215 


SC1-8921A Repair (cal w/ in and out data) 250 


SC2-8921A Cal (4/yr recommended) .... 252 
SC2-8921A Cal (4/yr w/ in or out data).. 392 
SC2-8921A Cal (4/yr w/in and out data) 532 
SC1-8922A Repair (w/ calibration) ........ 193 
SC1-8922A Repair (cal w/ in or out data) 228 


SC1-8922A Repair (cal w/ in and out data) 263 
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SC2-8922A Cal (4/yr recommended) .... 252 
SC2-8922A Cal (4/yr w/ in or out data).. 392 
SC2-9822A Cal (4/yr w/ in and out data) 532 
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AC Millivoltmeter 


PM 2554 


pM 2554 “AG milliveltmeter e@hz-Je Wins 


DC Been oA 


The PM 2554 combines good accuracy with an 
extremely wide bandwidth (12 MHz) and voltage 
range (100 uV-300V). It is therefore ideal for all 
measurements from audio frequencies to HF 


PHILIPS 


gow & 
FAST 


| 
| 
} 


PM 2554 


and beyond. All ranges are protected from over- 
loads of up to 300 VRMS (400 V,,.). Power Line 


voltage variations of +10% give no more than 
0.1% change in accuracy. 


Accuracy 


oe 
Alisa | 


40Hz 100Hz 


10kHz 100kHz 


400kHz 1MHz 2MHz 10MHz 


6MHz 


Specifications 


Measuring Ranges: 0-300 V,,,, in 12 ranges 
from 0-1 mV to 0-300V. dB scale ranging from 
-80 dB to +52 dB (0 dB - 1 mV into 6002) 
Frequency Range: 2 Hz-12 MHz 

Input: Floating 

Input Impedance: 1 MQ//33 pF 

Max. Voltage Low-Ground: 1 GQ/1.4 nF 

For reduction of capacitive loading, the PM 2554 
can be used with the PM 8926 oscilloscope 
probe, input impedance 10 MQ//11 pF 
Common Mode Rejection: 140 dB at 1 kHz in 
1 mV range; 120 dB at 100 kHz in 1 mV range 
Accuracy: 1% fsd. + 1% of reading 

Additional error for frequencies outside flat part 
of bandwidth - see graph 

Stability: A line voltage variation of +10% will 
give an additional error of 0.1% max. 
Long-Term Stability: +0.1% over 90 days 
Noise At Short-Circuited Input: <30 uV 
Influence of noise on measuring accuracy less 
than 0.5% at 10% of full scale deflection 
Overload: Protected against overloads up to 
300 V,,,, or 400 V,, 


Recorder Output 

DC Voltage: 1V at full scale 

Output Impedance: 1 kQ 
Accuracy: As specified for voltmeter 


AC Output 

Output Impedance: 6002 in series with 47 pF 
Output Voltage: 50 mV; Short-circuit proof 
Line Voltages: 90V...132V or180V...265V; 50/ 
60 Hz 


Temperature Range 

Reference Temp.: 23°C +5°C 

Operating Temperature: 0°C...45°C 
Temperature Coefficient: 0.1%/°C 

Size: 236 mm W x 145 mm H x 298 mm L 

(9.3 in. W x 5.7 in. H x 11.7 in. L) 

Weight: 3.5 kg (7.7 Ib) 

Included: Line cable, measuring cable, instruc- 
tion manual 


Ordering Information 


Models January 1989 prices 
PM 2554/013 Millivoltmeter.................. $1460 


Accessories (Also see page 127) 
PM 9072 Measuring Cable Banana- 


BNG iil 85Q) esi oes tec he ee 28 
PM 8924/00 Passive Probe 1:1 ............ 60 
PM 8926 Passive Probe 10:1 ............... 70 
PM 9051 Adapter BNC-Banana............ ) 


Note: The above configurations meet North American 
power requirements. For other power options, see page 
491. 
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Bench/System Multimeters 


8502A Limited Availability 


IEEE-488 


Ordering Information 


Model January 1989 prices 
8502A Digital Multimeter ........0.0000000000... $5650 


Options (for (8502A) 


-01 Average Responding AC Converter 650 
-02'Ohms ‘Converter iw ones nese ce 


=O4 ‘CaliMemonyrartva8cisss5 1450s doses. cue 
-05 IEEE-488 Interface .....................000- 
-06 RS-232-C Interface 0.0.0.0... eee 
-07A True Parallel Interface (for 


DEC. PDP, DRIIC, DRV11) .....0%.. 550 
-O9A RMS AC Converter ............0ccceeeeeee 735 
(NSN 6625-01-126-3154) 8502A -16 Switchable Front/Rear Inputs........... 550 


* All options except -16 are customer installable 


| 8502A Digital Multimeter 


ae 


Note: In most applications, the 8505A or 8506A DMMs should be substituted. 


* The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 


a ee eer ee ee a a 
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Bench/System Multimeters 


Limited Availability 


Digital Multimeter 8125A & 8425A 


(NSN 6625-00-482-1496) 8125A 


Model 8125A is a compact, militarized 5-1/2 
digit digital multimeter designed to meet MIL-T- 
28800B, Type II, Class 2, Style A requirements 
for rugged field applications. Prices on request. 

Model 8425A is a ruggedized 5-1/2 digit rack 
mounted digital multimeter, designed for system 
applications, that meets the requirements of 
MIL-T-28800B, Type II Class 4, Style B. 

The functions, ranges, and performance of the 
8425A are identical to those of the discontinued 
8400A. Prices on request. 


Digital Voltmeters 


887AB 


(NSN 6625-00-451-9287) 


Fluke Differential Voltmeters, at one time, were 
the most accurate kind of voltmeters available. 
They are still exceptionally accurate but their 
principal remaining advantage is their extremely 
high input impedance for dc "at null,” a setting 
where input voltage is most accurately meas- 
ured. When measuring voltage from relatively 
high impedance sources, the input impedance of 
any voltmeter acts as a load and has a very 
significant effect on the accuracy of the meas- 
urement. Differential voltmeters reduce the 
measurement error in Such cases. 

Because analog meters are used on the front 
panel of differential voltmeters to indicate a null 
condition, they also provide a good visual moni- 
tor of small voltage changes and trends. 


Differential Voltmeter Selection Guide 


DC AC Infinite 

Resolution | Sensing | Impedance | 
893A Average To 1100V 
895A N/A To 1100V 
887AB Average To 11V 
931B-01 True RMS /A 
893A Differential Voltmeter.................... $5250 
895A Differential Voltmeter................... 6295 
887AB Differential Voltmeter ................. 7350 
931B-01 Differential Voltmeter .............. 5590 


A-90 Current Shunt 


The model A-90 Current Shunt may be used for 
both ac and dc current measurements over six 
current ranges from 0.1 mA range to 10A range. 
A voltage of 100 mV, measurable with virtually 
any voltmeter, is developed at full scale on each 
range. Basic accuracy is +0.15% for dc, +0.3% 
for ac. 


A-90 Current-Shunt =<. o....cccesueee eee 


80E-10 High Voltage Divider 


The 80E-10 is a voltage divider designed for 
use with voltmeters in measuring up to 10,000V 
dc. Divider outputs at 10V and 1V are propor- 
tional to 10 kV dc input and are accurate to 
+0.01%. High measurement stability and accu- 
racy are assured through the use of Fluke 
manufactured precision wire-wound resistors 
mounted on glass-epoxy printed circuit boards. 


80E-10 High Voltage Divider ................. 11325 


A See te SA AU ae ae PE Lg eee SI Oo ee Se RT IN Ve Ss Na iS PON Hmm EER Sa OPES ES AES 8 eB 
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Handheld Multimeters 


Handheld Multimeters Selection Guide 


| ___|Basic Features Special Features DC Volts** AC Volts AC/DC Amps| Ohms,etc. | | 


Capacitance 5.00 nF to 5.00 uF 
Conductance (Low) > 20 MQ 


Max Display Counts* 
jAuonrore 

Analog Bar Graph 

Frequency Measurement 

dB, dBm Readout 

Offset/Relative Ref 

Continuity & Beeper 

Peak-Hold, AC/DC 

Water/Chemical Resistant 

Milliamp Seconds (mAs) 

Duty Cycle 0.0 to 99.9% 

Basic Accuracy, % 

Max Resolution, uV 

Max AC Voltage, w/o 

Probe (RMS) 

Basic Accuracy, % 

Max Resoltuion, .V 

Frequency Range, Hz 

Max Resolution, pA 

Max Amps, w/o Probe 

Max Resolution, mQ 

Max Resistance, MQ 


Touch-Hold 
Sealed Case 
Min/Max Hold 
True-RMS 
Diode test 


Fluke 73 
Fluke 75 
Fluke 77 
Fluke 21 
Fluke 23 
Fluke 25 
Fluke 27 
Fluke 83 
Fluke 85 
Fluke 87 
8025B 
8024B 
8026B 
8020B 
8021B 
8060A 
8062A 
PM 2518 
PM 2618 
PM 2718 


¢ Standard (1) Or manual ranging (4) For PM 2618/323 

— Not applicable , (2) Use Peak-Hold Mode (5) Analog Pointer 

* All displays LCD (3) AC Coupled (6) Splash and dust proof 
** Max DC Voltage w/o Probe 1000V (7) MINMAX Average 


For Bench/System Multimeters see page 59. 
For Multimeter Accessories see page 127. 


Note: All products with a PM prefix are designed and 
manufactured by Philips. All other products are designed 
and manufactured by John Fluke Mfg. Co., Inc. 
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10A 
FUSED 


LISTED 


Fluke 73 


3 Mult me 


31 segment analog bar graph 
0.7% basic de accuracy 

Single rotary switch control 
Autoranging selection 

2000 hour battery life 

“Sleep Mode” extends battery life 
One current range: 10A 


3 year warranty, 1-year calibration cycle 
Inputs overload protected and10A fused 


3-1/2 digit, 3200 count display 


0] 


>+ )))) 


300 mA 


LISTED 


Fluke 75 


——————————— 


Fluke 75 Multimete 
3-1/2 digit, 3200 count display 
31 segment analog bar graph 
0.5% basic de accuracy 

Single rotary switch control 


far 
GiGi 


Autoranging & manual selection 
2000 hour battery life 
“Sleep Mode” extends battery life 


3 current ranges: 10A, 320 mA & 32 mA 
3 year warranty, 1-year calibration cycle 
Inputs overload protected and 10A fused 


Continuity beeper 


91 


+ 1))) 


LISTED 


OL . Fluke 77 
1244 


’ a \V ltima ® 
‘7 Multimete: 


3-1/2 digit, 3200 count display 


31 segment analog bar graph 
0.3% basic de accuracy 

Single rotary switch control 
Autoranging and manual selection 
2000 hour battery life 

“Sleep Mode” extends battery life 


3 current ranges: 10A, 320 mA & 32 mA 
3 year warranty, 1-year calibration cycle 
Inputs overload protected and 10A fused 


Touch Hold® to capture readings 
Multipurpose protective holster 
Continuity beeper 


a i 
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Handheld Multimeters 


13), CCR 


These digital multimeters with analog bar graph 
display utilize the latest advances in microcircuit 
technology without compromising quality or 
capability. The result is a series of meters with 
features never before found, not even on expen- 
sive instruments. 


Digital/Analog 


The Model 73, 75, and 77 provide a 3200 count 
digital display that gives extended resolution and 
a 31 segment bar graph that reacts 10 times 
faster than the numerical display, allowing you to 
make peaking and dipping adjustments easier 
than with digital-only DMMs. 


Autoranging 


With autoranging, you choose the function you 
want and the meter automatically selects the 
range with the greatest accuracy and resolution. 
Symbols on the liquid crystal display remind you 
what is being measured and the range of meas- 
urement. 


Range Hold (75, 77) 


Since repetitive go-no-go tests and peaking/ 
dipping adjustments are more easily done using 
one range, the manual range function will prove 
a real boon to users making these tests fre- 
quently. Touching the pushbutton once prevents 
tne meter from changing ranges. Pushing the 
button again changes the range, and holding the 
button down for a couple of seconds restores the 
“Autorange” function. 


Audible Tones (75, 77) 


Acontinuous audible tone provides a fast check 
for continuity of current paths having 150 ohms 
or less. A brief tone indicates a voltage drop of 
about 0.6 volts, the normal forward bias for 
semiconductor devices passing about 500 
microamps. 


Touch Hold® (77) 


Touch Hold® captures a reading and displays it 
from memory even after the probe has been 
removed from the circuit. As soon as the reading 
stabilizes, the meter makes a distinctive audible 
chirp and automatically holds the reading. Touch 
Hold® reduces the chance of circuit damage 
when a probe slips and contacts two points at 
once because you can concentrate on touching 
the right test point and nothing else. Touch 
Hold® reduces the risk of electrical shock and 
also gives the user time to log the reading if 
needed or refer back to the reading before the 
next measurement. 


Multipurpose Holster (77) 


Our multipurpose holster is made of a tough 
resilient plastic that snaps over the instrument, 
protecting it from even the most severe shock. 
Both test leads may be snapped into the holster 
in a position so only one hand is needed to hold 
both the meter and probe tip in contact with the 
test point. You can also hang the meter on your 


104 


belt or for easy viewing while probing, tilt it back 
on its bail for bench use. 


Specifications 


Technical Specifications 


Accuracy specifications apply for 1 year after 
purchase or recalibration when operated in a 
temperature of 18°C to 28°C and a relative 
humidity of up to 90% (80% for 32Q resistance 
range) unless otherwise noted. 


DC Voltage 


Accuracy: 
+(%of Rdg + Digits) 


77 


Range Resolution 


0.7%+1 | 0.5%+1}0.3%+1 


0.4% 44 


Input Resistance: 10 MQ 

Normal Mode Noise Rejection: =60 dB at 50 
Hz and 60 Hz 

Common Mode Noise Rejection: = 120 dB for 
dc, 50 Hz, and 60 Hz 

Overload Protection: 500V dc or rms ac for 
320 mV range and 1000V dc or 750V rms ac for 
other ranges 

Response Time: <1 second to rated accuracy 


1000V 


AC cotta (Average-Sensing, RMS- 
Indicating) 


Accuracy: 
me Rdg + Digits) 
—B 


| 3% +2" | 
*45 Hz to 500 Hz 


*“*45 Hz to 1 kHz 


Typical frequency response is -0.5 dB at 1 0kHzon the 
32V and 320V ranges and+3 dB at 5 kHz on the 3.2V 
and 750V range. 


Resolution 


10 mV 
100 mV 


Range 


Een 2v 
32V 

320V 
750V 1V 


Input Impedance: 10 MQ and <50 pF on all 
ranges 

Common Mode Noise Rejection: >60 dB dc to 
60 Hz, 1 kQ unbalance 

Overload Protection: 1000V dc, 750V rms ac 
Response Time: <2 seconds to rated accuracy 


DC Current 


Accuracy: 
Range Resolution Cee on + Digits) 
77 


a 1.5%+2 
2%+2 | 2%+2 
1.5%+2]1.5%+2 


Voltage Burden: 0.2V on 32 mA range, 2.0V 


max. on 320 mA range, 0.5V on 10A range 
Input Protection: 630 mA/250V fuse in series 
with 0.36Q fusible resistor for 300 mA input; 15A/ 
600V fuse on 10A input 

Response Time: <1 second to rated accuracy 


AC Current (Average-Sensing, RMS- 
Indicating) 


Accuracy: 
Range Resolution +(%of Rdg + Digits) 
77 


32 mA 
320 mA 
10A 


3%+2* | 3%+2* 


3% +2" 


*45 Hz to 1 kHz 


Voltage Burden: 0.2V on 32 mA range, 2.0V on 
320 mA range, 0.5V on 10A range 

Input Protection: 0.63A/250V fuse in series 
with 0.36Q fusible resistor for 300 mA input; 15A/ 
600V fuse on 10A input 

Response Time: <2 seconds to rated accuracy 


Resistance 


Accuracy: 
Range Resolution +(%of Rdg + Digits) 
75 


0.5%+2 


‘Grice 0.7%+1 


1002 


Open Circuit Voltage: <3V Full Scale Voltage: 


<440 mV on all ranges except <1.4V on 32 MQ — 


range 
Input Protection: 500V dc or rms ac 
Response Time: <10s up to 32 MQ to rated 
accuracy 


Continuity 


Threshold: Approximately 150 ohms 

Audible Tone: Continuous tone for continuity. 
Fluke 75 and 77 only. 

Display: Less than .100 indicates continuity, OL 
(overload) indicates open-circuit, approximately 
20,000 ohms or higher. 

Response Time: Approximately 100 ms 


Diode Test 


Test Current: Approximately 500 uA for a nor- 
mal forward biased diode 


Audible Tone: Brief tone for normal forward | 
biased diode or semiconductor junction. Fluke | 


75 and 77 only. 
Display: An indication of approximately .600V 


for a normal forward biased silicon diode or — 
semiconductor function and OL (overload) fora — 
normal reverse biased diode or semiconductor _ 


junction 
Response Time: Approximately 100 ms 
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(Sig SR Sony 


Anaiog Display 
Measurement Rate: 23 measurements per sec- 
ond 


Touch-Hold® 


Fluke 77 only. Pushbutton activated mode. Auto- 
matically holds stable reading of voltage, resis- 
tance, or current indefinately even if test probe is 
removed. Reading updated by touching probe to 
other test points. 


General Specifications 


Max Common Mode Voltage: 1000V dc or 
peak ac 

Temperature: 0°C to 50°C operating; -40°C to 
60° C non-operating 

Temperature Coefficient: 0.1 x specified accu- 


~ racy per °C from 18°C to 0°C or 28°C to 50°C 


Relative Humidity: <70% to 50°C, <90% to 35°C 
except <80% using 32 MQ range 

Safety: Protecton Class II per IEC 348, UL 1244 
listed and VDE 0411 licensed 

Power: Single 9V battery, NEDA 1604 9V 
Battery Life: More than 2000 hours (alkaline) or 
1600 hours (carbon-zinc). “Sleep Mode” extends 
battery life when you forget to turn power off (15 
min in diode test) 

Size: 166 mm L x 75 mm W x 28 mm H(6.55 in 
x 2.95 in x 1.12 in) 

Weight: 0.28 kg (0.63 Ib) 

Included: TL70 Test Leads, manual, plus bat- 
tery and spare fuse (installed). Also C70 Holster 
included with Fluke 77 


Ordering Information 


Models January 1989 prices 


Fluke 73 DMM w/3-year warranty ............ $79 
Fluke 75 DMM w/beeper, 

WS VEEET? WIETIIGINNY cooncsencsnsnodaponocennonccocene 119 
Fluke 77 DMM w/Touch-Hold, 

w/beeper, w/3-year warranty ................ 159 
*Includes C70 Multipurpose Holster 
ACCeSssories (Also see page 127) 
TL20slesthteadiSet. face. Sekine 2 35 
TL70 Replacement Test Leads................. 8 
Y8134 Deluxe Test Lead Kit ............00000... 22 
Y8140 Test Lead Set .)......:ssc8.ececisseens 20 
C50 Soft Carrying Case .........eceeeeeeeee 18 
C70 Multipurpose Holster ............0.00000 14 
C100 Universal Carrying Case ................ 30 
SSRE AR Probe ack. | mw ncavghees aaceiees 55 
SSRFuR Eup rObe eee: cey....... Meee nears 85 
80TK Thermocouple Probe..................006+ 65 
80T-150U Temperature Probe................. 120 
80K-6 High Voltage Probe... 49 
80K-40 High Voltage Probe ................0004. 85 
Y8100 DC/AC Current Probe .............0..... 259 
YSIO1? AC Current Probe vases cee 69 
80i-400* AC Current Probe ................0000. 69 
80i-410* DC/AC Current Probe................ 129 
80i-600* AC Current Probe .................0.0. 119 
80i-1010 DC/AC Current Probe ............... 229 


LCA-10 Line Current Test Adapter .......... 13 
*Not applicable to Fluke 73 


Service & Support 


Warranty 


Three-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 


Available through Distributors (See page 500) 
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LISTED 


Fluke 21 


Fluke 21 & 23 a 


Touch-Hold® (Fluke 23) 
2000 hour battery life on on QV batt 


Safety Designed 


_ Allinputs on the Fluke 21 and 23 are protected 
from high energy overloads, including the Fluke 23's 
fused 10 amp range. Resistance, continuity and 
mV functions are overload protected to 500V dc 
or acrms, voltage functions to 1000V dc and 750V 
ac rms. Recessed input jacks accept Fluke safety 
designed test leads or standard banana plugs. 
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LISTED 


Fluke 23 


Cee enraey sl oadeled lh 


3200 Count Digital Display 


Offers better accuracy and resolution than a 
conventional 3 1/2 digit (1999 count) DMM. High 
contrast liquid crystal display, with wide viewing 
angle, updates two times per second. 


31-Segment Analog Bar Graph 


Makes dynamic measurements such as peak- 
ing, nulling, zero adjustments and capacitor 
checking. Updates ten times faster than digital 
readout. 


Fast Autoranging and Automatic 
Polarity 


Simplifies and speeds up the use of the meter 
by instantly selecting the proper range. Optional 
manual ranging included. Reverse polarity is 
indicated by a “-” sign next to the reading. 


Touch-Holda (Fluke 23) 


Allows automatic measurements while watch- 
ing probes and circuit. The meter captures the 
measurement, beeps, and locks it in the display 
until you’re ready to view it. Automatically up- 
dates with each new stable measurement value. 


Audible Continuity/Diode Test 


Wiring, diode and transistor checks can be 
done quickly without looking at the display. A 
continuous tone signals continuity, a beep sig- 
nals a forward biased diode or transistor. 


Standard Equipment 


Every meter is packaged with a pair of safety 
designed Fluke TL70 right angle test leads, two 
insulated alligator clips, 9V battery installed, 
spare fuse and operator's manual. Fluke 23 
comes with C70 protective holster that includes 
tilt bail, belt hook and lead storage. C70 is 
available as an accessory for Fluke 21. 


Specifications 


Technical Specifications 


Accuracy specifications apply for 1 year after 
purchase or recalibration when operated in a 
temperature of 18°C to 28°C and a relative 
humidity of up to 90% (80% for 32 MQ resistance 
range) unless otherwise noted. 


DC Voltage 


Accuracy: +(% of 
Rdg + Digits) 


Range Resolution 


0.5% + 1 0.3% +1 


0.6% +1 


Input Resistance: 10MQ 

Normal Mode Noise Rejection: >60 dB at 50 
Hz and 60 Hz 

Common Mode Noise Rejection: >120 dB for 
dc 50 Hz and 60 Hz 


0.4%+1 | | 


Overload Protection: 500V dc or rms ac for i 
320 mV range and 1000V de or 750V rms ac for | 


other ranges 
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Response Time:<1 second to rated accuracy 


AC Voltage (Average-Sensing, RMS- 
Indicating) 


Accuracy: +(% of 
Range Resolution Rdg + Digits) 


32V 10 mV 
100 mV 2% + 2** 2% + 2™* 
1V 


320V 
y50V 
*45Hzto500Hz ~**45 Hz to 1 kHz 
Typical frequency response is -0.5dB at 10 kHz on the 
32V and 320V ranges and+3dB at 5 kHz on the 3.2V and 
750V range. 


Input Impedance: 10 MQ and <50 pF on all 
ranges 

Common Mode Noise Rejection: >60 dB dc to 
60 Hz, 1kQ unbalance 

Overload Protection: 1000V dc, 750V rms ac 
Response Time: <2 seconds to rated accuracy 


DC Current 


Accuracy: +(% of 
Resolution Rdg + Digits) 


0.01 mA 1.5%+2 1.5% +2 
0.1 mA 2% +2 2% +2 
OAD SS | ~ toma. |. — | 15% +2 


Voltage Burden: 0.2V on 32 mA range, 2.0V 
max. on 320 mA range, 0.5V on 10A range 
Input Protection: Fluke 21, 630 mA/250V fuse 
‘in series with 3A/600V fuse in 300 mA input: 
Fluke 23, 630 mA/250V fuse in series 0.362 
fusible resistor for mA input; 15A/600V fuse for 
10A input 

Response Time: <1 second to rated accuracy 


AC Current (Average-Sensing, RMS- 
Indicating) 


Accuracy: +(% of 
Resolution Rdg + Digits) 


3% + 2* 3% + 2" 


1.5% + 2” 


*45 Hz to 1 kHz 


Voltage Burden: 0.2V on 32 mA range, 2.0V 
max on 320 mA range, 0.5V on 10A range 
Input Protection: Fluke 21, 630 mA/250V fuse 
in series with 3A/600V fuse in 300 mA input; 
Fluke 23, 630 mA/250V fuse in series 0.36Q 
fusible resistor for mA input; 15A/600V fuse for 
10A input 

Response Time: <2 seconds to rated accuracy 


Resistance 


Accuracy: +(% of 
Rdg + Digits) 


Range Resolution 


ieee 


1Q 
10Q 
100Q 
1kQ 


Open Circuit Voltage: <3V 

Full Scale Voltage: <440 mV on all ranges 
except <1.4V on 32 MQ range 

Input Protection: 500V dc or rms ac 
Response Time: <1s up to 320 kQ, <2s up to 3.2 
MQ, <10s up to 32 MQ to rated accuracy 


0.7% +1 0.5% + 1 


Continuity 


Threshold: Approximately 150 ohms 

Audible Tone: Continuous tone for continuity 
Display: Less than .100 indicates continuity, OL 
(overload) indicates open-circuit, approximately 
20,000 ohms or higher 

Response Time: Approximately 100 ms 


Diode Test 


Test Current: Approximately 500 1A for a nor- 
mal forward biased diode 

Audible Tone: Brief tone for normal forward 
biased diode or semiconductor junction 
Display: An indication of approximately .600 V 
for a normal forward biased silicon diode or 
semiconductor function and OL (overload) for a 
normal reverse biased diode or semiconductor 
junction 

Response Time: Approximately 100ms 


Analog Display 
Measurement Rate: 23 measurements per 
second 


Touch-Hold® 


Fluke 23 only. Pushbutton activated mode. 
Automatically holds stable reading of voltage, 
resistance, or current indefinately even if test 
probe is removed. Reading updated by touching 
probe to other test points. 


General Specifications 


Max Common Mode Voltage: 1000V dc or 
peak ac 

Temperature: 0°C to 50°C operating; -40°C to 
60°C non-operating 

Temperature Coefficient: 0.1 x specified accu- 
racy per °C from 18°C to 0°C or 28°C to 50°C 
Relative Humidity: <70% to 50°C, <90% to 
35°C except <80% using 32 MQ range 


Safety: Protection Class Il per IEC 348, UL 
1244 listed 

Power: Single 9V battery, NEDA 1604 9V 
Battery Life: More than 2000 hours (alkaline) or 
1600 hours (carbon-zinc). “Sleep Mode” ex- 
tends battery life when you forget to turn power 
off. Sleep mode activates after approximately 1 
hour ( 5 min in diode test) 

Size: 166 mm L x 75 mm W x 28 mm H (6.55 in 
X 2.95 in x 1.12 in) 

Weight: 0.28 kg (0.63 Ib) 

Included: TL 70 Test Leads, manual, battery,, 
spare fuse (installed), and alligator clips. 


Ordering Information 


Models 
Fluke 21 DMM w/ beeper, 


January 1989 prices 


W/iS-V Cal WallaMtyetercrsscctersastts esteceeses $119 
Fluke 23* DMM w/ Touch-Hold, 

WAS-VealiWaliiclnty sceemmemnan: adercecers. 159 

* Includes C70 Multipurpose Holster 
Accessories (Also see page 127) 
TL20 Testiitead Sete. .2 arco se 35 
TL70 Replacement Test Leads .............. 8 
Y8134 Deluxe Test and Lead Kit ............ 22 
Y8140 Test Lead Set ....... eee 20 
C50 Soft Carrying Case ......... cece We 
C70 Multipurpose Holster ................0008 14 
C100 Universal Carrying Case ............... 30 
BSREM00- MHZ RE Prope... 558. 55 
85RF 500 MHz RF.Probe ..................006 85 
80TK Thermocouple Module .................. 65 
80T-150U Temperature Probe ............... 120 
Y8100 DC/AC Current Probe ................. 259 
Y8101 AC Current Probe ..................000 69 
80i-400* AC Current Probe..................... 69 
80i-410 DC/AC Current Probe. ................ 129 
80i-600* AC Current Probe..................... 119 
80i-1010 DC/AC Current Probe.............. 229 
LCA-10** Line Current Test Adapter ...... 13 

* Llmited to <320A with Fluke 21 

“Fluke 23 Only 


Service & Support 
Warranty 


Three-year product warranty.See page 470 for 
further information on warranty terms and condi- 
tions. 


Available through Distributors (See page 500) 
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& ; Ee | 2 MULTIMETER 


Fluke 25 


APPROVAL 
2G-3665-0 
PERMISSIBLE 
MULTIMETER 


LISTED 


Rugged 


Plant maintenance electricians, field service 
technicians, electrical equipment installers, and 
outside equipment installers will find these in- 
struments rugged, reliable, and easy to use 
while providing all the accuracy and features 
needed for almost any application. 


Fluke 27 


APPROVAL 
2G-3665-0 
PERMISSIBLE 
MULTIMETER 


LISTED 


Designed to meet military specification of MIL- 
STD-28800 for Style A, Class 2 Instruments, the 
Fluke 25 and 27 Analog/Digital Multimeters per- 
form under the extremes of heat, cold, humidity, 
shock, electromagnetic interference, vibration, 
and downright abuse. 

The Fluke 25 and 27 are built with cases twice 


as thick as any other DMM we build. The cases 
are waterproof to 3 feet of water for one hour, 
resist many industrial chemicals, and won't 
sustain a flame when put to the blow torch test. 


Safety Protection 


Electrical and safety protection exceeds the 
world’s toughest safety standards. 


Autoranging 


With autoranging, you choose the function you 
want and the meter automatically selects the 
range with the greatest accuracy and resolution. 
Symbols on the liquid crystal display remind you 
what is being measured and the range of meas- 
urement. 


Manual Range 


Since repetitive go-no-go tests and peaking/ 
dipping adjustments are more easily done using 
one range, the manual range function will prove 
a real boon to users making these tests fre- 
quently. Touching the pushbutton once prevents 
the meter from changing ranges. Pushing the 
button again changes the range, and holding the 
button down for a couple of seconds restores the 
“Autorange” function. 


Audible Tones 


Acontinuous audible tone provides a fast check 
for continuity of current paths having 150 ohms 
or less. 

A brief tone indicates a voltage drop of about 
0.6 volts, the normal forward bias for semicon- 
ductor devices. 


Touch Hold® 


Touch Hold® captures a reading and displays it 
from memory even after the probe has been 
removed from the circuit. As soon as the reading 
stabilizes, the meter makes a distinctive audible 
chirp and holds the reading. Touch Hold® re- 
duces the chance of circuit damage when a 
probe slips and contacts two points at once 
because you can concentrate on touching the 
right test point and nothing else. Touch Hold® 
reduces the risk of electrical shock and also 
gives the user time to log the reading if needed 
or refer back to the reading before the next 
measurement. 


Min/Max Mode 


The 27 can be connected to store minimum and 
maximum values that will be stored in memory 
for an extended period, such as over a weekend: 
useful for monitoring in the absence of chart 
recorders. 


Relative Mode 


Often a technician will need to know how much 
one reading differs from another. By taking the 
first reading as a reference then pressing the 
“REL” button, the succeeding measurements 
will display only the deviation from the reference. 
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Specifications | 


Technical Specifications 
DC Voltage 


Resolution Accuracy: 
+(% of Rdg + Digits) 


0.1% +1 


Input Impedance: 10 MQin parallel with <100 pF 
Normal Mode Noise Rejection: >60 dB at 50 
Hz and 60 Hz 

Common Mode Noise Rejection: >120 dB at 
de 50 Hz or 60 Hz; <1kQ unbalance 

Overload Protection V: 1000V rms 

Overload Protection mV: 500V rms 
Response Time: <2s to rated accuracy 


Accuracy: 
pecos +(% of ee + Ea 


0.5% + 3 4%+10 


Input Impedance: 10 Main parallel with <100 pF 
Common Mode Noise Rejection: >60 dB from 
dc to 60 Hz; <1kQ unbalance 

Overload Protection V ac: 1000V rms (107 
volthertz max) 

Overload Protection mV ac: 500V rms (107 
volthertz max) 

Response Time: <2 s to rated accuracy 


DC Current 


Accuracy 
Range Resolution | +(% of Rdg 
+ Digits) 


320.0 pA 


AC Voltage 


Range 


Typical 
Burden 
Voltage 
0.5 mV/LA 
0.5 mV/vA 
5.6 mV/mA 
5.6 mV/mA 
50 mV/A 


0.75% +2 


Input Protection: uA/mA ranges, 630 mA/ 
250V fuse in series with 3A/600V fuse; 10 amp 
range, 20A/600V fuse 

Response Time: <2 s to rated accuracy 


AC Current 
Accuracy 
Range Resolution | +(% of Rdg 
+ Digits) 


1.5% + 2* 


Typical 
Burden 
Voltage 


0.5 mV/LA 
0.5 mV/LA 
5.6 mV/mA 
5.6 mV/mA 
50 mV/A 


*40 to 1000 Hz 


Overload Protection: Same as DC current 
Response Time: <4s to rated accuracy 


Resistance 
Accuracy 
+(% of Rdg 


Range Resolution | Response 
Time + Digits) 


320.0Q 0.12 3% + 2 
Eee ae ee eee 


3.200 kQ 


32.00 kQ 100 v 
320.0 ka 1000 Sea 
3.200MQ 1kQ 

32.00 MQ Cray Ee ae ae 


Overload Protection: 500V rms 

Open Circuit Test Voltage: <2.8V dc 

Full Scale Voltage: Up to 3.2 MQ <420 mV dc; 
32 MQ <1.3V dc 


Conductance: 


Measures up to 32.00 nS (to 100,000 MQ) with 
0.01 nS resolution accurate to +1% + 10; full 
scale voltage <1.3V dc 

Response Time: <6s to rated accuracy 


Diode Test/Continuity Test 
Overload | Open Circuit |Typical Test| Display 
Protection| Test Voltage | Current Voltage 


500V rms <3.3V dc 


General Specifications 


MIN/MAX Mode (27 only): Records the digital 
display readings (updated twice per second) 
Display: 3 1/2- digits 3200 counts autopolarity, 
autozero 

Common Mode Voltage: 1000V between any 
terminal and earth ground 

Shock, Vibration and Water Resistance: Per 
MIL-T-28800 Class 2 Style A 

Temperature: Storage -55°C to 85°C; Opera- 
tion -15°C to 55°C 

Temperature Coefficient: 0.1 x (specified ac- 
curacy) per °C for temperatures <18°C or > 28°C 
Electro-Magnetic Interference (EMI): The 25 
& 27 meet MIL-STD-461 for RSO3 (radiated 
susceptibility to 1V/meter from 14 kHz to 1 GHz) 
and REO2 (radiated emissions). 


Relative Humidity: 0% to 95% (0°C to 35°C) 
0% to 70% (35°C to 55°C) 

Power: Single 9V NEDA 1604 or 6F22 or 006P 
Battery Life: >1000 hours typical 

Battery Indicator: Symbol first diplayed when 60 
hours of life remain 

Safety: Protection Class II per IEC 348, ANSI 
C39.5, UL 1244 listed. Meets MIL-STD-810C, 
Method 511.1, Procedure/Explosive Atmosphere 
Test 

Size: 56 mm H x 95 mm W x 203 mm L (2.2 in H 
x 3.75 in W x 8 in L) 

Weight: 0.75 kg (1.6 Ib) 

C20 Case Size: 102 mm H x 152 mm W x 262 
mm L (4 in H x 6 in W x 10.3 in L) 

Note: Case is 13 in (330mm) L including handle 
Warranty: 3 years; calibration guaranteed for 
one year 

Includes: Battery installed, TL70 Test Leads, 
two insulated alligator clips, spare fuse, and 
Operator's manual 


Available in dark umber (STD model) or yellow 
(YEL model). 


Ordering Information 


Models January 1989 prices 
Fluke 25 STD Multimeter ................0...000 $199 


Fluke 25 YEL Multimeter ............0000... 199 
Fluke 27* STD Multimeter ..................00. 269 
Fluke 27* YEL Multimeter ........000.......000. 269 
*With MIN/MAX storage and Relative Modes 
Accessories (Also see page 127) 

AL 20 shesttead Sete see eeeee 35 
TL70 Replacement Test Leads................ 8 
Y8134 Deluxe Test Lead Kit ......00.0....000. 22 
Y8140 Test Lead Set ..0..... eee 20 
C20 Hard Carrying Case ...........eeeeeeees 20 
C25 Soft Carrying Case ..........eeeeeeeeees 20 
C100 Universal Carrying Case ................ 30 
S3RE00 mMHZR: Es Probe)... 55 
85RF500 mHz RE. Probe ...2.........-..:... 85 
80TK Thermocouple Module .................. 65 
80T-150U Temperature Probe ................. 120 
80J-10 Current Shunt...............ccc eee SS 
Y8100 DC/AC Current Probe.................... 259 
Y8101 AC Current Probe ............0.00.00008 69 
80i-400 AC Current Probe ....................65 69 
80i-410 DC/AC Current Probe ................. 129 
80i-600 AC Current Probe ...................00 119 
80i-1010 DC/AC Current Probe ............... 229 
LCA-10 Line Current Test Adapter .......... 13 


Service & Support 
Warranty 


Two-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 


Available through Distributors (See page 500) 
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Fluke 87 


ne 
Van 


y &) 


3.3/4 d 
0.1% basic de accuracy 

43 segment analog bargraph 
Frequency & duty cycle 
Capacitance 

Touch Hold® & Relative 

3 year warranty 


3-3/4 digit, 4000 counts. : 
0.3% basic dc accuracy 

43 segment analog bargraph 

Frequency & duty cycle 

Capacitance 

Touch Hold® & Relative 


3 year warranty 


| Fluke 87 Analog/Digital  § 
3-3/4 digit, 4000 count oo El 


0.1% basic de accuracy a 
Analog pointer - 
Frequency & duty cycle 
Capacitance 

Touch Hold® & Relative 

True RMS ac voltage & current 
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1 ms Peak MIN MAX 
4-1/2 digit mode 
Back lit display 

3 year warranty 
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80 Series 


The new Fluke 80 Series (83, 85, and 87) isa 
family of versatile analog/digital multimeters with 
an impressive range of capabilities, including 
frequency, duty cycle and capacitance meas- 
urement. 

Designed for electronic as well as industrial 
applications, the 80 Series' durable construc- 
tion and unique safety features ensure reliability 
and optimal performance in a variety of environ- 
mental settings. 


MIN/MAX AVERAGE recording 
mode with Min Max Alert ™ 


Stores the highest, lowest, and average of all 
readings, allowing you to monitor a signal for 
seconds or days. Selectable response times 
allow you to specify the time required to sense 
changes. Min Max Alert™ gives an audible tone 
for readings above or below previous minimums 
or maximums. 


Frequency, Duty Cycle and 
Capacitance Measurements 


Fluke 80 Series meters have a counter for fre- 
quency measurements from 0.5 Hz to 200 kHz, 
and duty cycle measurements from 0.1% to 
99.9% of cycle. All three meters measure ca- 
pacitance from 10 pF to 5 uF. Larger value ca- 
pacitors may be measured using the analog dis- 
play in the resistance mode. 


Input Alert and Overload 
Protection 


Input Alert™ provides an audible warning when 
current jacks are used and a non-current func- 
- tion is selected. This reduces the risk of damage 
to the equipment being tested and to the meter. 
Fluke 80 Series meters also provide 1,000 volt 
input protection in both ohms and diode test. 


Fast 3-3/4 digit, 4000 count digital 
display, high resolution analog 
display 

Ensures greater accuracy and resolution. Digital 
display updates 4 times/second. 

For changing or unstable signals, the 87 fea- 
tures a high-resolution analog pointer; the 83 
and 85 use an analog bargraph. The 83 and 85 
also feature Zoom Mode for higher resolution 
analog readings. Analog displays update 40 
times per second. 
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4-1/2 digit mode, 1 ms peak hold, 
true rms, backlit display (87 only) 


The Fluke 87 is a true-rms meter, and offers a 
4-1/2 digit, 19,999 count high resolution mode, 
plus 1 ms peak hold. The backlit display assures 
readability in poorly lit settings. Light shuts itself 
off 68 seconds after the button is pressed, pro- 
longing battery life. 


Touch Hold™ and Relative Modes 


Touch Hold captures the measurement, beeps 
and locks it on the digital display until you're 
ready to view it. It automatically updates with 
each new measurement. 

The Relative Mode remembers a reading and 
shows the change (difference) between it and 
any readings that follow. 


Rugged, Sealed Construction 


Splash and dust proof case and a specially 
designed protective holster protects the meter 
even under harsh operating conditions. All units 
are sealed and EMI shielded. 


Standard Equipment 


Every meter comes packaged with a yellow 
protective holster complete with a Flex-Stand™, 
safety-designed test leads, 9V battery (installed), 
manual and operator guide. 


Specifications 


Technical Specifications 


Basic electrical specifications are given as + ([% 
of reading] + [number of least significant digits]) 
for the temperature range of 18°C to 28°C and 
relative humidity less than 90%, for one year 
after calibration. 


DC Voltage 


Ee a 


Range Accuracy: +(% of Rdg+Digits) 


400.0 mV, 4.000V, 
40.00V, 400.0V 0.3% +1 0.1% +1 
1000V 


Maximum Resolution: 0.1 mV in 400.0 mV 
range 

Input Impedance: 10 MQ (nominal), <100 pF 
Normal Mode Rejection Ratio: >60 dB @ 50 
Hz or 60 Hz 

Common Mode Rejection Ratio: >120 dB @ 
dc, 50 Hz or 60 Hz 

Overload Protection: 1000V rms 


AC Voltage 


50 Hz-60 Hz 
400.0 mV +(0.5%+4) | +(0.7%+4) 
4.000V, 40.00V, +(0.5%+2) | +(0.7%+2) 
400.0V 
1000V 


45 Hz-5 kHz 
400.0mV +(1.5%+4) 
4.000V, 40.00V, | +(1.5%+3) 
400.0V 
1000V 


5 kHz-20 kHz 
400.0mV 
4.000V, 40.00V, 

400.0V 
1000V 


**Add 16 counts below 10% of range 


+(0.5%+2)| +(0.7%+2) 


+(2.5%+3) 


Maximum Resolution: 0.1 mV in the 400.0 mV 
range 

Conversion Type: 83/85 average, 87 True RMS 
Input Impedance: 10 MQ (nominal), 100 pF 
Common Mode Rejection Ratio: >60 dB @ dc 
to 60 Hz 

Overload Protection: 1000V rms 


DC and AC Current (45 Hz to 2 kHz) 
Burden 


DC Range Accuracy: +(% of Rdg+Digits) 


0.2%+2 
0.2%+2 | 0.03 V/A 


*10A continuous, 20A for 30 seconds maximum 


Maximum Resolution: 0.1 yA in the 400 yA 
range 
Overload Protection: 

uA/mA Ranges: 1A 600V FAST fuse 

Amp Range: 15A 600V FAST fuse 
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80 Series 


Ohms 


Capacitance 


83 | 85/87 
Accuracy: 
+(% of Rdg+Digits) 


400.02, 4.000 kQ2, 40.00 k2 
400.0 kQ, 4.000 MQ 


0.4% + 1 0.2% + 1 


1.0% +3] 1.0%+3 
1.0% + 10] 1.0% + 10 


Maximum Resolution: 0.1Q inthe 400.0Q range 
Overload Protection: 1000V rms for circuits 
<0.3A short circuit, 660V for high energy circuits 
Full Scale Voltage: <450 mV dc up to 4.0 MQ 
<1.3V de for 40 MQ or nS 

Open Circuit Voltage: <1.3V 


Frequency (0.5 Hz to 200 kHz, pulse width >2 US) 


Accuracy: 
: 


+(% of Rdg+Digits) 


199.99, 1999.9 j 
19.999 kHz, 199.99 kHz 0.005% + 1 
>200 kHz Unspecified 


Maximum Resolution: 0.01 Hz on the 199.99 
Hz range 

Duty Cycle: 0.0 to 99.9% 

Accuracy: Within +(0.05% per Hz + 0.1%) of full 
scale for a 5V logic family input on the 4V dc 
range; within +((0.06 x voltage range/input range) 
x 100%) of full scale for sine wave inputs on ac 
voltage ranges 


Accuracy: 
+(% of Rdg+Digits)* 


5.00 nF 1.0% + 35** 


0.0500 uF, 0.500 nF : 
5.00 uF 1.0% +2 


“Accuracy with film capacitors or better 
“+(1.0% + 2) if Relative mode is used for zero residual 


Maximum Resolution: 0.01 nF on the 5.00 nF 
range 


Diode Test and Continuity 


Diode Test Indication: Display voltage drop; 
0.8 mA nominal test current at 0.6V; 3.0V full 
scale, accuracy:+(2.0% + 1) 

Continuity Indication: Continuous audible tone 
for test resistance below 20Q 

Open Circuit Voltage: <3.9V dc 

Overload Protection: 1000V rms for circuits 
<0.3A short circuit, 660V for high energy cir- 
cuits. 


Display 

Digital: 4000 counts, updates 4 times per sec- 
ond 

Analog: 43 segments, updates 40 times per 
second (for 83 and 8) 

4 x 32 segments (equivalent to 128), updates 
40/sec. (for 87) 

Frequency: 19,999 counts, updates 3 times per 
second @ >10 Hz 

Annunciators: u,m,n,k,M, V,A,F,S (siemens), 
Q (ohms), Hz, AC, DC, MIN, MAX, RECORD, 
(AUTO autorange), (duty cycle), (hold), (low 
battery), (audible continuity), (relative), 


FlexStanad™ 


Wa 


General Specifications 


Maximum voltage applied to any earth termi- 
nal: 1000V rms 

Storage Temperature: - 40°C to 60°C 
Operating Temperature: -20°C to 55°C 
Temperature Coefficient: 0.05 x (specified 
accuracy) per °C (for temperatures <18°C or 
>28°C) 

Relative Humidity: 0% to 90% (0°C to 35°C) 0% 
to 70% (35°C to 55°C) 

Shock & Vibration: Per MIL-T-28800 for a Class 
2 Instrument 

Safety: Designed to Class II per IEC 348, ISA- 
DS82, and UL 1244 

Power Requirements: Single 9V battery (NEDA 
1604 or 6F22 or OO6P) 

Battery Life: 500 hours typical (alkaline). Bat- 
tery symbol first displayed when at least 60 hours 
of battery life remain 

Size: 1.25 in H x 3.41 inW x 7.35 in L 

(32 mm H x 87 mm W x 187mm L). 

With holster and Flex-Stand: 

2.06 in H x 3.86 in W x 7.93 in L (52 mm H x 
98 mm W x 201 mm L) 

Weight: 12.5 oz (0.36 kg). With holster and Flex- 
Stand 22.0 oz (0.62 kg) 

Warranty: Three years parts and labor. One 
year calibration cycle 


Ordering Information 


Models January 1989 prices 


Fluke 83 Multimeter .............::-ceseeeeeeeee $189 
Fluke 85 Multimeter ...............:ceeeeeeees 219 
Fluke 87 Multimeter ...............cccceeeeeeeee 259 
Accessories (Also see 127) 

C81G Optional Grey Holster ................. 14 
C81Y Replacement Yellow Holster ....... 14 


Service & Support 


Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 


Available through Distributors (See page 500) 
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Handheld Multimeters 


8025B 


Designed for use in harsh military environ- 
ments, the 8025B offers the performance and 
accuracy of a digital multimeter with the speed 
025B Murimerer and dynamic measurement capability of an 
analog meter. The 8025B offers bench instru- 
ment performance in a convenient hand-held 
package. 


3200-Count Digital Display 


The 8025B 3-1/2 digit (8200 count) display 
equals the resolution of a 4-1/2 digit meter for 
reading between 2 and 3.2, 20 and 32, or 2000 
RANGE@ RELA MIN/MAX HOLD @) and 3200. 

a a The analog bar graph allows quicker, easier 
testing for erratic or unstable signals. It updates 
ten times faster than the digital display. 


Autoranging 


Simplifies and speeds up the use of the meter. 
No need to decide what range to use or to wait for 
long range-changing delays. Manual ranging is 
also included. 


Audible Continuity/Diode Test 


Wiring, diode, and transistor checks can be 
done quickly without looking at the display. 


Touch Hold® 


You can take readings of critical circuitry while 
keeping your eyes on the probes and circuit. 
Using standard test leads, the 8025B captures 
your measurement, beeps, locks the reading in 
the display for viewing, and then automatically 
updates when a new measurement is taken. 


Safety 


Safety is designed in with extensive overload 
protection, high energy fuses, fused 10A range, 
non-metallic case and bail, recessed input jacks, 


8025B Multimeter abies Bs | safety-designed test leads, and no fuses to re- 


place for voltage and resistance overloads. 


Low Power Resistance 


In-circuit resistance measurements can be 
made without turning on diodes or transistors. 


Min/Max Mode 


The 8025B can be connected to record mini- 
mum and maximum values that will be stored in 
memory for an extended period, such as over a 
weekend: useful for monitoring in the absence of 
chart recorders. 


Relative Mode 


Often a technician will need to know how much 
one reading differs from another. By taking the 
first reading as a reference then pressing the 
“REL” button, the succeeding measurements 
will display only the deviation from the reference. 
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8025B 


Display 

Liquid Crystal 

Digital Display: 3200 counts plus polarity indi- 
cation, updated 2 times per second 

Analog Display: 31 segment bar graph plus 
polarity indication, updated 25 times per second 
Annunciators: k, M, 2 (Ohms); (Hold); (low 
battery); (manual range); 330,300 (range indica- 
tors); nS (nanosiemens) 


Specifications 


Technical Specifications 


Basic electrical specifications are defined for the 
temperature range of 18°C to 28°C and relative 
humidity up to 95%, for one year after calibration. 
Low Temperature Operation: at -40°C LCD 
updates may take more than 6 seconds 


DC Voltage 


: Accuracy: 
£(96 of Fidg + Digits) 


0.2% +1 


Input Impedance: 10 MQ nominal 

Normal Mode Noise Rejection: >60 dB at 50 
Hz and 60 Hz 

Common Mode Noise Rejection: >120 dB at 
de 50 Hz or 60 Hz; <1kQ unbalance 

Overload Protection V: 1000V rms; 500V rms 
on 320 mV range 

Response Time: <2s to rated accuracy 


AC Voltage 


Accuracy: 
+(% of Rdg + Digits) 


Range Resolution 2 kHz- 
10 kHz 


320.0 mV 100 pV 
0.5%+3| 2% +3 | 4%+10 
1 


Not 
e ; ‘ 


Conversion Type: AC coupled, average sens- 
ing, calibrated to read rms value of sinewave 
Input Impedance: 10 MQ nominal in parallel 
with <100 pF 
Common Mode Rejection Ratio: >60 dB, DC 
to 50 Hz; <1kQ unbalance 

Overload Protection: 1000V rms, 500V rms on 
320 mV range; 10 volt-hertz maximum 
Response Time: <2 s to rated accuracy 


DC and AC Current 
Accuracy: +(% 
Typical | of Rdg + Digits) 
Burden| DC AC 
Voltage | Accu- |40 Hz to 
racy 1 kHz 


1.5% 


Range Resolution 


Overload Protection: uA/mA ranges: 630 mA/ 
250V fuse in series with 3A/600A fuse 
Amp range: 20A/600V fuse 


Resistance 


Accuracy: 
+(% of Rdg + Digits) 


0.3% +2 


0.2% +1 


32.00 nS 0.01 nS 


2% + 10 


Overload Protection: 500V rms 

Full Scale Voltage: <420 mV up to 3.2 MQ 
<1.3V up to 32 MQ 

Open Circuit Voltage: <2.8V (-15°C to 55°C) 
Response Time: <6s to rated accuracy 


Diode Test and Continuity 


Diode Test Indication: Displays voltage drop; 
0.5 mA nominal test current at 0.6V; 2.08V full 
scale 

Continuity Indication: Continuous audible tone 
for test resistance below 150 ohms. Momentary 
tone for test voltage dropping below 0.7V (typi- 
cal silicon diode threshold) 

Open Circuit Voltage: <3.3V (-15°C to 55°C) 
Overload Protection: 500V rms 


General Specifications 


MIN/MAX Mode: Records the digital display 
readings (updated twice per second) 
Maximum Voltage to be applied to any termi- 
nal: 1000V with respect to earth ground 
Power Requirements: Single 9V battery NEDA 
1604. Lithium battery recommended for low 
temperature operation 

Battery Life: 1000 hours typical. Battery symbol 
first displayed when at least 60 hours of battery 
life remain. Battery life shortens significantly at 
low temperature. Lithium battery recommended 
for low temperature operation. 

Instrument Size: 56 mm Hx 95mm Wx 203 mm 
L (2.2 in H x 3.75 in W x 8 in) 


C100 Case Size: 121 mm H x 337 mm W x 394 
mm L (4.75 in H x 13.25 in W x 15.5 L) 
Weight: DMM alone is 0.75 kg (1.6 Ib) with case 
and accessories 1.5 kg (3.2 Ib) 

Storage Temperature: -55°C to 85°C 
Operating Temperature: -40°C to 55°C 
Temperature Coefficient: 0.1 x applicable ac- 
curacy specification per °C (for temperatures 
<18°C or >28°C) 

Electro-Magnetic Interference (EMI): The 
8025B meet MIL-STD-461 for RSO3 (to 1V/ 
meter from 14 kHz to 1 GHz) and REO2 
Shock, Vibration, Humidity and Water Resis- 
tance: Per MIL-T-28800 for a Style A, Class 2 
instrument 

Included: Battery, low temperature test leads, 
two insulated alligator clips, instruction manual, 
TL25B stray voltage test lead set, with a 1k ohm 
thermistor load for DMM input, and C100 rugge- 
dized hard case 


Ordering Information 


Model January 1989 prices 


8025B Multimeter... :cic.2:e eee $364 
Accessories (Also see page 127) 

TL25B Stray Voltage Test Leads. .......... 45 
Y8134 Deluxe Test Lead Kit.................. 22 
C25 Soft Carrying Case ............:c0s00 20 
83RF 100 MHz RF Probe ..................... 55 
85RF 500 MHz RF Probe ...................-- 85 
80TK Thermocouple Module ................ 65 
80T-150U Temperature Probe .............. 120 
80 K-G-HV Probe =... eee 49 
80 K-40 HV Probe ............ccccceeeceeeeeeeeee 85 
80J-10 Current Shunt 0.0.0.0... eee 35 
Y8100 DC/AC Current Probe................ 259 
Y8101 AC Current Probe ................00. 69 
80i-400 AC Current Probe ...............0 69 
80i-410 DC/AC Current Probe .............. 129 
80i-600 AC Current Probe .............0.0... 119 
80i-1010 DC/AC Current Probe ............ 229 
LCA-10 Line Current Test Adapter ....... 13 


Service & Support 
Warranty 


Two-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 
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| 8021 B MULTIMETER 


LISTED 


3-1/2 digits (2000 counts) 

Six functions including diode test 
High-speed audible continuity 
0.25% basic dc accuracy 


2-yr warranty, 2-yr calibration cycle 


Tilt bail with detent position 
Extensive overload protection 
UL 1244 listed 


Shock and vibration per MIL-T-28800, 


Class 5 
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3-4/2 digits (2000 counts) 
High speed audible continuity (50 us 


| 80248 MULTIMETER 
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response) 
Peak-hold (10 ms response) 


Temperature (with any K-type thermo- 


couple) 
Logic level detection 


8020.8 MULTIMETER 


3-1/2 digits (2000 counts) 


All basic DMM functions 
Conductance 

Diode Test 

True rms (8026B only) 
0.1% basic dc accuracy 


Conductance 

0.1% basic dc accuracy 

2-yr warranty, 2-yr calibration cycle 
Full overload protection 

Fast ac or dc transient capture 


Shock and vibration per MIL-T-22880, 


Class 5 
Tilt bail with detent position 
UL 1244 listed 


High-speed audible continuity testing 


Tilt bail with detent position 
Extensive overload protection 
UL 1244 listed 


Shock and vibration per MIL-T-22880, 


Class 5 
Two year warranty 
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Handheld Multimeters 


8020B, 8021B, 8024B & 8026B (B-Series) 


8021B 


This rugged 3-1/2 digit handheld DMM was 
designed for the person who needs the following 
six basic measurement functions: dc and ac 
volts, dc and ac amps, ohms, and diode test. 

Both electrical and mechanical features make 
the DMM the world’s best in its class. For in- 
stance, the 8021B meets the vibration and shock 
test requirements for Class 5 instruments out- 
lined in U.S. Military Specification MIL-T-28800. 
Overload protection circuits prevent damage to 
the instrument caused by accidental operator 
errors, including voltage input transients up to 
6 kV. The current input has two in-series fuses, 
one for normal overload situations — a common 
2A, 250V variety — and a second for high- 
energy fault conditions, like accidentally con- 
necting the DMM to a 480V ac power line. A 
crystal-controlled oscillator gives the Fluke hand- 
held DMM the best 60 Hz or 50 Hz line noise 
rejection available in any hand-held DMM. 

The simple front panel layout makes the DMM 
easy to use. A comprehensive owner’s manual 
clearly explains the unit's operation, and typical 
measurement techniques are covered so you 
can get the most out of your DMM. 


8024B 


Designed with the field serice technician in 
mind, this instrument provides a unique combi- 
nation of functions that reduces the number of 
tools needed for on-location repairs. Tempera- 
ture capability (use any K thermocouple), 
peakhold (measure motor starting currents or 
line transients), and a logic level indicator in 
combination with features more commonly found 
on DMMs will make this multimeter an integral 
part of any customer service tool kit. 

The 8024B, like all Fluke handheld DMMs, will 
withstand the rigors of field service. It is used 
around the world by people who demand excep- 
tional performance, reliability, and ruggedness. 


Peak-Hold 


This function works for de or ac voltage or 
current measurements and is for capturing tran- 
sient dc peaks or ac surges. For dc, the most 
positive value will be displayed on the LCD, and 
peaks typically as short as 5 ms are captured. 
Average-sensing, rms-indicating techniques are 
used for ac for transients as short as 150 ms for 
48 to 450 Hz waveforms. The decay rate of the 
display is less than one digit per second. 

This feature is especially useful for measuring 
voltage pulses in electro-mechanical equipment 
or surge currents in electric motors. Currents as 
high as 1000 amps may be measured using the 
optional current probe 80i-1010 clamp-on ac/dc 
current probe. 


Temperature 


The 8024B directly displays temperature (in 
degrees Celsius) when used with optional 
K-type thermocouples. The input of the 8024B 
has a temperature-compensated reference junc- 
tion. 

Temperatures from -20°C to +1265°C can be 
measured depending on which of the following 
K-type thermocouples are used: the Y8102 is a 
sheathed probe, good to +925°C, for liquid 
immersion or penetration measurements; the 
Y8103 is a bead thermocouple, good to +260°C, 
for air or gas temperature measurements. The 
Y8104 is a termination kit for attaching any 
K-type thermocouple to the 8024B. 

Now you can measure component heat rise, 
motor temperatures, heating and cooling equip- 
ment, etc. 

Fluke’s high-resolution semiconductor tempera- 
ture probe, the 80T-150U, will also work with the 
8024B as well as all other Fluke DMMs. It has 
better resolution and accuracy but covers a 
smaller temperature range (to +150°C or +302°F). 
The 80T-150U is suited for surface, air, and 
some liquid immersions. 


Logic Level Detection 


This function serves the same purpose as an 
oscilloscope or logic probe in detecting level 
transitions that last 50 microseconds or longer. 

A pulse stretcher is used to detect low-duty 
cycle pulses . 


AUDIBLE 
TONE 
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8026B & 8020B 


Both the 8026B and 8020B provide features 
that make them ideal for troubleshooting relays, 
cables, switches, and for locating intermittent 
shorts and opens. The 8026B and 8020B offer 
capabilities that allow you to check leakage 
current of diodes, cable insulation, connectors, 
printed circuit boards, etc. 

The 8026B and 8020B are equipped with ex- 
tensive internal protection against overloads, 
transients to 6 kV, or operator errors. The current 
input is protected with two in-series fuses —2A/ 
250V and 3A/600V. In normal overload situ- 
ations, only the common 2A/250V fuse will blow. 
The 3A/600V fuse will blow when accidentally 
attached to a source of more than 250 volts —like 
a 480-volt power line. Over 20% of the compo- 
nents are devoted exclusively to overload pro- 
tection. 


True RMS 


Most ac meters are accurate only when meas- 
uring sinewaves. In modern electronic and elec- 
trical equipment, however, measurement errors 
on the order of 20% or more may result from 
radically non-sinusoidal waveforms such as 
squarewaves, pulses, or the outputs from silicon 
controlled rectifiers. True-rms sensing circuits 
such as found in the 8026B prevent such errors. 
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8020B, 8021B, 8024B & 8026B (B-Series) 


Specifications 


B-Series* 


DC Voltage 


Accuracy* 


Overload Protection 


200 mV, 2V 20V, 200V, 1000V ranges 
Highest resolution 100 pV on 200 mV range. 

8021B 8020B 8024B 

0.25% + 1 0.1% +1 0.1% +1 


200mV,2V,20V,200V, 1000V ranges 
Highest resolution 100 pV on 299 mV range 0.1% + 1 


1000V dc or peak ac on all ranges except 200 mV (15 
sec. max. above 300V dc or rms). (6 kV, 10 usec 
pulses, maximum 5 pulses/sec.) 


_ | Input Impedance 10 MQ 10 mQ 
[nmpR = ——_| 60 dB (50 Hz, 60 Hz) >60 dB (50 Hz, 60 Hz) 


_ | CMRR 
| (kQ unbalance) >100 dB at de 50 Hz, 60 Hz >100 dB at de 50 Hz, 60 Hz 
Range 45 Hz to 450 Hz 45 Hz to 1 kHz to 2 kHz to 5 kHz 


| AC Voltage 
200 mV 1.0% +3 0.75% +2 15% +3 5% +5 
200V 0.5%+2 ss 1%42 0 — — 


_ | Accuracy* 

| 

| 

| 20V 1.0% +3 0.75% +2 1.5% +3 5% +5 

750 V 1.0% +3 1.0 %+2 — —_ 750V 0.5%+2 — —_— — 


2vV 1.0% +3 0.75% +2 1.5% +3 5% +5 
200V 1.0% +3 0.75% +2 1.5% +3 — 
Overload Protection | 750V ac, 100V dc on all range except 200 mV 750V ac, 100V dc on all range except 200 mV 
(15 sec. max. above 300V rms) (15 sec. max. above 300V rms) 
Input Impedance 10 MQ (<100 pF) 10 MQ (<100 pF) 


| CMRR <60 dB (50 Hz, 60 Hz) <60 dB (50 Hz, 60 Hz) 
; (1kQ unbalance) 


Crest Factor: Does not apply 
Conversion Type Average sensing, calibrated to tread rms of sine wave. 


Current 


1000V dc or peak ac on all ranges except 200 mV (15 sec. max. above 300V dc 
or rms). 6 kV, 10 sec pulses, maximum 5 pulses/sec.) 


8021B 8020B/8024B >5% of range 


Range 45Hz-1kHz to2kHz to5kHz to10 kHz 
200 mV 0.5%+2 0.5%+2 0.5%+2 2%+3 
2V 0.5%+2 0.5%+2 1%+3 2%+3 
20V 0.5%+2 0.5%+2 1%+3 2%+3 


ietOrSel 


True rms ac coupled 


Highest resolution 1 uA on 2 mA range Highest resolution 1 uA on 2 mA range 
Range 8021B 8020B 8024B 
2 mA, 20 mA,200 mA, 0.75% +1 0.75% +1 0.75% + 1 


2000 mA ranges 


Accuracy (dc)* 


2 ma, 20 mA, 200 mA, 0.75% +1 


2000 mA ranges 


Accuracy (ac)* 2 mA (45-450 Hz) 3.0% +3 3.0% + 2 4.0% +2 Range 45 Hz-450 Hz* to 1 kHz* 
20 mA, 200 mA, 2000 mA 2mA 3.0% + 2 — 
(45-450 Hz) 2.0% +3 1.5% +2 1.5% +2 20 mA 1.5%+2 1.5% +2 
(to 1 kHz) —_— 1.5% +2 1.5% +2 200 mA 1.5% +2 1bYoree 
2000 mA 1.5% +2 AS 
1 Overload Protection | 2A/250V fuse in series with 3A/600V fuse 2A/250V fuse in series with 3A/600V fuse 
| Burden Voltage <0.3V all ranges (<0.9V on 2000 mA) <0.3V all ranges (<0.9V on 2000 mA) 


*True RMS ac coupled 
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Handheld Multimeters 


8020B, 8021B, 8024B & 8026B (B-Series) 


Specifications, continued 


8021B 8020B 8024B 8026B 
Resistance Conductance 
Accuracy Range 8021B 8020B 8024B - Range 
200Q 0.3% +3 0.2% +3 0.2% +3 200Q 0.2% +3 
2 kQ to 200 kQ 0.2% + 1 0.1% +1 0.1% + 1 2 kQ to 200 kQ 0.1%+3 
2000 kQ 2.0% +1 2.0% + 1 0.15% + 1 2000 kQ, 20 MQ 2.0% + 1 
20 MQ 2.0% + 1 2.0% + 1 2.0% +1 2mS 0.2% + 1 
2mS — 0.2% + 1 — 200 nS 2.0% + 10 
200 nS — 2.0% + 10 2.0% + 10 
Lowest resolution 0.1Q on 200Q range Highest resolution on 0.1Q on 2002 range 
Continuity beeper 
(typical threshold) <600Q <600Q <600Q 
Diode Test Use 2 kQ, 200 kQ 20 MQ range Use 2 kQ, 200 kQ 20 MQ range 
Overload Protection | 500V rms (15 sec. max. above 300V) S00V rms (15 sec. max. above 300V) 


Open Circuit Voltage | <1.5V for all ranges (3.5V on 2 kQ) <1.5V for all ranges (3.5V on 2 kQ) 
General 
500V with respect to earth ground 500V with respect to earth ground 


Max. CM Voltage 


Display 3-1/2 digit LCD (1999 count) 3-1/2 digit LCD (1999 count) 


Temperature Operating: 0°C to 50°C. Storage: -35°C to +60°C Operating: 0°C to 50°C. Storage: -35°C to +60°C 


0 to 90% (0°C to 35°C) (0 to 80%, 2 MQ, 20 MQ and 200 nS ranges) 
0 to 70T (35°C to 50°C) 


Humidity 0 to 80% (0°C to 35°C) 0 to 70% (35°C to 50°C) 


Temperature 
Coefficient 


Shock & Vibration 


0.1x specified accuracy/°C applies from 0°C 
to 18°C and from 28°C to 50°C 


Per MIL-T-28800C, Class 3 Per MIL-T-28800C, Class 3 


Single 9V battery 200 hours (8021B, 8020B), 100 hours (8024B) (alkaline) Single 9V battery 200 hours (alkaline) 


45 mm H x 86 mm W x 180 mm L (1.8 in H x 3.4 in W x 7.1 in L) ae 180 mine Ste 


0.37 kg (13 02), 8021B, 8020B, 0.48 kg (17 02), 8024B 
2 years for specified accuracy 
Warranty 2 years parts and labor 
Special Functions _| Display hold, peak hold, temperature, level detector, (8024B) Pane 


“Accuracy specifications are +(% of reading + number of digits). Accuracy specified for temperature range of 18°C to 28°C. 


0.1x specified accuracy/°C applies from 0°C to 18°C and from 28°C to 50°C 


Calibration 


p = CS0' SottiCase.c os. waka ee ene $15 j 
Ordering Information Abi Salioty GMAT a ea 26 ae ane eae 
83RF 100mHz RF Probe ...........ceceeee 55 Warranty 
Models 85RF 500 mHz RF Probe .........-ccccceeoes 85 _ Two-year product warranty. See page 470 for 
January 1989 prices gatK Thermocouple Module ................ 65 _ further information on warranty terms and condi- 
8020B DMM w/ 2-year warranty ........... $259 80T-150U Temperature Probe............... 120 _ tions. 
8021B DMM w/ 2-year warranty ........... 209) 80 \K-6IHV Probestennce ee 49 
8024B DMM w/ 2-year warranty ........... 299 80 K-40 HV Probe uo... cccceeeeeeesseeeeeeees 85 Available through Distributors (See page 500) 
8026B DMM w/ 2-year warranty ........... 269  Y8100 DC/AC Current Probe ................ 259 
: Y8101 AC Current Probe .......... ee 69 
Accessories (Also see page 127) 80i-400 AC Current Probe ...............00. 69 
80i-410 DC/AC Current Probe .............. 129 
8132 Test Lead Sei F 8OK6O0 AC Current Probe... 119 
Y8134 Deluxe Test Lead Kit ................ 22 801-1010 DC/AC Current Probe............. 229 
Y¥8140 Test Lead Set ...... eee 20 


=k 
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(NSN 6625-01-160-4299) 8062A 


'B062A 4-1/2 Digit DMM 


. 


4-1/2 digit (20,000 count) resolution 

True-rms ac measurements 

Fast audible/visual continuity tests 
Relative reference (offset) 

Low-power ohms all resistance ranges 

Constant-current diode test mode 

Measure resistances to 300 MQ 

True-rms ac voltages to 30 kHz 

0.05% basic de accuracy 

Self diagnostics 

UL 1244 listed 


BORDA TRUE RMS MULTIMETER 


(NSN 6625-01-157-2246)  8060A 


i DMN 


ral 


4-1/2 digit (20,000 count) resolution —_ 


True-rms ac measurements 
Fast audible/visual continuity tests 
Relative reference (offset) 


Low-power ohms all resistance ranges 


Constant-current diode test mode 
Measure resistances to 300 MQ 
True-rms ac voltages to 100 kHz 
0.04% basic dc accuracy 

Self diagnostics 

UL 1244 listed 

Plus 


Frequency Counter...12 Hz to 200 kHz 


functional to 700 kHz 
dBm or relative dB measurements 
Conductance measurements 


The 8060A and 8062A 4-1/2 digit handheld 
DMMs offer more measurement capabilities than 
found in most bench/portable models. They are 
Fluke’s finest microcomputer-based handheld 
DMMs offering unique features never before 
found in a small low-cost DMM. The 8060A even 
measures frequency—from 12 Hz to more than 
200 kHz—autoranging over four ranges from 
200 Hz to 200 kHz. 

At the touch of a single button you can select V, 
Hz, and aB. 


Relative Reference 


The microcomputer lets you automatically 
subtract lead resistance when measuring ohms 
and display only the difference between a stored 
reference value and a measured value. The 
relative mode is great for measuring changes, 
especially in dB and frequency measurements. 


Overload Protected & Rugged 


The 8060A and 8062A are well-suited to the 
needs of engineers and technicians skilled in 
audio, video, telecommunication, or computer 
technology. They have rugged cases, safety 
engineered jacks and test leads, double-fused 
Current inputs, and extensive overload protec- 
tion for all other functions and ranges. 


Automatic MQ Range Selection 


To keep the front panel simple, there is only 
one manually-selectable position above 200 kQ. 
When that position is used, the appropriate 
2 MQ, 20 MQ, or 300 MQ range is automatically 
selected. 


Frequency Counter 


It is easy to accurately measure the dB gain or 
loss of amplifiers, filters, attenuators, etc. with a 
DMM that has dB readout. To combine that 
feature in a handheld DMM that also measures 
frequency provides a nearly ideal test instru- 
ment for many applications. When you need the 
best in a handheld DMM, you should buy the 
8060A. It has features you won't find even in 
most bench/portable DMMs. 


True-rms AC 


Because true-rms measurements of ac yield 
accurate results on non-sinusoidal waveforms 
as well as sinewaves, the 4-1/2 digit resolution, 
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8060A & 8062A 


Handheld Multimeters 


8060A & 8062A 


wide bandwidth, and exceptional accuracy of the 
8060A and 8062A make them a superior tool for 
exacting technical people. 


Special Functions 


Several special annunciator symbols appear 
in the display as a reminder of what mode or 
modes have been selected when pushbuttons 
A,B,C, and D are used. Only pushbuttons C and 
D and corresponding functions appear on the 
8062A. 

(A) Pushing the Hz button when in the ac 
voltage mode selects the frequency function. 
The best of four ranges (200 Hz, 2 kHz, 20 kHz, 
and 200 kHz) is then automatically selected for 
frequencies between 12 Hz and 200 kHz. Read- 
ings are updated every 1.3 seconds or less even 
for low-frequency ranges. 

(B) Pushing the dB button converts voltage 
readings to the equivalent in decibels. The read- 
ing may be relative to 1 milliwatt (dBm) and a 600 
ohm load, or they may be relative to any level 
previously stored as a “relative reference.” 

(C) This pushbutton converts resistance meas- 
urements to fast indications of continuity, either 
audibly with a beep tone or quietly by the appear- 
ance of the solid black bar across the top of the 
display. Continuity as brief as 50 microseconds 
is enough to be recognized, stored, and indi- 
cated. 

(D) When you first push the REL button it 
stores the displayed reading and subsequently 
subtracts that value from all subsequent read- 
ings for that measurement function. REL ap- 
pears in the display as a reminder until the 
8060A or 8062A is turned off or the pushbutton 
is pressed a second time. 


Specifications 


Technical Specifications 


All accuracy specifications apply for one year 
after purchase or recalibration when operated in 
a temperature of 18°C to 28°C and a relative 
humidity of up to 80%, unless otherwise noted. 


DC Voltage 

Ranges: +200 mV, +2V, +20V, +200V, +1000V, 
Resolution: 10yV on the 200 mV range 

Input Impedance: 10 MQon all ranges, >1000 MQ 
selectable for 200 mV and 2V ranges 
Accuracy: +(% of Rdg + Digits) 


s060A [60624 
200 mV, 2V : = +2* | -0.05% +2 
20V, 200V, 1000V 0.07% +2 


“Accuracy + (0.05 of reading + 2 digits) for > 1000 MQ 
input impedance 


Normal Mode Noise Rejection: 260 dB at 50 
Hz and 60 Hz 

Common Mode Noise Rejection: >120 dB at 
dc, >90 dB at 50 Hz and 60 Hz, with 1 kQ 
unbalance 


120 


Overload Protection: 1000V dc, 750V rmsac(not 
to exceed a volt-hertz product of 10”) on all ranges, 
continuous except limited to 20 seconds on 
200 mV and 2V ranges 
Response Time: <1 second to rated accuracy 


AC Voltage (True-RMS, AC Coupled) 


Ranges: 200mV, 2V, 20V, 200V, 750V 
Resolution: 10y.V on the 200 mV range 
Inmput Impedance: 10 MQ, <100 pF (dBm 
mode also) 

Crest Factor: Waveforms with peak/rms ratio of 
1:1 to 3:1 

Voltage Readout, 8060A: From 5% to 100% of 
Range 


ae +(% of Rdg + Digits) 
Hz Hz ee kHz kHz ~ kHz kHz 
+10 +20 +40 He 
ae a 


oy 


0.5% | 0.5% | 1% 2% 
an +10 | +20] +40 100 
200V 
750V | Not | 1% 
Spec’d| +10 
Voltage Readout, 8062A: From 5% to 100% of 
Range 


Not ee Goce 


net +(% of Rdg + Digits) 


500 1 10 30 
Hz kHz kHz kHz 


Range 


oh Se 


0.5% 1% 
1% 0.5% +20 +40 


ce +10 +10 5% 5% 
200V +20 +40 
750V 2% + 10 not Spec’d 


dBm, 6000 Reference, 8060A: From 5%to 
100% of Range (-50 to +60 dBm) 


ae in | —~—sAccuracyindB sid 


20 45 30 50 100 
Hz Hz ae ae kHz kHz kHz 
ile 


2.45 mV- +0.5 +1.0 +3.0 | Not spec’d 

(yc re bee ay aera 
10.24 mvV- +0.2 +0.5 | +1.0 | +2.2 

19.99 mV 

20 mV- +0.15 +0.3 |+0.65} +1.2 

Roses ee gee av eae ae 


200V-750V Not spec’d 


Useful Frequency Range: -3 dB at 420 kHz at 
100% of range, 220 kHz at 5% of range, typical 
Common Mode Noise Rejection: >60 dB at 50 
Hz and 60 Hz, 1 kQ unbalance 

Overload Protection: 1000V dc or peak ac, 
750V rms ac (not to exceed a volt-hertz product 
of 10’) on all ranges, continuous, except 300V dc 
or rms ac on the 200 mV and 2V ranges for 20 
seconds maximum 

Response Time: <5 seconds to rated accuracy, 
any range 


Range 


DC Current 


Accuracy: +(% 
Range Reso- Rdg + Digits) Burden 
lution Voltage 
2mA 0.1 pA 0.3% +2 
<0.3V 


aa 10 yA |0.3% +2 | 0.7% +2 
12000 mA | 100 yA 
Input Protection: 2A/250V fuse in series with 


3A/600V fuse 
Response Time: <1 second to rated accuracy 


AC Current (True-RMS) 


Has dc-coupled current path, ac-coupled volt- 
age-sensing circuits 

Ranges, Resolution, Burden Voltage: Same 
as for de current 

Accuracy, 8060A: +(% of Rdg + Digits) From 
5% to 100% of range 


| <0.9V_ | QgV 


0.75% 2% 
+10 +20 


2000 mA 


Accuracy, 8062A: +(% of Rdg + Digits) From 


5% to.100% of range 
2% 
+40 


fone [owe | Si | 
200 pA 
1% 0.75% 2% 
+10 +10 +20 
5% 1% 
+10 Not Specified 
Crest Factor: 1:1 to 3:1 


2mA 
Response Time: <5 seconds to rated accuracy 


20 mA 
200 |200mA | 
|2000 mA | one 


Resistance 

Ranges: 200Q, 2Q, 20 kQ, and 200 kQ manually 
selected plus 2 MQ, 20 MQ, 100 MQ, and 300 
MQ. automatically selected in the MQ range 
Resolution and Accuracy 


Accuracy: +(% 
of Rdg + Digits) 


8060A 8062A 
0.07%+2 | 0.1%+2 
+ 0.02Q + 0.02Q 


0.1% +2 


Resolution 


0.012 


aE 


Range 
ere 
2 _ 


20 kQ 
200 kQ 


0.07% +2 
1 a 


0.15% +2 

0.2% +3 
1% +3. 
2% +3 


0.2% +2 
0.25% +3 
1%+3 
2% +3 


*These four autoranging MQ. ranges have a high enough 
source voltage to turn on a silicon junction. 
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8060A & 8062A 


Open Circuit Voltage: <2.5V all ranges, except 
<4.8V on 200 range 

Overload Protection: 500V dc or rms ac on all 
ranges 

Response Time: <2 seconds to rated accuracy 
except <8 seconds on mQ ranges 


Continuity 


Ranges: All resistance ranges 

Threshold: For 8060A, <10% of any range used 
through 200 kQ range and <20 kQ above 200 kQ 
range. For 8062A <50% of range and nominally 
<100 kQ above 200 kQ range 

Indication: Horizontal bar in display, plus au- 
dible tone when desired 

Response Time: <50 us continuity, >200 ms 
indication 


Diode Test 


The diode test function displays the voltage-drop 
across a simiconductor junction using a 1 mA (+ 
10%) constant current supply and a 2V range. All 
resistance ranges up to and including the 200 
KQ range have less than enough source voltage 
to forward-bias a semiconductor junction, so that 
they can be used for in-circuit measurements 
Reading Accuracy: +(0.05% + 2 digits) for 
8060A, +(0.06% + 2 digits) for 8062A 
Overload Protection: 500V dc or rms ac 
Response Time: <2 seconds to rated accuracy 


Conductance (8060A only) 


Range: 200 nS (equivalent to 500 kQ) 

Resolution: 0.1 nS 

Accuracy: (0.5% of reading + 20 digits) 
Overload Protection: 500V dc or rms ac 


Relative Reference 


When the REL button is pushed the displayed 
reading is stored as a reference and subtracted 
from subsequent readings to indicate the amount 
of deviation. 

Accuracy: Error will not exceed the sum of the 
errors of the reference reading and subsequent 
readings 


Frequency (8060A only) 


Ranges: 200 Hz, 2000Hz,20 kHz, and 200 kHz, 
automatically selected in the Hz mode, ac volt- 
age function. Measures down to 12 Hz. Will 
measure to 700 kHz in Extended Frequency 
Mode 

Resolution: 0.005% of range, e.g:, 0.01 Hz in 
200 Hz range 

Accuracy: +(0.05% of reading + 1 digit) 

Input Inpedance: Ac coupled into 10 MQ, 100 pF 
Sensitivity: For sinewaves, >10% of voltage 
range to 20 kHz, >25% of voltage range to 100 
kHz, 275% of voltage range to 200 kHz 
Response Time: <1 second above 16 Hz, <1.3 
seconds from 12.2 Hz to 16 Hz, to rated accuracy 


General Specifications 


Calibration Cycle: One-year for specified accu- 
racy 

Display: 4 1/2 digits (20,000 counts), LCD, au- 
tozero, autopolarity, low battery (BT) indicator 
Max.Common Mode Voltage: 500V dc or rms ac 
Temperature: 0°C to 50°C operating; -35°C to 
60°C non-operating 

Temperature Coefficient: <0.1 times the appli- 
cable accuracy specification per °C from 18°C to 
0°C or 28°C to 50°C 

Relative Humidity: <70% to 50°C or <80% to 
35°C but <70% when measuring reisistance 
above 20 MQ 

Shock and Vibration: Per MIL-T-28800, Class 5 
Safety: UL 1244 listed 

Power: Single 9V battery, NEDA 1604, typically 
170 hours of operation with alkaline type 

Size: 180 mm L x 86 mm Wx 45 mm H (7.1 in 
X 3.4 in x 1.8 in) 

Weight: 0.41 kg (0.90 Ib) 

Included: Manual, TL70 test leads, 9V battery, 
operator’s card, spare fuse 


Ordering Information 


Models January 1989 prices 
8060A DMM, measures frequency ........ $389 
BOGZAMM te vee. ere ddaag tte onen 329 
Accessories (Also see page 127) 

PE2O0 sestsCead: Seti crater see cee 35 
TL70 Replacement Test Lead Set ......... 8 
Y8132 Test Lead Set... eeeeeeee 11 
Y8134 Deluxe Test Lead Kit .................. 22 
Y8140 Test Lead Set... eeeeeeeees 20 
C25 Ruggedized Soft Case ...............6 20 
C90 Soft Carrying Case ....... cece ate) 
C100 Universal Carrying Case................ 30 
A81 Battery Eliminator .............c cee 20 
83RF 100 mHz RF Probe....................... BS 
SSRFS00 miriz RE Probe.n.0.ce-n 85 
80TK Termocouple Module.................... 65 
80T-150U Temperature Probe ............... 120 
80K-6 High Voltage Probe .................... 49 
80K-40 High Voltage Probe ................... 85 
80J-10 Current Shunt.............cccceeseeeeee 35 
Y8100 DC/AC Current Probe ................. 259 
Y8101 AC Current Probe ...................06 69 
80i-400 AC Current Probe .................... 69 
80i-410 DC/AC Current Probe ............... 129 
80i-600 AC Current Probe .................0. 119 
80i-1010 Dc/AC Current Probe .............. 229 
80i-kW Current/Power Probe ................. 395 


Service & Support 
Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 
Available through Distributors (See page 500) 
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PM 2518, PM 2618, PM 2718 (Series 18) 


PM 2518 rms multimeter PHILIPS 
mS 


PM 2518 


ae option for rede apr ca 
Piecuane closed ¢ case calibration : 


These Series 18 DMMs are portable and com- 
pact, convenient for use in the laboratory or field, 
with all the performance and features expected 
of benchtop instruments. 

The range of three models allows you to select 
exactly the functions you need for your applica- 
tion and environment, from general purpose 
testing, through communications and digital 
measurements, right up to R&D. Series 18 DMMs 
offer an excellent combination of value, conven- 
ience and performance. 


High Accuracy Display 


The 4+ digit display permits fast, high resolu- 
tion measurements to be made on all functions. 
For example, 5V is measured to the nearest milli- 
volt, with an accuracy of 0.1% or better. 


af HE I 


AC True rms Values, Accurate up 
to 100 kHz 

The new Series 18 DMMs have a custom true 
rms converter that guarantees accurate meas- 
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PM 2618 rms multimeter 


PHILIPS PHILIPS 
ZERO 


re PM 2718 rms multimeter 


PM 2618 PM 2718 


urements on all ac signals (AC coupled). The fol- 
lowing table compares the readings given for 
various input waves for the Series 18 meters and 
standard averaging instruments 


RMS value 
Reading on 


new Series 18 
% error 


Reading on 
averaging meter 5. ey 4. te a2 
% error 


750V Protection for Reliability 


With standard 750V ohms input protection on 
all except current ranges, these new meters are 
amongst the best protected handheld instru- 
ments against accidental overload. 

They can be connected to three-phase power 
supplies and the function switch can be rotated 
through the ohms range without damaging the 
meter. 

Standard dc and ac voltage range is 1 kV, pro- 
tected to withstand 2.5 kV spikes, ensuring that 
these meters are not damaged in tough measur- 
ing conditions. 


Bargraph Display 

In checking signal trends or looking for peak 
values, the new Series 18 bargraph display is a 
step forward over conventional analog pointer 
systems. For example, as long as the input 
signal is increasing, the rotating bargraph moves 
to the right. When autoranging of the digital 
display value occurs, the bargraph continues to 
move to the right, always giving a clear indication 
of the signal trend, even when the signal crosses 
meter ranges. 

For accurate detection of peak values, for 
example when tuning communication equipment, 
the bargraph has a maximum resolution equiva- 
lent to 8 counts on the digital display, or 0.08% of 
an analog scale. 

For adjustment to set values, the ZERO SET 
mode of the new Series 18 meters allows the 
bargraph to function as a highly sensitive minus- 
null-plus indicator. This allows accurate analog- 
indicated settings to any value within the meter’s 
measuring range to an accuracy of 0.3%. Conti- 
nuity testing not only gives an audible warning, 
but also a visual indication on the bargraph 
display. 


Trend and Peak mode 


To ee 


Increasing Trend 


Peak value 


Decreasing Trend 


-—20 %rng. 
=. 20s 0ING: 
+ 0.3% rng. 


Continuity test 
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ON/OFF 


PM 2518 


PM 2518 


* AC True rms (AC coupled) 

* 750V ohms protection 

* Analog bargraph 

* Closed-case calibration 

* Relative measurements 

® dB measurements 

* Temperature measurements 
* 0.1% de accuracy 

* 40 kHz range 


PM 2518, PM 2618, PM 2718 (Series 18) 


PM 2618 rms multimeter PHILIPS 


4 


ax.anov ZS MAx.1000V 


ON/OFF 


PM 2618 


All PM 2518 features plus ... 
* 0.07% dc accuracy 
° 70 kHz AC range 
® 200 kHz counter 


® 10 MHz logic detection 


*° mAs option 


PM 2618 


PM 2718 rms multimeter PHILIPS 


La 
32 


A000y 


ay 


oo 
o 
a 
Max.adov AV max 


START. 
FUNCTION “CAPTURE 


ON/OFF CAPTURE 


PM 2718 


PM 2718 


All PM 2618 features plus ... 
* 0.04% dc accuracy 

® 100 kHz ac range 

® Min/Max. measurements 
* Data capture and hold 


10 MHz LOGIC Detection (PM 2618 
and PM 2718 only) 


Digital signal activity at speeds of more than 10 
MHz canbe meaningfully indicated by the LOGIC 
function. This allows not only high, low, bad or 
pulsed logic levels to be detected, but also gives 
an indication of the duty cycle at the measured 
point. The ability to distinguish between bad 
levels and real open circuits considerably re- 
duces troubleshooting time. 

At ‘any logic’, compatibility is simply achieved 
by connecting the measuring leads to the low 
and Vcc levels in the circuit to be tested, and 
pressing the ZERO button. The thresholds for 
the LOGIC mode are then set to 25% (low) and 
75% (high) of this value, thereby covering the full 
range of logic levels — from low-power CMOS to 
industrial hardwired logic. 


DISPLAY 


fl 


PROBE 


PROBE 


“AAR 
a 


HOLD PROBE 


ST 


SRS EE 


Wes 


open circuit 


HOLD PROBE 


vb Adie, 


ROBE 


OPER 


PROBE 


PROBE 


mAs Version (PM 2618 only) 


Where milliamp second measurements are 
required, for example in medical environments, 
a special PM 2618 version allows these to be 
made in addition to any other standard functions. 
A single switch allows selection of mA, mAs 
measure or mAs zero. Measurement of pulses 
from 0.5 ms to 1 s in the range 10 uAs to 20 As 
ensures compatibility with current and future 
X-ray systems and scanners. This special ver- 
sion also includes the backlight display, with 
automatic on/off switching depending on the 
ambient light level. 


Resistance Measurements from 
Short Circuit to 100 Mohm 


Fast circuit-continuity checks are possible with 
a beeper that gives an instant warning of short- 
circuits, while resistance values from 100 mohm 
to 100 Mohm are displayed clearly and with 
optimum resolution via the autoranging. 
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PM 2518, PM 2618, PM 2718 (Series 18) 


Accuracy (% reading = % range) Input 
Resolution charac- Response Overload 
| PM 2518 PM 2618 PM 2718 teristics time protection 


0.1 + 0.02 0.07 + 0.02 0.04 + 0.02 
0.1 + 0.02 0.07 + 0.02 0.04 + 0.02 
0.1 + 0.02 0.07 + 0.02 0.04 + 0.02 
0.1 + 0.02 0.07 + 0.02 0.04 + 0.02 


1000 Vrms 
2.5 kV spike 


Manual < 1s 
Auto < 1.5S 


Vac 
(ac. coupled, 
True RMS, 

crest factor 2) 


Manual <1s 1000 Vrms 
Auto <1.5s 2.5 kV spike 


20 mA and 


20 mZ <25 mV drop Voltage drop 


200 mA <250 mV drop| Manual<1s | 200 mAranges | excludes fuse 
2A <25 mV drop | Auto <1.5s fuse protected on 20 mA and 
10A(20A<20s) <250 mV drop 200 mA ranges 


lac 

(ac coupled 
True RMS, 
crest factor 9) 


Manual <1s 
Auto <2 


Voltage drop 
as Idc 


0.15 + 0.05 1 mA drive Open input 

0.15 + 0.05 100 pA drive | Manual <1s Voltage 3V 

0.15 + 0.05 10 pA drive Auto <3s 

0.15 + 0.05 1 pA drive 100 MQ 
0.3 + 0.1 100 nA drive Manual ranging 


pe 5+3 10 nA drive 10 
Hz 
limit 


PM 2618 and 200 kHz 10 Hz A. 0.1 + 0.01 sensitivity 

PM 2718 only 2 MQ//3pF Gate time 1s 
100Q RTD + 1000°C -20 to + 100°C} -20to 100°C | -20 to + 100°C current probe -60°C to +200°C 
Diode Test_| 1vdc | 100uv | OS+01 | 09+01 | O3+01 | image | <ts | 750VeR | | 
05401 


0.1 + 0.01 
0.1 + 00.1 


10 Hz lower 


dB Vac -51 dB to 0.1dB(>100 mV) as Vac ~ as Vac as Vac Referenced to as Vac as Vac 
+43 dB 1 dB (<100 mV) 1 mW 6002 
dB Vdc -47 dB to 0.1 dB(>10 mV) +0.1dB(>10mV) +0.1dB(>10mV)|+0.1dB(>10mV)| Referenced to as Vde as Vdc 
+53.8 dB 1 dB (<10 mV) | +1dB(<10mV) | +1dB(<10mV) | +1dB(<10mV) 1 mW 500 1 mW 50Q 


Easy to Read in the Dark Direct Gain and Loss 200 kHz Frequency Counter 
Where measurements have to be made under Measurements Function (PM 2618, PM 2718 only) 
poor lighting conditions, for example among tightly Measurements on amplifiers or communica- A fully automatic counter function works at 


packed equipment or in out-of-the-way areas, tions equipment frequently require the conver- _ frequencies from 1 Hz to 200 kHz. Read-out is 
special backlight versions of the new Series 18 _ sion of readings into dB values. This is available —_ direct, with a scale indication showing Hz or kHz. 
DMMs have a display light that switches on with a single button operation on the Series 18, _ It is highly sensitive, making it suitable for audio 
automatically. If no new measurement is made, to aresolution of 0.1 dB andeliminating the need applications. 
the backlight switches off after a short period to for separate calculations. 
conserve battery life. Complete power-down of MIN/MAX Read-Out (PM 2718 only) 
the instrument takes place after 30 minutes on Relative Reference Values To monitor minimum and maximum levels in 
both standard and backlit versions. Combined — easurements of tolerances or component _ test set-ups, all the user has to do is connect the 
with wh power consumption in normal use, this qeviations from specified values are simple with PM 2718 and leave it to measure. Minimum and 
aie utes to a battery lifetime of hundreds of the Series 18. A reference relative value canbe maximum readings can be recalled and dis- 
reat set using the ZERO button, so the user does not eke at ne ed and y aghale ae se 
-_— : always have to make the measurement relative readings of low-frequency signals (+1Hz) can be 
Direct Temperature Readings to zero and calculate the deviation. Measure- | measured and read within a few seconds. 
The optional PM 9249 Platinum RTD 100 probe ments are then made automatically, relative to 
gives direct temperature readings from -60 to that reference value. Data Capture and Hold 
+200°C, with a resolution of 0.1°C for air, liquid or PM 2718's data capture function allows a 
surface temperatures. measured value to be frozen on the display, 
essential when working in situations where ac- 


124 1989 Fluke and Philips Catalog 


Handheld Multimeters 


PM 2518, PM 2618, PM 2718 (Series 18) 


cess to the measurement point is difficult. PM 
2718 offers this as standard and it is optionally 
available on all Series 18 instruments with the 
data hold probe PM 9267. The user simply 
connects the measuring leads, waits for the 
“beeper” to confirm that the measurement has 
been acquired, and it can be read whenever it is 
needed. 


Closed-Case Calibration 


The new Series 18 DMMs are the first compact 
battery-powered units to offer closed-case cali- 
bration, a facility normally found only on much 
more expensive instruments. This facility allows 
savings in calibration time and cost and ensures 
error-free calibration. 

The instruments can be recalibrated without 
opening the case by connection of an appropri- 
ate standard and switching the unit to "CAL" 
mode. For volume users recalibration is possible 
in an automated system environment. The op- 
tional PM 9181 GPIB interface speeds calibra- 
tion by enabling these meters to be triggered, 
ranged, read and recalibrated over the IEEE 488 
standard bus. 


Specifications 


General 


Display: LCD, 12mm height with range and 
message characters 

ADC System: Delta modulation, auto-zeroing, 
11,000 counts 

Reading Rate: 2.5 measurements/s 

CMMR DC: >100 dB 

CMMR 50/60 Hz: >80 dB 

SMMR 50/60 Hz: >60 dB 

Ranging: Fully automatic except 100 MQ 
Range Selection: Auto-range up at 110% of fs; 
Auto-range down at 10% of fs; Manual ranging 
by key 

Overload: Indicated by OL on display 
Underload (dB): Indicated by UL on display 
Crest Factor Overload: Indicated by on 
display 

High Voltage 110V: Indicated by 
Max. V x Hz: 10’ 

Reference Conditions: 23°C + 2°C, RH 
20... 80%, dewpoint 28°C 


on display 


SERIES 18 AC BANDWIDTH 


non oO fF a DN DO O 
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10 kHz 20 kHz 


40 kHz 


Logic Function (PM 2618 and PM 2718 

onl 

Nee Mf test unit entered by use of ZERO key on 
meter 

Default Vcc: 3.2V (gives 0.8V and 2.4V) 
Logical 0 Level:<0.25Vcc 

Logical 1 Level:20.75Vcc 

Threshold Resolution: +50mV 

Max. Vcc: 100V 

Min. Pulse Duration: 100 ns using 1:1 probe 
Max Frequency: 10 MHz using 1:1 probe 
Beeper Function: On/Off via FUNCTION key; 
Low tone for logical 0. High tone for logical 1; 
intermittent high tone for pulse 


Relative Measurement (using ZERO button) 


Applicable Functions: All 

Set Reference: On pushing ZERO button; last 
displayed value is used as reference 

Recall Reference: By pushing and holding ZERO 
Clear Reference: By key combination or Auto 
range selection 


BEEPER Functions 


PM 2518 and PM 2618: Dual tone selectable for 
ohms; Low <10%, high <continuity; Low <10%, 
high <1% logic; see logic function 

PM 2718: As PM 2618 plus data captured indi- 
cation 


Environmental Conditions 


Reference Temperature: 23°C + 1°C 

Rated Range of Use: 0...+45°C 

Operating Range of Use: -10...+55°C 
Storage & Transport: -40...+70°C 

Limits of Humidity for Operation: 20...80% 
Max Dew Point: +28°C 

Calibration Interval: 1 year 

Power Supply: 4 x R14 batteries or PM 9218 A 
Power Supply Adapter 

Power Consumption: /02 versions 45 mW typi- 
cal; /12 versions 180 mW typical (light on) 
Safety: Class II acc. to IEC 348/VDE 0411/UL 
1244 

Warranty Period: 1 year 

Size: 170 mm L x 55 mm W x 188 mm H (6.7 in 
L x 2.2 in W x 7.4 in H) 

Weight: 0.7 kg (1.5 Ib) 

Included with instruments: PM 9266 safety 
leads and probes, operating manual, spare fuses 
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Ordering Information 


Models January 1989 prices 


PM 2518/023 Standard version.............. $275 
PM 2518/123 Standard version with 


backlitidisplayeet sno rte cccvrnese 360 
PM 2618/023 Extended version ............. 329 
PM 2618/123 Extended version with 

DACKHUGISOIAY osscc cn creane st cecnegheascatkntas 409 
PM 2618/323 mAs version with 

DacCkit: GISDIAV, pgrcrecc-ns<cctucanence ore tap oe 750 
PM 2718/023 High accuracy version ..... 379 
PM 2718/123 High accuracy version with 

Backlit display) \..i. irri Oiexidece yd aaneeetiea 459 


Accessories (Also see page 127) 
PM 9101/01 AC/DC Current 


Clamp RecA cere cereeeeere, aeons $495 
PM 9210 50Q HF Probe .............cccccseee 259 
PM 9212 Accessory Kit for 

PM 9210 a2..e.scts te eee ae 220 
PM 9213 Low cost HF (100 MHz) 

Probe iccstetccessserceseesnct cesta Coenen aes 69 
PM 9215/50 10MHz Logic View 

PrOD@ sssceesspstecetcce he a eee eee 75 
PM 9218A/013 Power Supply ................ 40 
PM 9244 30A Shunt ..........ceeceeeeeeeeteeee 69 
PM 9245 100A AC Current 

Probert i ere i eee 65 
PM 9246/03 30 kV Probe ..............cceee 149 
PM 9249/01 Pt 100 Temperature Probe 150 


PM 9266 /02 Pair of Safety Test Leads.. 39 
PM 9267/01 Data Hold Probe ................ 
PM 9278/02 Carrying Case ..............0.6 75 


Service & Support 

Warranty 
One-year product warranty. See page 470 for 

further information on warranty terms and condi- 

tions. 


- 
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DIGITAL VOLTMETERS and MULTIMETERS 


ACCESSORIES 


8500 Series 
8840 Series 


TL20 Test Lead Set 
TL70 Test Lead Set 
Y8131 Test Lead Set 
Y8132 Test Lesd Set 
Y8133 Test Lead Set 
Y8134 Test Lead Set 
Y8140 Test Lead set 


C20 Hard Case 
C25 Soft Case 
C50 Soft Case 
C70 Holster 
C81G Holster Grey 
C81Y Holster Yellow 
C86 Hard Case 
c90 Soft Case 
C100 Hard Case 
Y8205 Soft Case 


A81 Battery Eliminator 


80T-H Touch-Hold Probe 
83RF R.F. Probe 

85RF R.F. Probe 

80TK Temp. Module 
80T-150U Temp. Probe 
80T-SP —_ Temp. Probe 
Y8102 Temp. Probe 
Y8103 Temp. Probe 
Y8104 Temp. Termination 


80K-6 H.V. Probe 
80K-40 H.V. Probe 


Y8100 Current Probe 
Y8101 Current Probe 
80i-400 Current Probe 
801-410 Current Probe 
80i-600 Current Probe 
80i-1010 Current Probe 
80i-kW Current/Power Probe 


LCA-10 


Line Current 

Test Adapter 
Y9108 BNC Adapter 
Y9109 BNC Adapter 


¢ Means Compatible and recommended —Not compatible, not recommended, or not applicable 

(1) Y9109 Adapter required (6) Accomodates DMM with Holster *For additional accessories see page 485 (rackmounts, 
(2) On some ranges inputs must be shunted to equal (7) Compatible, 320A maximum cables, etc...) 

10 MQ (8) Requires ac option for ac current 


(9) Loose fit 


(3) Current-measuring option required or A90 (10) 1 amp resolution for ac current 


- (4) Included with DMM 
(5) Feature of DMM alone 


Note: All products with a PM prefix are designed and 
manufactured by Philips. All other products are designed 
and manufactured by John Fluke Mfg. Co., Inc. 
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mm Model Number | Description 
Measurement PM 9071 Banana-Banana 135 Ohm 
Cables 
PM 9072 Banana-BNC 135 Ohm 
PM 9074 BNC-BNC 50 Ohm 


Adapters PM 9051 Adapter BNC-Banana 
PM 9053 Adapter Banana-BNC 
PM 9061 Adapter BNC-BNC 


T-Piece BNC 
Test Leads Pair of Test Leads 

Pair of Safety Test Leads 
4-Wire Test Leads 
Measuring Cable 
1:1 Passive Probe 
10:1 Passive Probe 
Hold Probe 
Hold Probe 
Logic View Probe 
HF Option 
HF Probe 
HF Probe Set (Linear) 
Accessory Set for PM 9210 
Low cost HF Probe 
Peak Voltage Option 
Temperature Probe 


Current 30A Shunt 
100A Transformer 
Power Line Power Line 
Power Line (220V) 
Carrying Cases Ever-Ready Case 
Rack Mount (2E High) 19" Rack Mount Kit 
Rack Mount Unit 
3E Rackmount Kit 
Rackmount Kit 
Interfaces BCD Output 
Bus-Line Interface 


PM 9291/02 Bus-Line Interface 
PM 9254/02 Analog Output 


Linearizers PM 9877 J/2 Thermocouple Module J-type 
PM 9877 K/2 Thermocouple Module K-type 


*Included in delivery | AOptional “No longer available 


PM | PM 
2618/2718 


PM | PM 
2518 |2618 
/02 | /02 


PM 
2718 
/02 


iol ail? fa: DP DP ed 
Fee ee) WR is TES 
AS | | ain ee ih ees we [ese 
an ba) MSS ee ee ee as 
Ce PEs ee es 
pAtafatafat fat fatality 
Pa aa) 8 EM ee a ee a ee | 
PRIS a er ee 
FES EE a 
[= A SP a DF 
[SES 
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Y8131 Y8132 Y8140 


Y8131 Test Lead Set $11 


Four-foot test leads feature exposed banana 
plugs on one end and detachable probes with 
solid pin tips and finger guards on other end. 
Compatible with Y9134 Alligator Clips. See Selec- 
tion Guide for compatible DMMs. 


Y8132 Test Lead Set $11 


Same as Y8131 except safety designed banana 
plugs are shrouded by an insulating shield. See 
Selection Guide for compatible DMMs. 


Y8140 Test Lead Set $20 


Slim, retractable, insulated, needle-point tips 
adjust to desired length. Tough, thin insulation 
extends all the way to the points to prevent 
shorting adjacent components or conductors. 
Needle points easily pierce varnish and thin 
insulation to give good electrical contact. Four- 
feet long. See Selection Guide for compatible 
DMMs. 


TL20 Test Lead Set $35 


Sixty-three inch silicon insulated test leads that 
remain flexible from -100°C to 300°C (-148°F 
to 572 °F). Leads have shrouded right-angle 
connections. Interchangeable stainless steel test 
probes and sagety alligator clips. See Selection 
Guide for compatible DMMs. 
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TL70 Test Lead Set $8 


Safety-designed right angle plugs shrouded 
by insulating shield. Strain relief where wire joins 
probes 53-inches long. Compatible with AC90 
Alligator Clips. See Selection Guide for compat- 
ible DMMs. 


Y8133 Test Lead Kit 


$22 


Y8133 includes a black and a red insulated 
wire lead each having an exposed banana plug 
on one end and a Ssafety-designed, shrouded 
banana plug on the other. Leads have strain 
relief for long life. Also included are two insulated 
alligator clips, two spade lug tips, a spring- 
loaded hook tip, and two probes with solid metal 
pin tips, finger guards, and pouch. Any of the 
clips, tips, and probes may be plugged onto the 
shrouded banana plug on either wire lead. See 
Selection Guide for compatible DMMs. 


Y8134 Test Lead Kit (Shown) $22 


Same as Y8133 Test Lead Kit except banana 
plugs are shrouded by an insulating shield on 
both ends of each lead. See Selection Guide for 
compatible DMMs. 


Y9104 


Y9134 Alligator Clips $17 


Package of ten insulated alligator clips with 
banana jack. Five red and five black. For Y8131 
through Y8134. 


Y9104 Alligator Clips $12 

Package of six black slip-on insulated alligator 
clips for ground connections. Compatible with 
pin-tip size probes except TL70. 


AC70 Alligator Clips $5 


Package of four slip-on, insulated alligator 
clips. Two red and two black. Compatible with 
TL70 or other pin-tip size probes. 


Y8205 Soft Carrying Case 


A soft vinyl plastic case designed for the 
storage and transport of either an 8000A, 8010A, 
8012A, 8050A, 2165A, 2166A, 2168A, 2175A, 
2176A, or 8600A DMM. A separate storage 
compartment is provided for test leads and other 
compact accessories. ‘ 


$35 
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C25 Soft Carrying Case $16 


Thickly padded vinyl with tough exterior and 
interior and heavy-duty water resistant zipper. 
Holds DMM and test leads. Includes combina- 
tion belt loop/carrying strap and two storage 
pockets. For Fluke 25/27 and 8025A. Also 
accomodates small accessories and Fluke 21, 
23, 73, 75, 77 Meters in C70 holster. 


C50 Soft Carrying Case $13 


A soft, zippered vinyl case for Fluke 21, 23, 73, 
75, 77 Multimeters when not in C70 Holster. 
Includes pocket for test leads. Use C25 with 
holster. 


$13 


C90 Soft Carrying Case 


Constructed of double-wall, fabric-backed vi- 
nyl with padded interior and zippered closure for 
complete protection. Inside pocket holds test 


leads and operator’s instruction card. Carrying 
strap doubles as belt loop holder. Accommo- 
dates 20 and 70 Series DMMs in C70 Holster. 
For all Fluke handhelds except 25 and 27 DMMs. 


C20 Hard Carrying Case $20 


The C20 is a heavy duty hard case made of 
shock resistant polypropylene. A carrying handle, 
operator's guide decal, and storage compart- 
ment for test leads and other small items is 
included. The cover is secured by two latches 
that also latch the case top to the back of the case 
for convenient storage and to form atilt-up stand. 
For Fluke 25/27 and included with Fluke 8025A. 


C86 Hard Carrying Case $20 


The Model C86 Carrying Case is a molded 
polyethylene container designed for either an 
8010A, 8012A, 8000A, 8050A, or 8600A DMM. 
This rugged case provides the DMM with maxi- 
mum protection against rough handling and 
adverse weather conditions. A separate storage 
compartment is provided for test leads and other 
compact accessories. 


C100 Hard Carrying Case $30 


A tough, polypropylene case that provides 
protection against rough handling and bad 
weather. Will also hold 80i-600, 80i-400 or Y8101 
Current Probes and smaller accessories. Re- 
sembles C86. See Selection Guide for compat- 
ible Handheld Multimeters. 


C70 Multipurpose Holster $10 


The C70 is for Fluke 21, 73 and 75 Multimeters 
and is included with the Fluke 23 and 77 models. 
It is made of a tough semiflexible plastic that 
snaps over the instrument to absorb shocks and 
protect the meter from rough handling. The hol- 
ster also doubles as a tilt stand and includes a 
belt clip. Holster stores test leads and probes. 
Probes may be snapped into holster so only one 
hand is needed to hold both the meter and probe 
tip in contact with test point. 


1989 Fluke and Philips Catalog 


131 


Multimeter Accessories 


Fluke-Produced Accessories 


C81Y /C81G 


C81G/C81Y $14 


The C81G and C81Y fit Fluke 80 series mul- 
timeters. Yellow version (C81Y) is included with 
multimeter. Gray version (C81G) is optional. 
Made from durable semiflexible plastic, the C81 
holster snaps in place around the multimeter to 
protect it form rough handling. Flexible rear 
stand/bail has multiple uses including tilt stand, 
belt loop, pipe hook etc... Holster stores test 
leads and probes. Probes may be snapped into 
holster so only one hand is needed to hold both 
the meter and probe tip in contact with test 
point. 


A81 Battery Eliminator 


The A81 provides line operation for DMMs 
without discharging their disposable batteries. 
Available in three line voltage versions. Specify 
version desired. See Selection Guide for com- 
patible DMMs. 


$20 


A81-115 115V input (U.S. plug) 
A81-230 230V input (European plug) 
A81-100 100V input (U.S. plug) 
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80T-H Touch-Hold Probe $59 


The 80T-H is a direct signal-through test probe 
with a touch and hold feature. Touch-and-hold 
allows voltage or resistance readings to be held 
on a digital multimeter display following contact 
of the probe tip with the test point. Operator can 
devote full attention to manipulating the probe 
until the measurement is complete, then remove 
the probe and observe the reading on the DMM. 
Activation of a pushbutton on the probe causes 
the DMM to hold the last number displayed until 
the pushbutton is released. Works with 8010A, 
8012A, 8050A only. 


Voltage Rating: 

Tip to Common: 1000V dc or peak ac maximum 
Common to Ground: 60V dc or 42V peak ac 
maximum 

Input Capacitance: 150 pF maximum 

Lead Resistance: 0.580 maximum 


83RF-100 kHz to 100 MHz 
85RF-100 kHz to 500 MHz 


83RF High Frequency Probe $55 


The 83RF converts a 10 megohm input resis- 
tance dc voltmeter into a high frequency, 100 
kHz to 100 MHz, ac voltmeter. Conversion from 
ac to dc is on a one-to-one basis over a range of 
0.25 to 30V rms. The probe’s dc output is 
calibrated to be equivalent to the rms value of a 
sinewave input. 

AC-to-DC Ratio: 1:1 
Ratio Accuracy: +1 dB above 1V; +1.5 dB 
below 1V (at 1 MHz with 10 MQ load) 


Frequency Response: +1 dB 100 kHz to 100 
MHz (relative to 1 MHz) 

Extended Frequency Response: Relative read 
ings from 20 kHz to 250 MHz 

Response: Responds to peak value of input; 
calibrated to read rms value of a sinewave 
Voltage Range: 0.25 to 30V rms 

Maximum Input Voltage: 30V rms, 200V dc 
Input Capacitance: Approximately 3 pF 


85RF High Frequency Probe $85 


The 85RF is designed to convert a 10 megohm 
input resistance dc voltmeter into a high fre- 
quency, 100 kHz to 500 MHz, ac voltmeter. Ac to 
dc conversion ratio is one-to-one over a range of 
0.25 to 30V rms. The probes dc output is cali- 
brated to the rms value of a sinewave input. 
AC-to-DC Ratio: 1:1 
Ratio Accuracy: +0.5 dB above 0.5V (at 1 MHz 
with 10 MQ load) +1 dB below 0.5V 
Frequency Response: +0.5 dB 100 kHz to 100 
MHz; +1.0 dB 100 MHz to 200 MHz;* +3.0 dB 200 
MHz to 500 MHz” (relative to 1 MHz) 
Extended Frequency Response: Relative read 
ings from 20 kHz to 700 MHz 
Response: Responds to peak value of input; 
calibrated to read rms value of a sinewave 
Voltage Range: 0.25 to 30V rms 
Maximum Input Voltage: 30V rms, 200V dc 
Input Capacitance: Approximately 3 pF 
*Referred to high and low inputs at probe tip 


80T-150U 


80T-150U Temperature Probe $120 


The 80T-150 is a universal temperature probe 
designed to provide virtually all DMMs with 
temperature measuring capability. Intended for 
air, surface, and non-corrosive liquids, the probe 
provides direct temperature conversion of 1 mV 
dc per degree. A three-position switch on the unit 
acts as a power Switch and is used for selecting 
Celsius or Fahrenheit scaling for the output. In 
addition, the OFF position of the power switch 
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allows the battery condition to be determined via 
the external DMM. Operating power for the 80T- 
150U is derived from a standard 9 volt battery. 
Typically, the battery provides more than 1600 
hours of continuous operation before replace- 
ment is necessary. An outstanding feature of 
particular importance to electronically-oriented 
users is the probe’s ability to stand off voltages 
to 350V dc or peak ac. This allows voltages to be 
present on devices whose temperature is being 
measured. Resolution is 0.1° on the 200 mV 
range of a 3-digit DMM. Most accurate DMM 
temperature probe System. 


Temperature Range: -50°C to +150°C or -58°F 
to +302°F, cable 70°C maximum 
Celsius-Fahrenheit Selection: Switch selected 
Sensitivity: 1 mV per °C or °F 

Resolution: 0.1°C or 0.1°F recommended 
maximum 

Ambient Temperature Range for Unit: 0°C to 
+50°C 

Relative Humidity: 90%, non-condensing from 
0°C to 35°C 

Accuracy: (Including nominal 0.25% voltmeter 
error, in +15°C to +35°C ambient) 

#1°C (1.8°F) 0°C to 100°C, decreasing linearly to 
43°C (5.4°F) at -50°C and +150°C 


80T-SP Type K Surface 
Thermocouple 


For use with 8024A and 8024B for measuring 
the temperature of flat or slightly convex sur- 
faces. 


$95 


Time Constant: 4 seconds typical on metal sur- 
face; 15 seconds max for a 260°C change 
Range: 0°C to 260°C, handle and cable 105°C 
maximum 

Accuracy: +2.2°C from 0°C to 260°C (with re- 
spect to NBS thermocouple tables). Also de- 
pends on good contact between the tip and the 
Surface to be measured. 

Probe Diameter: 12.5 mm (.5 in) 

Probe Length: 9.4 cm (3.75 in) 

Conductor Length: 1.12m (48 in) 


Y8102 Type K Thermocouple 
Probe $62 


Designed for use with Fluke 8024A and 8024B 
Digital Voltmeter. Sheath material is Inconel, 
especially good for liquid immersion measure- 
ments. 


Time Constant: 10 seconds, for air at room 
temperature and one atmosphere of pressure 
moving 65 feet per second 

Temperature Range: 0°C to 926°C (32°F to 
1700°F) 

Accuracy: +2.2°C from 0°C to 276.7°C and 
+0.75% of reading from 276.7°C to 926°C 
Probe Diameter: 3.18 mm (0.125 inch) 

Probe Length: 15.2 cm (6 inches) 

Conductor Length: 1.12 meters (48 inches) 


Y8103 Type K Bead 
Thermocouple 

For use with 8024A and 8024B in any applica- 
tion except liquid immersion or penetration. 


Exposed tip provides fast response. Teflon insu- 
lation. Four feet. 


$26 


Time Constant: 2 seconds, for air at room 
temperature and one atmosphere of pressure 
moving 65 feet per second 

Temperature Range: 0°C to +260°C (32°F to 
+500°F) 

Accuracy: +2.2°C from 0°C to +260°C 
Useable Range: To -40°C (-40°F) 


Y8104 Thermocouple 
Termination $11 


The Model Y8104 Thermocouple Termination 
provides isothermal termination for any Type K 
thermocouple wire connected to 8024A and 
8024B. The isothermal nature of the Y8104 
ensures that there is no temperature difference 
between the junctions created by the instrument 
and the connection of the thermocouple to the 
terminals. Maximum wire size is #14 AWG. 


80TK Thermocouple Module $65 


The Fluke 80TK Thermocouple Module is a low 
cost temperature measurement accessory de- 
signed to work with any digital multimeter. It 
converts the microvolt output from a “K” type 
thermocouple into a 1 millivolt per degree signal. 

The on-off switch allows selection of degrees 
“C” or “F” output scaling. Input is via a “mini” 
thermocouple connector, with provision inside 
for hardwiring. A bead thermocouple, with 
miniconnector attached, is included with the 
80TK. Immersion probes and surface probes are 
also available, as are additional bead probes. 

The output of the 80TK may be read on any 
DMM having 10 Mohm or greater input imped- 
ance and a 3-digit display. It is powered by a 
standard 9V battery, with a typical operating life 
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of 1600 hours. Battery condition can be checked 
on the DMM with battery test instructions printed 
on the 80TK. 


Measurement Range: -50°C to 1000°C (-58°F 
to 1832°F) 

Ambient Operating Range: 0°C to 50°C, 32°F 
to 122°F 

Accuracy: 


-50°C to -20°C 2.5% +2°C 
-58°F to -5.8°F 2.5+3.6°F 


-20°C to 350°C 0.5% +2°C 
-4°F to 662°F 0.5% +3.6°F 


350°C to 500°C 1.75% +2°C 
665°F to 932°F 1.75% +3.6°F 
500°C to 1000°C 2.0%+2°C 

933°F to 1832°F 2.0%+3.6°F 


80PK-1 K-Type Bead Probe $12 


Accuracy: (with respect to NBS tables): +1.1°C 
(2.0°F) over the range of 0°C to 260°C (32°F to 
500°F). Typically within 1.1°C of NBS tables 
over the range of -40°C to 0°C (-40°F to 32°F) 
Restrictions: Must be used in Teflon-compat- 
ible environments and is not suitable for liquid 
immersion. The 260°C (500°F) continuous tem- 
perature rating is primarily determined by the 
Teflon insulation. 


80PK-2A 


80PK-2A K-Type Immersion 
Probe 
Accuracy: (with respect to NBS tables) 


$36 


-196°C to -110°C (-320°F to -166°F) 

| -110°C to -40°C (-166°F to -40°F) 
-40°C to 275°C (-40°F to 527°F) 
275°C to 1090°C (559°F to 1922°F) 


+4% of Rdg 

+4.4°C (4°F) 

tei2cC(2°F) 
+.0.4% of Rdg 


Restrictions: The sheath material of the 80PK- 
2A is Inconel. It should not be used in the 
presence of sulfur above 537°C (1000°F). 


80PK-3 K-Type Surface Probe $69 


Accuracy: (with respect to NBS tables): +1.1°C 
(2.0°F) over the range of -28°C to +260°C 
(-18.4°F to 500°F) 

Restrictions: The 260°C continuous tempera- 
ture rating is primarily determined by the Teflon 
support piece. The Teflon insulation should not 
be exposed to temperatures exceeding 260°C 
(500°F) nor to open flame, since this can cause 
release of toxic material. 


80PK-4A 


80PK-4A K-Type Air Probe 
Accuracy: (with respect to NBS tables) 


$49 


-196°C to -110°C (-320°F to -166°F) | +2% of Rdg 
+2.2°C (4°F) 
+1.1°C (2°F) 


+0.4% of Rdg 


-110°C to -40°C (-166°F to -40°F) 
-40°C to 275°C (-40°F to 527°F) 
275°C to 816°C (559°F to 1598°F) 


Restrictions: The 304 stainless steel baffle 
should not be exposed to halides or sulfides. 


80PK-5 K-Type Piercing Probe $36 
Accuracy: (with respect to NBS tables) 


-196°C to -110°C (-320°F to -166°F) 
-110°C to -40°C (-166°F to -40°F) 
-40°C to 275°C (-40°F to 527°F) 

275°C to 816°C (559°F to 1500°F) 


+2% of Rdg 
+2.2°C (4°F) 
+121°C (256) 
+0.4% of Rdg 


Restrictions: The sheath material of the 80PK- 
5 is 316 stainless steel. It should not be exposed 
to halides or sulfides. 


80PK-6A K-Type Exposed 
Junction Probe 
Accuracy: (with respect to NBS tables) 


$43 


-196°C to -110°C (-320°F to -166°F) | +2% of Rdg 

+2.2°C (4°F) 
+1.1°C (2°F) 
+0.4% of Rdg 


-110°C to -40°C (-166°F to -40°F) 
-40°C to 275°C (-40°F to 527°F) 
275°C to 870°C (559°F to 1598°F) 


Restrictions: The sheath material is 304 stain- 
less steel. It should not be exposed to halides or 
sulfides. 'In addition, the probe should not be 
used in reducing atmospheres or a vacuum.” 
“Because of the open access to the inside of the 
sheath via the exposed bead, the probe must not be 
immersed in liquid or saturated vapor. Immersion of 
the probe in liquid or saturated vapor could result in 
“wicking” of the substance, and possible corrosion. 
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80CK-M 


80CJ-M Male Mini Connector $7 


Package of two male black mini-connectors (20 
guage max.) for use with Fluke 50 Series. Iso- 
thermal screw terminals for attachment of J- 
type thermocouple wire. 


80CK-M Male Mini-Connector $7 


Package of two male mini-connectors for use 
with Fluke 80TK or Fluke 50 Series. Isothermal 
screw terminals for attachment of K-type thermo- 
couple wire. 


Fuses 


Fuse-2A 2A/250V fuse, 5 ea. 

Fuse-3A 3A/600V fuse, 1 ea. 

Fuse-20A 20A/600V fuse, 1 ea. 

Fuse-630 mA 630 mA/250V sand-filled, 5 ea 
These fuses are provided to ensure proper 

protection for Fluke DMMs. These are the only 

fuses that should be used. 


LCA-10 


LCA-10 Line Current 
Test Adapter $13 


The LCA-10 Line Current Test Adapter is a 
low-cost multimeter accessory that allows you to 
quickly and accurately measure the amount of 
Current used by 120V ac line-powered devices. 

The LCA-10 looks similar to an extension cord 
except that one end has Fluke-compatible safe 


ty-designed shrouded banana plugs. These plugs 
connect the LCA-10 to the high current input 
(typically 10A) of your multimeter. Inserting the 
banana plugs into the multimeter places the 
120V ac live wire in series with the multimeter 
current shunt. The other end of the cord plugs 
into a 120V ac receptacle. The device being 
measured plugs into the LCA-10 receptacle. 


Plug and Receptacle: U.S. NEMA 5-15 com- 
patible (3 wire, straight blade, 15A, 125V ac) 
Output Connections: Safety-designed 
shrouded banana plugs 

Maximum Current: 10A ac continuous, 20A ac 
for 30 seconds 

Wire: 5 feet of 16 gauge SUT 


80K-6 High Voltage Probe $49 


The 80K-6 extends the voltage measuring 
capability of an ac/dc voltmeter up to 6000 volts. 
A 1000:1 voltage divider provides a high input 
impedance. High accuracy is provided when the 
divider is used with a voltmeter having a 10 MQ 
input impedance. A molded plastic body houses 
the divider and protects user from voltage being 
measured. 


Voltage Range: 0 to 6 kV, dc or peak ac 
Input Impedance: 75 MQ, nominal 

Division Ratio: 1000:1 

Accuracy: 

DC to 500 Hz: +1% 

500 Hz to 1 kHz: +2% 

Above 1 kHz: Output reading falls; typically, 
-30% at 10 kHz 

DVM Compatibility: The 80K-6 achieves rated 
accuracy when used with an ac/dc voltmeter 
having 0.25% accuracy, or better, and an input 
impedance of 10 MQ +10%. 

Caution: These probes are not intended for 
electric utility applications in which high voltage 
is also accompanied by high energy. They are 
also not intended for use on 3 phase line-to-line 
measurements. Rather, they are intended for 
use in lower energy applications such as televi- 
sion and CRT troubleshooting. 


80K-40 


80K-40 High Voltage Probe $85 


The Model 80K-40 is a high voltage accessory 
probe designed to extend the voltage measuring 
capability of an ac/dc voltmeter up to 40,000 
volts. In essence the probe is a precision 1000:1 
voltage divider formed by two matched metal- 
film resistors. The unusually high input imped- 
ance offered by these resistors minimizes circuit 
loading and optimizes measurement accuracy. 
A special plastic body houses the divider and 
provides the user with isolation and protection 
from the voltage being measured. 


Voltage Range: 1 kV to 40 kV dc or peak ac, 28 
kV rms ac 

Input Resistance: 1000 MQ 

Division Ratio: 1000:1 

DC Accuracy: +2% from 20 kV to 30 kV (cali- 
brated 1% at 25 kV); changes linearly from 2% at 
30 kV to 4% at 40 kV and from 2% at 20 kV to 4% 
at 1 kV 

AC Accuracy: +5% at 60 Hz 

DVM Compatibility: The 80K-40 achieves rated 
accuracy when used with an ac/dc voltmeter 
having 0.25% accuracy, or better, and an input 
impedance of 10 MQ +10%. 

Caution: These probes are not intended for 
electrical utility applications in which high volt- 
age is also accompanied by high energy. They 
are also not intended for use on 3 phase line-to- 
line measurements. Rather, they are intended 
for use in lower energy applications such as 
television and CRT troubleshooting. 


eee 


1989 Fluke and Philips Catalog 


135 


Multimeter Accessories 


Fluke-Produced Accessories 


Y8100 Clamp-on DC or 
AC Current Probe 


$259 


The Model Y8100 is a clamp-on, Hall-effect 
probe that can be used with a voltmeter, mul- 
timeter, or oscilloscope to read dc, ac, or com- 
posite (ac/dc) current measurements. The pistol 
shape allows safe, easy, one-hand operation 
when making current measurements. Two 
ranges, 20A and 200A, produce a 2V output at 
full range current. The probe battery-low indica- 
tor light lets the operator know when the battery 
voltage is too low for proper operation. 


Ranges: 20A ac or de and 200A ac or de 
Accuracy: 

DC to 200 Hz: +2% of range 

200 Hz to 1 KHz: 1-100A add +3% of reading; 
200 Hz to 1 KHz: 2-100A add +6% of reading 
Working Voltage: Core to output; 600V dc or 
480V ac maximum. Output to ground; 42V dc or 
30V ac maximum 

Maximum Conductor Size: 1.9 cm (.75 in) 


Y8101 Clamp-on AC 
Current Probe 


$69 


The Y8101 is a small clamp-on current trans 
former designed to extend the current measur- 
ing capability of a DMM or ac current meter up to 
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150 amperes. The coil on the clamp-on core 
serves as the secondary of a 1000:1 ratio trans- 
former. The current-carrying conductor being 
measured serves as the primary. 


Current Range: 1A to 150A 

Accuracy: 

48 Hz to 440 Hz +(2.5% of reading +0.15A); 
440 Hz to 1200 Hz +(3% of reading +0.15A) 
Division Ratio: 1000:1 

Working Voltage: 300V ac rms maximum 
Maximum Conductor Size: 1.11 cm (0.43 in) 
Usable Current Range: 0.1A to 200A, 5 sec- 
onds maximum above 150A 


80i-400 


80i-400 Clamp-on AC 
Current Probe $69 


The Model 80i-400 is a clamp-on current probe 
designed to extend the current capability of an ac 
current meter to 400 amperes. A clamp-on, 1000- 
turn coil designed into the probe allows meas- 
urements to be made without breaking the circuit 
under test. The current carrying conductor being 
measured serves as the primary. The unique 
shape of the 80i-400 jaw will accommodate a 
single 750 MCM THHN (30mm diameter) con- 
ductor or two 500 MCM THHN (25mm diameter 
each) conductors run in parallel. 


Current Range: 1A to 400A 

Accuracy: 

+(3% of reading +0.4A) 48 Hz to 440 Hz 

+(4% of reading +0.4A) 440 Hz to 1000 Hz 
Division Ratio: 1000:1 

Working Voitage: 660V ac rms maximum 
Maximum Conductor Size: 1 each 30mm (1.18 
in) or 2 each 25mm (0.98 in) 

Usable Current Range: 0.1A to 600A, 5 sec- 
onds maximum above 400A 


- 80i-410 


801-410 Clamp-on DC/AC 
Current Probe $129 


The Model 80i-410 ac/dc current probe 
extends the ac or dc capacity to 400 amps. 
This Hall-effect probe is relatively insensitive to 
conductor position within the jaws for good 
repeatability. Physical dimensions are identical 
to 80i-400 and will accommodate similar con- 
ductors. Out put signal 1 mV per amp. 


Specified Current Range: 5A to 400A ac or de 
Usable Current Range: 2A to 600A ac or dc 
Accuracy: +(5% + 2.5A) dc to 62 Hz 

Working Voltage: 660V rms 

Maximum Conductor Size: 1 ea 30mm (1.18 
in) or 2 ea 25mm (0.98 in) 


80i-600 Clamp-on AC 
Current Probe 


$119 


The Model 80i-600 is a clamp-on current trans- 
former designed to extend the current measur- 
ing capability of a DMM or current meter to 600 
amperes. A coil on the clamp-on transformer 
core allows measurements to be made without 
breaking the circuit under test. This coil serves 
as the secondary of a 1000:1 transformer. The 
current-carrying conductor being measured 
serves as the primary. Because of a high 
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efficiency, evenly distributed winding, wire size 
and location of the wire within the transformer 
jaws will not affect the accuracy of current 
measurements. 


Current Range: 1A to 600A 

Accuracy: 

+(2% of reading) 50 Hz to 1 kHz 

+(3% of reading) typical 30 Hz to 50 Hz or 1 kHz 
to 10 kHz 

Division Ratio: 1000:1 

Working Voltage: 750V ac rms maximum 
Maximum Conductor Size: 5 cm (2 in) 
Usable Current Range: 0.1A to 2000A, 5 sec- 
onds maximum above 600A 


80i-1010 


80i-1010 Clamp-on DC/AC 
Current Probe $229 


The 80i-600 is a battery powered clamp-on 
current probe that is used with a voltmeter to 
measure dc currents up to 1000 amps or ac 
currents up to 700 amps. The jaws will accom- 
modate a single 750 MCM THHN or two 500 
MCM THHN conductors. A convenient 
thumbwheel ZERO control improves accuracy 
of de currents down to 1 amp. Typical frequency 
response is -3 dB at 6 kHz. 


Specified Current Range: 1 to 1000A dc, 1 to 
700A ac 
Accuracy: (% of reading) 


1 to 100A 2%+1A | 2%+1A | 3%+1A 
700 to 700 
700 to 1000A Not specified 


Output Signal: 1 mV-per amp dc or ac 
Working Voltage: 660V rms maximum 
Maximum Conductor Size: 1 each 30mm (1.18 
in) or 2 each 25 mm (0.98 in) 


ac, 48to | ac, 62to 


80i-kW Current/Power Probe 


$395 


The 80i-kW Current/Power Probe is a battery 
powered clamp-on probe. Used with a voltmeter 
to measure dc current from 1 to 1300 amps, ac 
current form 1 to 1000 amps and ac power from 
.D to 330kW. Includes carrying case, test leads 
and manual with instructions for measuring power 


and finding power factor for single phase and 
three phase circuits. Compatible with multime- 
ters that accept Fluke safety designed shrouded 
test leads. 


Basic Accuracy: 

+ (2% + 2 amps) for current 

+ (3.5% + .5kW) for power 

Jaw Size: 60 mm (2 3/8 in) x 73 mm (2 7/8) 


80J-10 Current Shunt $35 


An inexpensive, simple-to-use accessory that 
lets you measure ac or dc current using any 
sensitive voltmeter having banana jack inputs 
with a standard “ spacing. Two 5-way binding 
posts become the current input terminals. The 
precision, 0.018 shunt resistor will pass 10 
amperes continuously without overheating, or 
up to 20 am peres for one minute. Not compat- 
ible with Y8132, Y8134 or TL70 test lead sets. 
Sensitivity: 10 mV per ampere 
Shunt Resistance: 0.010 
Accuracy: +0.25%, from dc to 10 kHz, typically 
rising to 1 dB at 100 kHz 
Series Inductance: 8.3 nH 
Overload: <20A, not fused 


Rack Adapters 


See page 487 for rack mounting accessories 


Y9108 BNC-Banana Adapter $15 


BNC-to-banana adapters permit interconnec- 
tion between equipment having BNC plugs and 
equipment with double banana jacks. Caution: 
Do not use BNC Connectors for floating meas- 
urements. See page 486. 


M00-100-714 Panel Protector $10 


Dust cover for 8000A, 8600A, 1900A, 1910A, 
1911A and 1912A. See page 486. 
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Specifications for PM 9210, PM 9211, PM 9212 and PM 9213 


Reimer ac [| pmgzi0 | PMoz10wPMg212 | ss PM9213— 
frptece ed tres 


Frequency Range 1.25 at 700 MHz 1.15 at 1 GHz 1.25 at 700 MHz 
1.15 at 1 GHz 
(With Attenutor) 


Not Available* Not Available* $259 $479 


PM 9210 1 GHz, 502 Probe $259 PM9111/01 9V dc Power Supply* 


PM 9210 


PM 9211" Input Voltage: 220V (+10%) 3 PM 9193 | 
Line Frequency: 47...63 Hz 
Power Consumption: 3 VA 


Input Adapter: 2-Pole Universal European Can be used with PM 2534 and PM 2535 
Output Voltage (2x): 9V dc +10% Power Supply: 5V (+5%) 
Maximum Output Current: 10 mA Connector: 4 mm female banana type 


Output Voltage: 0...1V 
PM 9218A/013 Power Adapters $40 Output Protection: Short-circuit protected 
Output Resistance: 200Q 
Accuracy: +0.25% of reading +0.25% of range 
PM 9211 Dimensions: 118 W x 25 H x 60 mm D (4.6 x 1 
X 2.4 in) 


PM 9218/013 


Provides power cord operation for PM 2518 and 
PM 2504. 
Line Voltages: 110, 220 and 240V +10% 


*Not Available in North America 
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PM 9244 AC and DC Current 


Shunt Max 31.6A $69 


PM 9244/00 


Current Ranges: 10A and 31.6A 

Frequency Range: DC...1 kHz 

Output Voltage: 100 mV or 31.6 mV at full range 
Accuracy: +1% (100 mV range); +2% (31.6 mV 
range) 

Dimensions: 140 Wx 55 Hx 65 mm D (5.5x 2.2 
X 2.6 in) 


PM9245 AC Current Transformer $65 


PM 9245 


-Range: 10...150A 

Transfer Factor: x1000 

Accuracy: +0.5% at 50 Hz; 2% for 40 Hz...10 
kHz 

Maximum Voltage to Ground: 400V (AC or 
DC) 


PM9246/03 High Tension Probe $149 


PM 9246 


Maximum Input Voltage: 30 kV 

Attenuation: x1000 

Input Impedance: 600 MQ +1% 

Accuracy: +2% 

Temperature Coefficient: +200 ppm/°C 

Voltage Coefficient: +0.5 ppm/V 

ppt Impedance Meter: 10 MQ, 100 MQ or 1.2 
Q 


Output Connectors: 2 x 4 mm banana plug 


PM 9249/01 Temperature Probe $150 


PM 9249/01 


Application: Surface and liquids 
Temperature Range: -60°C...200°C 
Resolution: 0.1°C 

Accuracy (excl. DMM): +0.5% 
Connector: 5-pole DIN (180°) 


PM 9263/01 Data Hold Probe 


$85 


PM 9263/01 


Maximum Input Voltage: 30V rms 
Input Resistance: 130Q 

Input Capacitance: 300 pF 

Rated Range of Use: -10...+55°C 
Storage and Transport: -25...+70°C 


Humidity Operating Limits: 10...80% 


Maximum Dew Point: +25°C 


PM 9267/01 Data Hold Probe = $150 


PM 9267/02 


Maximum Input Voltage: 30 kV 
Attenuation: x1000 

Input Impedance: 600 MQ +1% 

Accuracy: +2% 

Temperature Coefficient: +200 ppm/°C 
Voltage Coefficient: +0.5 ppm/V 

Input Impedance Meter: 10 MQ, 100 MQ or 1.2 
MQ 

Output Connectors: 2 x 4 mm banana plug 


PM 9278/02 Ever-ready Case 
PM 9279/01 Carrying Case 


$75 
$139 


PM 9279/01 


PM 9278/02 


Sturdy shock resistant case with paddings on 
the inside, for shock absorption and space for 
accessories 
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PM 9051 Adapter BNC (m) - 
banana (f) $9 


PM 9051 


PM 9053 Adapter banana (m) - 
BNC (f) $14 


PM 9053 


PM 9061 Adapter BNC (f) - 
BNC (f) $7 


PM 9061 


PM 9067 T-piece 1 x BNC (m) - 
2 x BNC (f) $13 


- PM 9067 
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PM 9264/01 4-wire test leads/clips 
for resistance measurements $85 


PM 9071 Measuring cable 135 Q 
banana (m) - banana (m) $35 


PM 9264 — 


PM 9074 Measuring cable 50 Q 


BNC (m) - BNC (m) gi; PM 9265/01 Shielded 3-wire test 


lead $110 


PM 9074 


PM 9266/02 Set of safety test leads 


PM 9260/00 Set of test leads with with probes eae 


probes $30 


PM 9266/02 


PM 9260 
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PM 2193/01 19-inch rackmount $275 PM 9280/02 19-inch rackmount $175 


Height: 3E (133 mm 5.22") 
Also fits PM 2534/PM 2535 and System 21 


Height: 3/E (133 mm 5.22") 
Also fits PM 2525 


Rackmount Kit HM 9606/00 $95 


The HM 9606 rack kit is designed for use with the PM 2534/35 family of 
DMMs. The HM 9606/00 allows mounting of one PM 6665/6/9 Counter 
plus one PM 2534/35 DMM or one Fluke model 8840/42 DMM. The 
HM 9606/00 requires 5 1/4 inches of rack space. (See page 358 for photo). 


*Not available in North America 
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System 21 Modular GPIB/IEEE-488 Switching System See page 380 


System 21 is a modular range of switching, 
digital |/O, A/D and D/A units for GPIB-488 test 
systems. Their main application is in switching 
interconnections between the device under test 
and the instruments, controlled via the IEEE-488 
bus. 


GPIB/IEEE-488 Software 
PM 2230 Series Instrument Drivers 
See page 376 


PM 2240 TestTeam See page 374 


TestTeam, together with instrument drivers, is 
a software package for the PC and PS/2 which 
greatly reduces development time for GPIB 
programs, and allows the user to take full 
advantage of the features of Fluke and Philips 
instruments. 
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PM 3570. 


The Philips line of logic analyzer covers a 
broad range of applications including: 

1. Low cost solutions for 8 Bit 
microprocessors. 

2. Complete 32 bit support, inelodnd 
disassemblers for the Intel 80386, wee 
68020 and others. 

3. Fast 100 Mhz x 96 channels state coc 


analysis to support RISC and bit slice designs. 


4. 400 Mhz or 2.5 nanosecond diesen se 
timing providing long time records and high - 
resolution. 

5. Multiple clocks to support mixed state and 
timing or multiple microprocessor designs. 

6. Complete data qualification with both = 
hardware qualifiers and range recognizers. 

7. MS/DOS software to automate 
measurements and analysis for manufacturing 
applications or automated POMearicens. to 
design data. : 

8. Local Fluke support including fast service 
and services like: 

a. Technical support 

b. Seminars on digital testing 

c. Classes on how and when to use a logic 
analyzer 

The combination of outstanding basic 
specifications like minimum probe loading, 
short set up and hold times, low timing skew > 
and abundant S/W packages for post 
processing make the Philips line a sure and 
complete solution. Add to that the local Fluke 
support and you'll find the best value per | Polley 
in the industry for logic analysis. ; 
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Logic Analyzers 


Introduction 


Logic Analyzers: Cost-Effective 
Tools for Digital Development 


Today, there is a fast-moving trend for digital 
technology to replace analog in products in virtu- 
ally every field; from washing machines and 
other domestic appliances to professional prod- 
ucts and systems of every possible kind. Against 
this background, the right development and 
testing tools are absolutely essential in the prod- 
uct design process. It is no longer sufficient just 
to identify faults; their origins must also be lo- 
cated. 

The ideal answer to this requirement is pro- 
vided by the Philips range of logic analyzers. 

These instruments offer powerful state and 
timing analysis capabilities to locate hardware 
and software faults; and on some instruments a 
combination of the two — a valuable feature 
during the critical hardware/ software integration 
process. Philips logic analyzers offer complete 
capabilities for analysis of hardware and soft- 
ware performance; in many cases all the user’s 
problems can be handled by a single instrument. 

Careful attention has also been given to ergon- 
omic aspects of these high-performance instru- 
ments, ensuring that they are simple to use and 
easy to understand. 


Suitable for All Applications 


Philips logic analyzers are suitable for applica- 
tions at all levels, from research and develop- 
ment, production, to field service and education. 
Each model offers both state and timing modes 
to give the user a total logic analysis capability, 
at clock speeds of up to 400 MHz for the top-of- 
the-range PM 3570 model. 

Every type of applications is covered by the 
Philips range. Top models are the PM 3565/ 
PM 3570, two extremely advanced analyzers for 
systems-based applications, with 115 channels 
and a clock speed of up to 400 MHz, fully ready 
for 32-bit applications. The PM 3655 is a low- 
cost, full specification 100 MHz analyzer with 96 
channels. This instrument has none of the per- 
formance trade-offs between speed, width and 
memory usually associated with instruments of 
this price. 

Overviews of instrument set-up are displayed 
using a menu structure, showing at-a-glance the 
status of each measuring mode and considera- 
bly simplifying operation. 

A variety of display formats, including a wide 
range of disassemblers for specific micropro- 
cessor types, allows the user to achieve the 
optimal display format for a particular applica- 
tion. 


Note: All products with a PM prefix are designed and 
manufactured by Philips. Allother products are designed 
and manufactured by John Fluke Mfg. Co., Inc. 


Data Acquisition 


For data acquisition from the system under 
test, Philips offers a selection of compact, light- 
weight test probes which do not mechanically 
strain the connection points. These probes pres- 
ent avery high input impedance of 1 Mohm to the 
test circuit, together with a very low capacitive 
load, so that they do not interfere with its normal 
functioning. A variety of probe types are avail- 
able for easy connection to the test circuit, in- 
cluding touch, DIL clip, pin-grid, LCC (leadless 
chip carrier) or low profile. Test leads are color- 
coded for easy identification. 

Varying threshold levels enable the analyzers 
to handle different logic families, including ECL, 
TTL, MOS and CMOS. The number of input 
channels varies according to the instrument — 
the PM 3570 has 83 dedicated state channels 
and 32 timing channels; the PM 3655 has 96 
channels all available for state and timing analy- 
sis. 

Data sampling can be either synchronous for 
state analysis, or asynchronous for timing analy- 
sis. 


Data Storage 


The logic analyzer’s memory is an important 
performance factor: the memory must be large 
enough to store all parallel output data, and fast 
enough to handle the sampling rate required for 
a particular application or test system. The tran- 
sitional memory principle used on the high-per- 
formance PM 3565 and PM 3570 instruments 
greatly increases the efficiency of memory utili- 
zation, making timing windows effectively much 
wider than on conventional instruments. The 
PM 3655 has a full 2 kbytes memory available on 
each channel, irrespective of the tasks being 
performed by the instrument, including glitch 
capture. 

For state analysis, Philips PM 3565 and 
PM 3570 logic analyzers offer 1k-words of state 
analysis memory. Extensive qualification facili- 
ties optimize use of memory by enabling data 
sampling on only those system actions that actu- 
ally need to be monitored. Qualification can be 
performed on clocks, words, triggers or blocks of 
data. 


Versatile System Connection 


Philips logic analyzers are controllable via RS- 
232 and GPIB interfaces allowing convenient 
use in PC-controlled environments. In these 
cases, individual user programs can be used for 
applications like watchdog system monitoring, 
and storage and retrieval of measurement set- 
ups and data on floppy or hard disk. 


The PM 3655 not only has Centronics, RS 232 
and IEEE-488 interfaces for system operation as 
standard, but is designed with all the functional- 
ity of a PC. Operation of the logic analysis 
functions is a menu driven and as familiar as a 
PC; in addition it can operate as a full function, 
MS-DOS PC with disk storage. 


PM 3570 and PM 3565: Logic 
Analyzers for Tomorrow’s Systems 


With the PM 3570 and PM 3565 logic analyz- 
ers, Philips gives system engineers a powerful 
set of tools that meet the challenge of today’s 
leading-edge technology. With no less than 115 
channels and an extremely fast 400 MHz acqui- 
sition speed, they are ready to handle 32-bit 
development projects. With 35, 59 or 83 state 
channels, PM 3570 is a powerful and versatile 
instrument that covers most requirements for 
software testing and debugging. 

Transitional timing analysis ranges from 32 
channels at 100 MHz, 8 channels at 400 MHz or 
mixed-speed combinations. Dedicated person- 
ality adapters and family-oriented disassemblers 
provide support for 8-, 16- and 32-bit micropro- 
cessors. PM 3565 offers an entry-level configu- 
ration with up to 59 state and 16 timing channels. 


PM 3655: The Full Function 
Low-Cost Logic Analyzer 


The PM 3655 offers a full 190 MHz sampling 
rate, synchronous or asynchronous, on all 96 
channels, extremely fast for an instrument of this 
price. Moreover, using this full speed does not 
compromise performance of any other function. 
This is true of all the functions of this instrument 
— using glitch capture does not use any of the 2k 
bits of memory per channel or reduce speed; the 
PM 3655 operates at full speed and channel 
width, with glitch capture and retains 2k bits per 
channel. 

Furthermore, it is expandable with a maximum 
of 4, 24-channel plug-in modules, allowing the 
user to specify exactly the power needed, while 
still having expandability assured. Also, opera- 
tion is based entirely on the familiar PC, with. 
normal keyboard, high resolution screen and 
menu-driven operation; and it also has a sepa- 
rate bus-architecture allowing it to function as an 
MS-DOS PC without affecting logic analysis 
capabilities. 
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Keeping ahead of today’s fast-moving techno- 
logical advances demands the right develop- 
ment environment. Including the necessary tools 
to monitor every stage of the process: from the 
development and testing of hardware and soft- 
ware subsystems, right through to total-system 
integration and performance testing. 

With the PM 3565 and PM 3570 Logic Analyz- 
ers, Philips gives system engineers a powerful 
set of tools that streamline and speed the devel- 
opment process. Tools that meet the challenge 
of today’s leading-edge technology. Ready for 
32-bit development projects with no less than 
115 possible channels and ultra-fast 400 MHz 
acquisition. 


State Analysis 


Modular system upgrading for up to 115 state 
channels. 
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PM 3570 


Transitional Timing Analysis 


With a capability extending from 32 channels 
at 100 MHz up to speeds of 400 MHz, alternately 
usable as up to 32 additional state channels (for 
an unmatched total of 115 state channels). 


Combi and Time-Correlated Modes 


The photo shows time-correlated state and 
timing analysis with dual-screen display plus 32 
channels simultaneously in state and timing 
modes without the need for dual-probing. 


Performance Analysis 


To optimize the speed of your code and monitor 
execution in real time, the PM 3570 and PM 3565 
offer extensive performance analysis features. 


Logic Analyzers 


PM 3565 & PM 3570 


«ap 


IEEE-488 


RS-232 


When more speed is needed, what sections of 
your code should you rewrite in assembly lan- 
guage? The PM 3570 and PM 3565 offers the 
tools to make the right choice the first time. 


Transitional Timing 


A Philips innovation that gets maximum mile- 
age out of the logic analyzers memory by cap- 
turing only those events that the operator wants 
to see. Transitional timing ensures that even the 
smallest pulses are captured, but without cap- 
turing the same information several times and 
wasting precious memory. For example , two 5ns 
pulses, separated in time by more than 20 min- 
utes, can easily be captured in a single acquisi- 
tion shot! 


Versatile Analyzer Configurations 


As well as the ultra-high performance, 115- 
channel PM 3570 configuration, a simpler sys- 
tem configuration is also available as the 
PM 3565. This system covers up to 59 state 
channels and 16 transitional timing channels at 
50 MHz, with four channels (also using transitional 
timing) switchable to 300 MHz. The PM 3565 
configuration is ideal for 8-bit microprocessor 
system production testing and service applica- 
tions. 


Broad Microprocessor Support 


Philips has one of today’s broadest ranges of 
dedicated subsystems for microprocessor sup- 
port. Extending right up to the latest 32-bit de- 
vices, with support for newly introduced chips 
following fast. 


Plus Fluke and Philips Worldwide 
Support 


The PM 3570's tangible benefits in perform- 
ance and technology are backed-up by renowned 
support. Based on our own know-how as a 
leading manufacturer and user of advanced 
microprocessor-oriented systems. 

That know-how enables us to provide the user 
with the most advanced tools, as well as all the 
support needed to get maximum benefit out of 
the investment. 


Data ips a fn 0 as 
sb ee Ee ols 
Conventional 

Timing 10 20 30 40 
Transitional . . 1. 4. eek i 


Timing 5 10 
Number of analyzer memory positions used 


Both transitional and conventional timing analyzers 
give the same time resolution, but a transitional analyzer 
only uses memory in case there are changes on the 
data channels. 
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Softkey Simplicity 
One of PM 3570’s most significant user fea- 
tures is its softkey simplicity. Eight softkeys, 
uniquely defined by adjacent on-screen labels, 
let the user enter instructions step-by-step. 
These eight keys provide direct, easy access 
to over 300 different functions. 


Future-Oriented Concept 


PM 3570 and PM 3565 are part of a total future- 
oriented concept in logic analysis. Whatever 
application, it’s virtually certain that these instru- 
ments will match it: whether it’s state-oriented (8- 
bit, 16-bit and onwards), hardware-oriented (high- 
speed ECL), or both. 

It is possible to expand up to 115 state chan- 
nels, or 83 state channels plus 32 timing chan- 
nels running at 100, 200 and 400 MHz. 


State Analysis 


PM 3570 provides a flexible, modular state 
analysis capability with up to 83 channels; start- 
ing with a standard 35-channel configuration 
and expandable in two further 24-channel steps. 
In addition, the high-speed 32-channel timing 
module can also be switched to state analysis, 
providing a total of no less than 115 state chan- 
nels, usable for muiti-channel testing applica- 
tions. 


Trigger Menu 


The operation of the trigger menu function is 
illustrated by this example of a three-deep prior- 
ity interrupt on the 8085 processor. Here, WORD 
1 identifies that the INT 5.5 service routine has 
been called, WORD 2 identifies the end of the 
routine. WORD 3 identifies the start of the INT 
6.5 routine. If WORD 2 is encountered before 
WORD 3, the trigger if reset to step 1 to avoid a 
further INT 5.5 service routine. The same is true 
if WORD 4 is encountered before WORD 5, but 
the trigger is then set to step 2 to await the next 
INT 6.5 interrupt. PM 3570 is only triggered on 
WORD 6 when the full three-deep interrupt has 
occurred. That is, when INT 6.5. which is, in turn, 
interrupted by INT 7.5. 


State List With Time-Stamping 


In addition to versatile display facilities, itis also 
important to know which time intervals have 
elapsed between the consecutive states of the 
system under test. With PM 3570, it is possible 
to measure these elapsed times by time-stamp- 
ing all the required states in the state list. Time- 
stamping can be absolute, i.e. starting from a 
defined starting point (trigger word) after which 
time runs cumulatively, or relative, in which the 
elapsed time of each state is shown individually. 


STATE TRIGGER MENU 
TRIGGER m Serer TRUE 
1 Noes WORD 1 
WORD 1 Tey STEP 2 ELSE STEP 4 
2 FIND WORD 3 0 
IF WORD 3 THEN STEP 3 ELSE STEP 4 
3 FIND WORD S OR 6 
IF WORD 5 THEN aoe : Bee STEP ¢ 


4 ae WORD 7 DELAY = TATES OF CLK 04142 
S EN 


WD CLK 
290) 
4 118 600 


———EDGE———, 4 EVEL, -DELAYED LEVEL- 
Gl GS EE EE ee ee ee 


State Graph Display 


The graph display plots state analyzer memory 
contents against memory addresses — often 
useful for tracking overall software flow, or in 
monitoring analog-to-digital conversion. State 
graph display and state list are tightly coupled. 
As a result, moving the cursor in the graph 
display automatically co-scrolls the state list, and 
vice versa. 

Recognition of repetitive loops or illegal mem- 
ory accesses is much quicker than in a state list. 
So placing the cursor on a specific point of 
interest in the graph display, and then switching- 
over to the state list, directly reveals that area in 
terms of system state lines. 


Compare Facilities 


The PM 3570 provides sophisticated compare 
facilities for the fast location of system faults 
such as wrongly executed branches or incorrect 
data transfers. Data patterns of interest can be 
stored in reference memory, after which single- 
or multi-shot acquisitions of the new system data 
can be compared with the reference pattern. 

Sections of the compared memory can be 
masked off and shifted, while further qualifica- 
tion is possible on a channel-by-channel or 
sampling-clock basis. Compared results are then 
displayed, with differences high-lighted in re- 
verse video. 


Transitional Timing Analysis 


Philips’ renowned transitional timing principle 
ensures optimal utiliaztion of available memory 
capacity by capturing only status changes; in- 
stead of conventional systems which capture 
data continuously, even when no events occur. 
PM 3570 has two separate memories; one for 
data and a second for time. If there is any change 
in one of the channels being examined between 
one sample and the next, the old data is loaded 
into the data memory, while at the same time the 
duration for which this data was valid is loaded 
into the time memory. PM 3570 therefore cap- 
tures only the important transitions, even though 
it samples at constant intervals. Use of the 
transitional timing principle therefore enables 
PM 3570 to capture even the smallest pulses, 
without wasting valuable memory by repeatedly 
capturing unchanged data. 

With a powerful, software-selectable choice of 
32 transitional timing channels at 100 MHz, 
software-switchable to 16 channels at 200 MHz, 
8 channels at 400 MHz, or combinations of 
these, PM 3570 has the capacity and versatility 
to handle every timing analysis requirement. 

For example, a number of channels can be set 
to 100 MHz, while others are set to 200 or 
400 MHz, giving a combination of these three 
sampling speeds at the same time. Working at 
200 MHz allows detection of 7 ns pulses or 
glitches on 16 channels without any problem, 
while at sampling speeds of 400 MHz, pulses 
down to 5 ns or less can be captured on 8 
channels. Powerful triggering is offered with four 
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re-usable and independent trigger words of 32 
bits each. Triggering is possible at any of the 3 
available trigger levels at speeds of up to 
400 MHz. 


32 CHAN TRIGGER MENU 
CURRENT SEQUENCE: USER DEFINED 


GB FIND WORD 1, DATA WINDOW CENTRED ON TRIGGER 
MB FIND WORD S, DATA WINDOW CENTRED ON TRIGGER 


GB FIND worRD 1. DELAY = 4 


WB FIND VORD 1, WAIT WHILE 
DATA WINDOU CENTRED ON 


fB FIND WORD 1 


WB FIND UORD 1 
FIND WORD 2 
WORD rPOD 314 ) 214 
L{4L1041 10042114 00 
11110000 44111000 0114 
i4141140 09000000 oDdo0000 
OOONOCOG OLL14141 L2142442 
VARIABLE FILTER = @,10 «SEC 
—— “PREDEFINED SEQUENCES: 
SS GEES GEE 


CENTRED ON TRIGGER 


32 CHAN TRIGGER MENU 
CURRENT SEQUENCE: USER DEFINED 
4. FIND WORD 1 OR 2 
IF ( WORD 4 > OCCURS THEN STEP 2 
IF ¢ WORD 2 > OCCURS THEN STEP 3 
2. FIND WORD S» WAIT WHILE PRESENT 
3. BATA WINDOW CENTRED ON TRIGGER, END 


WORD rPOD 31> rPOD 215 -POD iT e-POD OIm @ FILTERING 
i 14111000 14144100 111140000 111411411 * FIXED: 20 nSEC 
2 AALLALLL OOOHGOOG GXXXX411 10101411 K VARIABLE 


S$ 0112000 11111000 41110000 O0000001 6 FAST:, 10 nSEC 
VARIABLE FILTER = 0.40 uSEC 


RAM FRANE 3 


PANDA I DUAL 


——— EX! 
EE GS eS GES EE PN screen 


CONTROL 
ES 


Timing Display Facilities 

PM 3570's display facilities offer 4 available 
frames of any 16 timing channels to be displayed 
at the touch of a button for maximum user 
convenience. Of course, every timing channel 
can be preceded by a user-definable timing 
label, while a number of preset timing labels are 
also available. Timing reference measurements 
are easily carried out. All that is necessary is just 
to place the reference marker on desired edge, 
and move it to the next edge of interest. The 
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measured time can then simply be read out to 5 
decimal places! An important system attribute 
here is that a settable reference veil, indicating a 
specific time interval, can be moved right along 
the timing display. This allows quick searching of 
pulses of a specific length. 

Cursor scrolling can be continuous or in dis- 
crete steps, such as edge-to-edge or page-by- 
page. The cursor can also be positioned imme- 
diately at a trigger word, as well as at the begin- 
ning or end of memory. 


Time-Correlated Mode for 
Simultaneous State and Timing 
Analysis 


As well as completely independent state and 
timing analysis sections, PM 3570 also allows 
both state and timing analysis sections to run to- 
gether. This facility is particularly valuable in the 
hardware/software integration stage of a devel- 
opment project, when it is essential to check the 
interactions of system hardware and software, 
as well as for debugging and optimizing total- 
system performance. 

In PM 3570’s Combi mode, the state section 
can trigger the timing section, or vice versa; a 
powerful tool in determining true total-system 
behavior. It is also possible for one analyzer 
section to wait in its trigger sequence for the other 
analyzer section to proceed. 

Analysis is extended even further in the se- 
lectable Time-Correlated mode in which the tim- 
ing analyzer is running in synchronism with the 
state section. In this situation, state and timing 
displays are fully cross-referenced, so both state 
and timing conditions can be examined simulta- 
neously at any specific moment in system opera- 
tion. 

The availability of a dual-screen mode allows 
both state information (disassembled if required) 
and timing waveforms to be shown simultane- 
ously but with full cross-coupling. This allows 
superfast detection of errors by searching for 
irregularities in one part of the display, for ex- 
ample timing, and studying their effect on pro- 
gram flow in the other part of the display. 


S 
CINE CE RSS POOR 
-3 10 00 2 18 74F6 Ji 6 


2 10 00 2 OCF10 BABC 
TRIG 10 00 2 009008 C054 
1 10 06 2 0000A 0000 


TIMING SPEED: {iti Liil C~Tm 
FRAME BATA: O011 1410 42,225n8 


i [einen wield 11 | 
~2 (Clock 1) and ~1 (Clock 0) 


Pet feel | 
Cursor betueen State Lines 


BISPLAY Eras — ae, POST TID 
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Performance Analysis 


The PM 3570’s performance analysis mode is 
essential in the final development phase after 
functional system testing has been completed. 

Performance analysis monitors 12 sections of 
your code and presents an analysis, complete 
with graphics, as to which section code takes the 
longest time or is called most frequently. This 
tool quickly isolates where code should be opti- 
mized for faster operation 


BISCNT TMAXK16t S32 0 


BELAY2 L01NXOLO 40S 0 

USE - 10 REMOVE RANGE AT CURSOR POSITION, * TO INSERT NEW RANGE 

FIELD s—CURSOR 10 FIELD—— copy 
Ee] ES BS 


Essential in Hardware/Software 
Integration 


The task of the hardware development is to 
create hardware modules that match the elec- 
tronics specification in terms of signal timing, 
levels, fan-in and fan-out etc. An important tool 
for the hardware team is a logic timing analyzer 


that offers at least 16 channels, and with sam- ™ 


pling speeds of up to 400 MHz for high-resolution 
analysis. 

Concurrently, the software development team 
will be writing all the code modules and linking 
them together. 


CONFIGURATION MENU 
STATE: CLKG=¥ DE. Cikisf ABC__._ CLKe@*% __.. FG 
FORMAT 


LOGIC POS POS P POS 
BASE HEX BIN H BIN 


POS NEG = NEG 
OCT HEX BIN 


PERFORNANCE STATISTICS NEAN 
WSMPLS EXEC 


KEYBUF 


40 8.72es 
40 570 us 
80 860 us 
40 if.3es 
80 1.595 
80 23.8as 
80 7.50as 
40 2.97as 
40 42.5es 

257 as 

TIME 


——<—<— HIS Tocran—_—_—_—_—_———.._ TABLE 
—— et 


These separate activities are followed by the 
more difficult task of integrating hardware and 
software subsystems, either or both of which 
may then need further modification and testing. 
At this stage, an essential verification tool is the 
combined logic state and timing analyzer, offer- 
ing sophisticated (synchronized) state and tim- 
ing analysis, combined with full disassembly 
facilities. 
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Real finished-product software can be imple- 
mented after completion of the first working 
prototype with test software. Of course, it is 
essential to remove major system bugs, but this 
alone is not enough to ensure efficient and 
optimized system operation in accordance with 
the defined system tasks. 

For example, it may be found that overall 
system run-times aims are not met, possibly due 
to the occurrence of long wait states caused by 
bottlenecks in the execution of system routines. 


Performance analysis 
testingarea 


IDENTIFY 
CRITICAL TASKS 
TO HW AND SW 


MODIFY HW 
ADAPT/TUNE SW | 


HW/SW- 
performance 
not ok 


Optimizing your 
‘product/system 
4 performance 


PERFORMANCE 


TEST 


RELEASE FOR 
PRODUCTION 


The diagram below shows a part of the pro- 
gram running in the system. Three routines are 
shown - A, B and C - together with an indication 
of execution time and repetition time for one of 
the routines. These execution and repetition 
times need not, of course, be constant. They can 
vary according to the level of system activity. 


Running system SW 2 


This allows a ‘mean’ execution time to be com- 
puted, giving a first indication of routine behav- 
ior. The mean is calculated by taking the average 
values of a selectable number of measured 
samples, for example 100, of either the execu- 
tion or repetition time. Detailed measurements of 
execution/repetition periods of all 12 ranges can 
also be made, revealing important statistical 
information like minimum and maximum period 
values and standard deviations. 

PM 3570's powerful combination of perform- 
ance analysis facilities includes the following 
four operating modes: 

° Event frequency, for measurement of the rela- 
tive frequency of occurrence of a maximum of 
12 address ranges 

® Range period overview mode, for measure- 
ment of mean execution and repetition periods 
for a maximum of 12 ranges 

* Range period overview mode, for measure- 
ment of individual execution and repetition pe- 
riods for each range 

* Complement period, for measurement of the 
time during which the system is active outside 
a maximum of four address ranges 
Other special performance analysis features 

are ‘ignore’ and ‘recursive routine’ modes. lg- 

nore mode allows an ignore word to be specified, 
which causes acquisitions passed through this 
word not to be merged with existing data. Meas- 
urements subject to interrupts can then be ig- 
nored, and the number of ignored events is also 
counted. The recursive routine mode enables 
repeatedly called routines to be recognized. This 
is not normally possible with other logic analyz- 
ers, which usually assume that a routine is ended 

after recognition of the END word. Up to 255 

deep recursive routines can be recognized in 

this way, together with an indication of maximum 
and minimum values. 


GPIB/IEEE-488* Bidirectional 
Control Interface 


All logic analyzer functions are controllable at 
three distinct levels: 

* Keyboard commands: all key operations can 
be simulated from a remote host 

® Menu-level commands; complete sets of menu 
parameters can be set at once 

* Instrument-level commands; all instrument 
parameters can be set at once 

Of course, up- and downloading of instrument 
(reference) data are also possible via the IEEE- 
488 interface. 

All bus communications are handled in accor- 
dance with IEEE-488/IEC-625 protocol, while 
service requests are handled by a complete, 
built-in control activated by the logic analyzer’s 
operating system. 


RS-232-C Bidirectional Control 
Interface 


As with the IEEE-488/IEC-625 interface, all 
analyzer functions are controllable at the same 
three distinct levels of operation. Here again, up- 
and downloading of measurement (reference) 
data are also possible. All link communications 
according to the RS-232 standard are built in, 
together with a complete service request control 
system. 


RS-232-C Printer Interface 


Both the IEEE-488/IEC-625 and RS-232-C cards 
contain an additional, independent, RS-232-C 
printer interface which is provided for print dump 
output. 

Printout can be handled in a number of ways: 
* Printout listing of listed data per page 
* Printout complete data listing 
* Printout of all instrument menus 
* Printout (hard copy) of any analyzer screen on 

a dot-addressed graphics printer (dedicated to 

Epson LX80/FX80/85 graphic printer types) 


IBM PC-AT Interconnection 


Remote control and post-processing of data 
are vital attributes in today’s research and devel- 
opment environment. These tasks can be handled 
highly effectively by connecting the PM 3570 or 
the PM 3565 to a PC or work station, thereby pro- 
viding access to powerful and versatile data 
processing and storage capabilities. 

A software communications package is avail- 
able for this purpose supports connection to the 
IBM PC and PC-AT, and compatibles. The pack- 
age runs under the computer’s PC- DOS (or MS- 
DOS) operating system, and provides complete 
remote control of PM 3570 from the PC-AT plus 
file-oriented storage of settings and measure- 
ment data on floppy or hard disk. 


“The terms GPIB and IEEE-488 may be used 
interchangeably throughout this catalog. 
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Specifications 


Technical Specifications 

State Modules 

Input: Via PM 8821 or PM 8825 multi-lead active 
ods 

PM 8821: 4.7 MQ//6 pF 

Max. Input Voltage: -50V...+50V 

Max. Sensitivity: 250 mV threshold overdrive 

Threshold: Selectable TTL, ECL or variable per 


pod 
TTL: +1.4V 
ECL: -1.3V 


VAR: -3v...+12V in 100 mV steps 


Clocks and Qualifiers 


Three External Clocks 

Min. Repetition Time: 50 ns 

Min. Clock Pulse Width: 15 ns 

Up To Four Clock Qualifiers 

Set-Up Time: 12 ns, with respect to active clock 
edge 

Hold Time: 0 ns, with respect to active clock 
edge 


Memory 


Depth: 1023 words 
Width: 35 bits or 59 bits or 83 bits. Reference 
memory of similar size 


Triggering 
Trigger Words: 7 words of 83 bits max. 


No. of Trigger Levels: 7 


Trigger Modes: Sequential, conditional, on- 
sequence-break 
Trigger Source: Fromstate, from timing, external 


Selective Data Acquisition 

Sections Between Trigger Words 

Sections of Words A, B With/Without Delay 
A, B Word Width: 83 bits max. 


32-Channel Timing Module 

Input: Via PM 8826 dual timing pods, 1 MQ//5 pF 
Max. Input Voltage: -50V...+50V 

Max. Sensitivity: 200 mV threshold overdrive 
Threshold: Selectable TTL, ECI, or variable 
TTL: +1.4V 

ECL: -1.3V 

VAR: -3...+12V in 100 mV steps 


Clock and Qualifiers 
Clock Source: Internal, external or from state 
Channel Speed Configurations 


With Internal Clock 


32 Channels at 100 MHz: (Sample interval 10 
ns) 
16 Channels at 200 MHz: (Sample interval 5 ns) 
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8 Channels at 400 MHz: (Sample interval 2.5 
ns) Plus 22 mixed 100/200/400 MHz channel/ 
speed configurations 

Storage Mechanism Transitional 

Memory Depth: 256 to 512 x 10° samples, 1024 
to 131 x 10° samples (optional) 

Max. Recording Time: 5 min.; 22min. (optional) 
Reference Memory: Same values 

Glitch Capturing: 4.7 ns 

Max. Undetected Pulse: 4.7 ns 
Channel-to-Channel-Skew: 2 ns 

Triggering: 4 independent words of 32 bits + 1 
external trigger bit 

Trigger Levels: 3, either sequential or conditional 
Trigger Source: From timing, fromstate, external 
Glitch Triggering: Via timing triggering 
Triggering Time Delay: From 0 ns to 335 ms 
Final Trigger Delay: PRE, CENTER, POST 


Channel Speed Configurations 
With External Clock 


32 Channels at 100 MHz Max: Asynchronously 
Max Memory Depth: As with internal clock 
(transitional) 

31 Channels at 50 MHz Max: Synchronously 
Clock Qualifiers: 4 

Memory Depth: 512 samples, 2048 samples 
optional 


8-Channel/50 MHz Timing Module 


Input: All inputs via PM8825 multi-lead active pod 
Input Impedance: 1 MQ//5 pF 

Max. Input Voltage: -50V...+50V 

Max. Sensitivity: 200 mV threshold overdrive 
Threshold: TTL, ECL or variable 

TTL: + 1.4V 

ECL: - 1.3V 

VAR: - 3V to + 12V in 100 mV steps 

Clock: Internal, fixed 20 ns sampling rate 8 
channels, 50 MHz 

Storage mechanism transitional 

Memory Depth: 256 to 256 x 10° samples 
Reference Memory: Same values 

Max. Undetected Pulse: 24 ns 
Channel-to-Channel (pod) Skew: 2 ns 

Min Detectable Glitch Width: 5 rs on 8 channels 
Triggering: On all data channels + 1 external 
trigger bit, from state 

Trigger Modes: On word, on glitch in word, on 
glitch in window 

Trigger Time Delay: From 0 ns to 20 ms 
Final Trigger Delay: From 0 to 255 transitions 


4-Channel/300 MHz + 8-Channel/50 MHz 
Timing Module 


Input: As for 8-channel/50 MHz timing module 
Clock: Selectable between 300 MHz (3.3 ns) or 
50 MHz (20 ns) 

Memory Depth: 256 to 256 x 10° samples (50 
MHz); 1536 to 128 x 10° samples (300 MHz) 
Reference Memory: Same values 

Max. Undetected Pulse: 5.5 ns 
Channel-to-Channel (pod) Skew: 2ns 
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Min. Detectable Glitch Width: 5.5 ns 
Triggering: From timing, from state 
Trigger Time Delay: From 0 ns to 20 ms 
Final Trigger Delay: PRE, CENTER, POST 


RS-232-C Printer Dump Interface 


Prints alphanumeric data to any RS232-com- 
patible printer. Prints graphic data to Epson 
FX80, or compatible printer 

Format: (start bit, 7 data bits, 1 parity (E),1 stop bit 
Speed: 110, 150, 300, 600, 1200, 2400, 4800, 
9600 bits/s 


RS-232-C Control Interface 


Format and speed for RS-232 printer interface 
Modes: Load and dump with PM 4202 cassette 
drive full control with any RS232 control unit, 
(host PC) 

Control Levels: Key level, menu level, instru- 
ment level 

Data transferred can be instrument settings 
and/or reference data 

Separator: CR, NL, CRLF (default), EXT, ETB 


IEEE-488/IEC 625 Interface 


Implements SH1, AH1, T6, L4, SR1, RL1, DC1,DT1 
Control Levels: Key level, menu level, instru- 
ment level 

Data transferred can be instrument settings 
and/or reference data 

Separator: CRLF and EO! default,CR, LF, ETX,ETB 
Transfer Speed: 1 KB/s 


General Specifications 


Video Output:Composite video output stan- 
dard; 50 Hz refresh, BNC connector; 1V peak- 
to-peak into 75Q 

PowerSupply: 110, 127, 220 or 240V AC +10%; 
50/60 Hz +10% (400 Hz on request). Conforms to 
IEC 348 safety class | and ECMA 57 require- 
ments. Power Consumption 550 VA (max.) 


Ambient Temperatures 

Rated Range of Use: +5°C...+40°C 
Operating: -10°C...+55°C 

Storage and Transport: -40°C...+70°C 


Altitude 

Operating: <5,000m (16,400 ft.) 

Not Operating: <15,000m (49,200 ft.) 
Humidity 
Operating: 20%...80% RH (non-condensing) 
Not Operating: 5%...95%\ 

Electromagnetic Interference: Conforms to 
VDE 0871, Level N - 12 dB 

Recovery Time: Operates within 30 minutes 
after - 10°C soak, going into 60% RH at + 20°C 
room conditions 

Size: 237 mm Hincl. feet, 450 mm W plus han- 
dle, 600 mm D incl. backstanders plus handle 
(9.3 in H incl feet, 17.7 in W plus handle, 23.6 in 
D incl backstanders plus handle 

Weight: 18 kg (39.4 |b) approx.Operation 
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Operation 


Menus 

Upon menu selection, all parameters are en- 
tered by softkey and hex pad. User prompting 
and error messages appear on the screen. The 
menus are: 

Configuration: The organization of clocks, clock 
qualifiers, channels, thresholds and state labels, 
as well as sampling speed (timing) and polarity 
Triggering: The definition of the point at which 
data acquisition is to stop 

Selective Data Acquisition: The definition of 
which data from the data stream is to be cap- 
tured 

Compare: The definition of which data is to be 
compared in the main and reference memories 
Option: The selection of a required disassem- 
bler and parameter setting of the RS-232 printer 
interface, RS232 control interface and the IEEE 
control interface 


Performance Analysis 


Built-in as standard. Divides code (system SW) 
into max. 12 ranges, identifiable by start and end 
of word in Range Selection Menu 


Modes of Operation 


* Event frequency for occurrence of ranges; 
min. repetition time: 50 ns 

° Range period for (averaged) execution and 
repetition times with minimum and maximum 
values plus standard deviation 

* Complement period for range period of system 
activity outside max. four selectable ranges 


Special Features 


Ignore: Exclusion of exceptional/spurious events 
Continue: Recognition of recursive routines 


Data Displays 


List: Listing of state/timing captured data 
Time: Displays a waveform diagram (timing 
diagram) representing the contents of the timing 
analyzer memories 

Graph: XY-oriented display plotting memory 
contents against address values 

Table: Tabular representation of event frequency, 
mean execution, repetition and total time period 
data (performance analysis) 

Histogram: XY-oriented bar graph representing 
event frequency, execution (mean) period, repe- 
tition (mean) period, total time and complement 
period data. Histogram of recursion depth (per- 
formance analysis) 


Data Display with Compare 


List: Irregularities between current and refer- 
ence memories are highlighted 
Time: Irregularities between current and refer- 
ence memories are underlined 


Non-Volatile Memory Facilities 


Stores up to four user settings; last setting al- 
ways saved after power-down. Stores all avail- 
able state/timing reference data, including per- 
formance analysis results.Built-in as standard. 


Universal Disassembler Option 


Universal disassembler package with four user- 
definable dissassemblers in case no particular 
disassembler from the above table applies. Useful 
for disassembly of military CPUs, bus systems, 
etc. User can specify e.g.: 

* Disassembler name (9 characters per dissas- 
sembler name) 

* PM 3565/70 configuration incl.clocks, qualifiers 

* Translation table and mnemonics (max. 256 
per disassembler) 


Delivered as normal disaboard with one empty 
socket. All user-defined data to be stored in one 
2764 which fits in socket. Two 2764s are sup- 
plied: one empty, another with example disas- 
semblers (e.g. IEEE-488 bus). Max. 4 disassem- 
blers packs (EPROM boards) can be installed 
per instrument. 


Personality Adapters (Also see page 158) 


To allow easy target clip-on connection to 
PM 3565/70, compatible with PM 8821, PM 8825 
and PM 8826 pods. Two hard-wired types are. 
available: 

PM 8817/40: 5 pods to 40-pin DIL clip 

PM 8817/64: 8 pods to 64-pin DIL clip 
Prewired personality adapters are available for 
many microprocessor types. See list above. All 
pluggable parts of PM 8817/XX can be ordered 
separately. 

PM 8816/XX: Personality housing for 

PM 8817/XX: same range as PM 8817/XX 

PM 8815/40: 40-pin DIL-clip with flat cable and 
connector (to PM 8816/XX) 

PM 8815/45: 40-pin DIL low-profile (12 mm 
height) with flat cable and connector 

(to PM 8816/XX) 

PM 8815/48: 48-pin DIL-clip with flat cable and 
connector (to PM 8816/XX) 

PM 8815/64: 64-pin DIL-clip with flat cable and 
connector (to PM 8816/XX) 

PM 8815/65: 64-pin DIL-clip low profile with flat 
cable and connector (to PM 8816/XX) 

PM 8815/68: 68-pin grid array front-end with flat 
cable and connector (to PM 8816/XX) 

PM 8815/70: 68-pin grid array front-end with flat 
cable and connector (to PM 8816/XX) 

(Intel Version) 

PM 8815/71: Pin grid to Lcc converter 

PM 8815/72: 114-pin grid array front-end with 
flat cable and connector (to PM 8816/37) 

PM 8815/00: five pod noses allowing connection 
of PM 8821 /25 /26 pod to PM 8816/XX 
(personality housing) 

IBM,IBMPC,IBM-AT and PC-DOS are trademarks of 
International Business Machines Corp. MS-DOS is a 
trademark of Microsoft Corp.Ordering Information 


Ordering Information 


Models January 1989 prices 
PM 3565 Logic Analyzer .............::cc0008 $3750 


PM 3570 Logic Analyzer ..............::0000 4000 
Options 
PM 8853/60 Logic State Module 
35 Channel/20) MZ nrsccneesesee eee 3000 
PM 8853/50 Logic State Module 
24 channel/20 MINZ<:s..-cssse eee 2000 
PM 8853/70* Logic State Module 
24-channel/2O:MIAZ vcs esstee nearer 2000 


PM 8853/30* High Speed Timing 

Module, 32 channels, 100/200/400 

MHz, 1/2 KB mem. .....:.c-ccceeee serene 6000 
PM 8853/90* High Speed Timing 

Module, 32 channels, 100/200/400 

MHz, 2 kB mems....024 3 ee ee 9000 
PM 8852/70** Logic Timing Module, 


8 channels, 50/MHZ iii 2500 
PM 8853/80** Logic Timing Module, 

8 channels/ 50 MHz, 4 channels/ 

300) MH 2; cstv ccl asec caetetee eee 3500 
PM 8856/20* RS232 Control .................. 750 
PM 8856/30** RS232 Control ................ 750 
PM 8856/40* IEEE Control............0........ 750 
PM 8856/50** IEEE Control ................... 750 
PM 8821 8-Channel State Probe ........... 350 
PM 8825/10 8-Channel Fast Timing/ 

State Pod ..c..sc.csss0 nee 500 
PM 8826* 2 x 8-Channel Dual 

TIMING, POG .....::.0:.+2.:30s0 en eae 1000 
PM 8827* 32 Channel Single 

Probing Adapter .....:5-.:.....0 ane 500 
Accessories (Also see page 158) 

PF 8701 General Purpose Software 

Communications Package ................. 200 
PM 8811 Serial Data Pod...............0.00 1195 
PM 8819 Extension Kit ..........0..cc eee 75 
PM 8819/10 54 Colored Leads .............. 75 
PM 8819/20 35 Measuring Clips 

(DIACK) «cic. sates tescesstt beards eee ee 75 
PM 8819/30 50 Mini Clips (red) .............. 75 
PM 8819/40 54 Colored Leads .............. 75 
PM 8819/50 54 Colored Leads .............. 75 
PM 8893 Protective Front Cover............ 40 
PM)8991/04: Cart ..........cccc:....ceesuseseeeeee 450 
DL.3633 .POUCH i .5.5s5..0.c00esce ee 50 

*tor PM 3570 analyzer only 


“for PM 3565 analyzer only 


Service & Support 


Warranty 

One-year warranty. (See Page 470 for further 
information on warranty terms and conditions.) 
Note: The above configurations meet North American 


power requirements. For other power options, see page 
491. : 
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Logic Analyzers 
PM 3565 & PM 3570 


_ Microprocessor Support 


Personality 
Disassembler package adapter 
PM 8858/00 (M1 pack) PM 8817/10 40-pin DIL 
PM 8816/10 40-pin LCC 
6802/6808 PM 8858/00 (M1 pack) PM 8817/10 40-pin DIL 
PM 8816/10 0-pin LCC 
6809 PM 8858/00 (M2 pack) PM 8817/26 40-pin DIL 
6809E PM 8858/00 (M1 pack PM 8817/26" 40-pin LCC 
68000, 68010 PM 8858/10 (M2 pack) PM 8817/19 64-pin DIL 
PM 8816/19 64-pin LCC 
PM 8817/36 64-pin grid array 
68008 PM 8858/20 (M3 pack) PM 8817/32 48-pin DIL 
PM 8816/32 40-pin LCC 
68020 PM 8858/30 (M4 pack) PM 8817/37 114-pin grid array 
PM 8816/37 114-pin LCC 
PM 8858/90 (M5 pack) PM 8817/68 52-pin PLCC 
Intel 8080 PM 8858/40 (N1 pack) PM 8817/28 40-pin DIL 
PM 8816/28 40-pin LCC 
8085 PM 8858/40 (N1 pack) PM 8817/20 40-pin DIL 
PM 8816/20 40-pin LCC 
8031/51 PM 8858/40 (N1 pack) PM 8817/30 40-pin DIL 
40-pin LCC 


8035 PM 8859/40 (X pack) PM 8816/30 
PM 8859/40 (X pack) PM 8817/40 40-pin DIL 


8086/8088 PM 8858/50 (N2 pack) PM 8817/27 40-pin DIL 
min./max. PM 8816/27 40-pin LCC 
) 


80186 PM 8858/60 (N3 pack PM 8817/31 68-pin LCC 


PM 8817/34 68-pin grid array 
PM 8816/31 68-pin LCC 
PM 8816/34 68-pin grid array 


PM 8817/38 68-pin LCC and 
68-pin grid array 
68-pin grid array 
PM 8816/35 68-pin LCC 
PM 8817/39 68-pin LCC 


PM 8816/22 40-pin LCC 
4 PM 8816/24 40-pin LCC 


PM 8816/40 
PM 8817/64 64-pin DIL 
PM 8816/64 64-pin LCC 


PM 8859/10 (B pack) User selectable User selectable 
PM 8859/00 (C pack) User selectable User selectable 


PM 8817/35 


40-pin LCC 


| "Universal disassembler package with four user-definable disassemblers in case no particular disassembler from the 
_ above table applies. Useful for disassembly of military CPUs, bus systems, etc. 
| User can specify e.g.: 
| * disassembler name (9 characters per disassembler name) 
* PM 3565/3570 configuration incl. clocks, qualifiers 
* translation table and mnemonics (max. 256 per disassembler) 
Delivered as normal disaboard with one empty socket. All user-defined data to be stored in one 2764 which fits in 
socket. Two 2764s are supplied: one empty, another with example disassemblers (e.g. IEEE-488 bus). Max. 4 
disassembler packs (EPROM boards) can be installed per instrument. 
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Logic Analyzers 


PM 8811 


RS-232 


The PM 8811 serial data pod enables a parallel 
data sampling logic state analyzer to monitor the 
serial asychronously transmitted data present 
on RS-232C/V24 communication lines. By means 
of its front panel switches, the PM 8811 is easily 
adjusted to cope with all common transmission 
formats found on RS-232C lines. These enable 
word lengths of 5, 6, 7 or 8 bits with odd, even or 
no parity bits. 1, 1.5, or 2 stop bits may be se- 
lected and the 16-crystal controlled speed set- 
tings ensure accurate data capture. 

Connection to the RS-232C/V24 line is simply 
made using the supplied special ‘T’ connector. 
The high input impedance of this pod avoids any 
possibility of excess line loading which could 
result in erroneous measurement. 

PM 8811 monitors both the TX (PIN 2) and RX 
(PIN 3) lines simultaneously. This capability per- 
mits the action and immediate reaction of a 
system to be followed and, for example, enables 
‘rapid identification of ‘echo’ faults. 


PM8811 


Framing error and parity error faults are also 
identified by the PM 8811. In addition the two 
BNC outputs enable a counter to be connected 
so that simple error rate measurements can be 
made. 

Should multiple consecutive errors be identi- 
fied by the PM 8811 itis possible that, via some 
other fault condition, synchronization with the 
RS-232C/V24 line being monitored has been 
lost. To overcome this the PM 8811 will automati- 
cally re-synchronize itself. It is also possible to 
manually re-synchronize the PM 8811 by press- 
ing the RESYNC button. The status of the RTS, 
CTS, DSR, DTR and DCD control lines are indi- 
cated by means of five LEDs. This information is 
also available at one of the output connectors 
should it need to be monitored in conjunction 
with the captured serial data. 

Serial data triggering and data display is de- 
pendent on the logic analyzer with which the 
PM 8811 is used. 


Specifications 


Specifications refer to both TX and RX inputs of 
the PM 8811 


Speed: Selectable at 50, 75, 110, 134.5, 150, 
300, 600, 1200, 1800, 2000, 2400, 3600, 4800, 
7200, 9600 and 19,200 bits/s 

Character Length: Selectable 5, 6, 7 or 8 bits 
Parity: Selectable odd, even or none 

Stop Bits: 1 or 2 bits for 6-, 7- and 8-bit charac- 
ters; 1 or 1.5 bit for 5-bit characters 

Input Impedance: 21 MQ/<50 pF 

Threshold: OV 

Sensitivity: +3V threshold overdrive 

Total BNC Output: Gives TTL output pulse on 
each character 

Error BNC Output: Gives TTL output pulse on 
error characters 

Power Requirements: +12V <10 mA; +5V <200 
mA; -12V <10 mA (supplied from logic analyzer) 
Size: 215 mm W x 45 mm H x 160 mm L (8.5 in 
W x 1.8 in H x 6.3 in L) 

Weight: 0.75 kg (1.6 Ib) 

Included: T connector for connection to RS-232/ 
V24 interface; Instruction Manual 


Ordering Information 


Models January 1989 prices 
PM 8811 Serial Data Pod for 
PM 3565/PM 3570 cesta eee $1195 


Service & Support 


Warranty 

One-year product warranty. (See Page 470 for 
further information on warranty terms and condi- 
tions.) 
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PHILIPS 


-D Os PC functionality os 


The PM 3655 is a low cost logic analyzer 


: offering very powerful performance, always fully 
available regardless of the combination of func- 


tions in use, or the application. The user need 


_ make no compromise in performance demands 


- Sampling speed is 100 MHz on all channels with 
no width or depth trade-offs; the full 2k bits 
memory per channel is always available; and the 


| glitch capture does not reduce the speed or use 
/ any memory. 


The PM 3655 offers the kind of performance 
not usually available in low-cost logic analyzers. 
_ This has been achieved with high performance 
/ ECL technology. Although it required greater 

| effort in optimizing the design to obtain this high 
| performance, ECL imposes none of the compro- 
/ mises at high speed associated with MOS. 
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Logic Analyzers 


PM 3655 


«ap 


IEEE-488 


PM 3655 


j ge We: Mtl 96 Channel Low- cost sats ee 


Full Performance 


The PM 3655 offers an extremely fast sampling 
rate for an instrument in this price class: 100 MHz 
on all 96 channels (synchronous and asynchro- 
nous), at full channel width performance that 
handles the latest micro technology, as well as 
preparing you for the next generation. 

For capture of complex data flows or extended 
timing analysis, each channel has 2k bits mem- 
ory, available with full channel width at full speed, 
even when glitch capture is in operation. 

The 5 ns Glitch mode allows capture of very 
brief transients - again at full speed on all chan- 
nels, with no loss of width or depth. 


Triggering is comprehensive, so the user can 
find exactly the data required, and includes a 
powerful multilevel trigger word sequencer, true 
range recognition and 4 clock qualifiers. An 
Area Trace facility also serves to effectively 
extend memory. 

These high performance levels also include 
the probes, which are high spec high imped- 
ance, so they do not distort signals or mask 
glitches. 


Modularity 


The PM 3655 has a maximum of 4 plug-in mod- 
ules, each of 24 channels, giving the user a 
maximum of 96, with each channel capable of 
state and timing analysis at the full 100 MHz. 
Thus the user need not buy more power than 
needed, but is still assured of future expansion. 
A wide range of micro-specific disassemblers 
and personality adapters is available, for re- 
duced effort in set-up, and this range is con- 
stantly being expanded. 


Simple, Familiar Operation 


Operation of the PM 3655 is based on the 
familiar PC. It is menu driven; entry is via a 
normal keyboard with display of up to 24 chan- 
nels simultaneously on a high-resolution screen; 
and the user can define channel labels or trigger 
words. It also has on-line disk storage, with full 
HELP and tutorial facilities supplied on disk. 


Plus PC Functionality 


Also, to make it a real added-value instrument, 
the PM 3655 can function as a full MS-DOS 
based PC, with a completely separate bus- 
architecture that does not limit any of the logic 
analysis capabilities. In addition to the 5 '/4" disk 
drive, 4 expansion slots are provided for LAN 
cards, internal modems, memory expansion and 
so on. Instrument set-ups can be stored on disk 
for later use, and measurement data can also be 
stored for later analysis, on a different machine 
if necessary. PM 3655 will run additional MS- 
DOS software such as word processing pack- 
ages, increasing the versatility even further. It 
has Centronics, GPIB/IEEE-488* and RS 232 
interfaces as standard. 


* The terms GPIB and IEEE-488 may be used 
interchangeably throughout this catalog. 
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PM 3655 


» Ul S 


In state analysis, logic analyzers synchronize 
data acquisition using clock signals from the 
target. If the acquisition speed of the analyzer is 
too slow for the target clock, real time state 
analysis is impossible, so the speed of the ana- 
lyzer is critical in determining its range of appli- 
cation. 

The PM 3655 logic analyzer can perform state 
analysis at 100 MHz on up to 96 channels. This 
provides a safe operating margin not only for the 
analysis of designs with today's modern micro- 
processors, which are already operating at 
speeds of up to 30 MHz, but not for tomorrow’s 
higher speed processors. Indeed, the combina- 
tion of clock speed and number of channels 
make the PM 3655 suitable for the analysis of 
8-, 16-, and 32-bit applications, including the up 
and coming RISC architecture CPUs, ECL gate 
arrays and fast bit slice designs. And this doesn't 
mean for just some designs - set up and hold 
times of 2.5 ns ensure samples are correctly 
taken and all trigger word recognizers run at 100 
MHz, for all applications. 


96 Channels in Groups of 24 


The modular design of the PM 3655 allows you 
to start with the minimum number of channels to , 
satisfy your needs for simple timing and state 1. This state display highlights the differences between new acquisitions and reference memory, and also 
applications, and add in extra cards to provide a illustrates the wide number of channels that can be seen at once. The FIND feature allows a search for a 
maximum of 96 channels as your applications  SPecific word in memory. 
become more sophisticated. Each field instal- 
lable 24 channel card, can be operated as an 
independent or interdependent logic analyzer 
for extra versatility. Each card can use a unique 
clock, clock qualifier and trigger; or the same 
clock qualifiers even when they are using differ- 
ent clocks. For added flexibility, different pre- 
and post-triggering parameters can be set for 
each card. 


Powerful Triggering 


The PM 3655 can check for 4 trigger conditions 
and can simultaneously check for occurrence of 
3 different trigger words from a choice of 12. 
Branching can be to the next or to a previous 
level; destination can be set individually per 
trigger word. Trigger words can be set to monitor 
up to 96 channels, i.e. over the full width of the 
analyzer. 

Data acquisition can be stopped on any or all 
of the 24 channel modules, on any of 4 trigger 
levels. This allows both the cause of an error and 
the consequences to be captured by triggering 
different groups of channels, at different trigger 
levels. 

A unique TIME-OUT triggering function can be 

_defined on each trigger level, which locks in on 
events occurring within a user-specified time 
interval. If the events programmed on that trigger 
level do not occur within the pre-defined time 
limit, the TIME-OUT will activate and cause the 2. Clock and threshold specifications allows clocks to be assigned to the 24 channel cards and thresholds to be 


trigger sequencer to proceed to another trigger Set for ECL, TTL or variable. Four qualifiers can be allocated to each clock. Modules function as independent — 
level. or interdependent — logic analyzers in either state or timing modes. 
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2 kbit Memory Depth per Channel 


Each channel in the PM 3655 can record an 
ample 2 kbits of states or events, providing long 
traces of, for example, a microprocessor’s in- 
struction flow. 

The trigger position can be set at any position 
in the data memory and can be programmed to 
aone-sample resolution. Trigger position can be 
set to a different value for each of the 24 channel 
blocks, allowing from 2 kbits of pre-trigger data to 
2 kbits of post-trigger data to be captured. 

Using the trigger delay function (up to 65334 
clocks/events), events occurring long after the 
trigger can also be captured. 


Area Trace 


By programming the PM 3655 to record only 
specific information, memory capacity can be 
optimized. Upper and lower range recognizers 
can be enabled or disabled on each of the 4 
trigger levels. When the range recognizers are 
enabled, the analyzer will only record values that 
fall within the selected ranges and all others will 
be discarded. Not only does this make more 
efficient use of available memory, it also allows 
you to concentrate on only relevant data. 


100 MHz Timing Analysis on 
96 Channels 


Each of the 24 channel groups can be used to 
perform timing analysis. All 96 channels can run 


_ at 100 MHz and the 2 kbit memory on each 


channel combines high resolution with a mini- 
mum of 20 us recording length at the fastest 


clock speeds. All channels can be run off the 


same clock to provide a full 96 channel timing 


_ analysis. 


Powerful Triggering 


Up to 12 trigger words and four trigger levels 
can be used for timing analysis. Time filters can 
be used to "qualify" the trigger condition; only 
triggering when the data is valid for more or less 
than a specified number of clocks. Events can 
also be counted creating a powerful timing trig- 
ger potential. State and timing trigger sequences 
can be integrated: for example, results from a 
state analysis can be used to qualify a timing 
trigger sequence; or you can trigger on combina- 
tions of trace results and timing data. 

All these features combine to provide endless 
timing possibilities ranging from isolating trouble 
caused by too fast or too slow chip response 
times to debugging real time applications. 


4. Record specifications screen shows the auto trace 
with no trigger enable. It’s a free-running display that 
is continuously refreshed with new data. Each 
module's trigger point can be set to any amount of 
pre- or post-trigger data. And the trace qualification 
can be set, for each trigger level, to monitor an 
address range, |/O port, etc. 
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3. This timing diagram shows horizontal and vertical expansion, great for documentation. 
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Glitch Capture 


The 5ns glitch capture feature can be activated 
on all 96 channels without compromising either 
the maximum resolution (100 MHz) or reducing 
the memory available (2 kbits/channel). 

In addition, high impedance (1MQ/5/7 pF) 
probes ensure that short glitches are not sup- 
pressed by too much capacitive load and that in 
general, signals are not distorted. 


Monitoring 


The analyzer can set to capture a single event, 
when the acquisition is frozen on error detection, 
or continuously monitor signal activity. In this 
case, the AUTO-TRACE mode continuously 
updates the display on a set trigger condition or 
at regular 1 second intervals, allowing the user to 
monitor changes in the system without manually 
restarting the logic analyzer. This feature is in- 
valuable for monitoring real-time applciations or 
debugging communications. 


Comparison 


The PM 3655 can also be set to capture data 
which is equal to, or not equal to, a set of 
reference data. A maximum allowed skew be- 
tween the data may also be specified. The 
compare cycles are short, so the PM 3655 does 


not spend much time away fromits main function aay 


of monitoring the system. Captured data can 
also be stored on disk, allowing you to monitor a 
system for intermittent faults and analyze the 
data at a later stage. 


Combined State/Timing Analysis 


Each of the 24 channel groups can be as- 
signed its own clock; either the internal clock for 
timing analysis or one of four external clocks for 
State analysis. This allows groups of channels to 
monitor a microprocessor while others are per- 
forming timing analyzes on, for example, inter- 
rupt lines. As indicated earlier, state and timing 
trigger sequences are completely integrated al- 
lowing a mix of states and timing events to be 
checked. 


Data Display Options 

PM 3655 has sophisticated on-screen display 
features showing detailed information for fast 
problem identification, analysis, and solution. 

A full timing diagram containing up to 24 chan- 
nels can be displayed on the large 9 inch CRT. 
Signals can be displayed in any convenient 
sequence (as opposed to the usual pin number 
order) - for example all data lines together, clock 
signals next to data lines and so on, and a signal 
may be displayed in more that one position. In 
this way, you can directly see how the triggering 
relates to a signal or group of signals. 

Furthermore, a comparison display allows you 
to observe the difference between a set of refer- 
ence data and a set of captured data. Functions 
that allow the user to compensate for timing 
skew between the signals are built-in. 
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Logic Analyzers 


PM 3655 


Waveforms 


The displayed signals can be randomly se- 
lected from all 96 channels and displayed in any 
desired order. You can create up to four screens, 
allowing all 96 channels to be displayed. Each 
signal is identified by its pin number and an 
individual signal name to help you to analyze 
your results, and cursors can be used for timing 
measurements. 

The horizontal zoom feature allows expansion 
of the time axis to measure more accurately 
timing differences between signals. A few critical 
signals can be selected for concentrated study 
by expanding the vertical axis with the vertical 
zoom. Both axes can be scrolled. 


Data List 


Data can also be shown as state lists. The state 
list layout can be set up as desired, using as 
many columns as necessary, mixing new data 
with reference data, showing bus data in hexa- 
decimal and/or ASCII, and even showing indi- 
vidual lines in binary. This free format layout 
allows you to maximize the amount of useful 
information displayed and thus speed up prob- 
lem analysis. 


Disassembly List 


Microprocessor specific disassemblers trans- 
late the data into machine code to ease program 
tracing and interpretation. The personality disas- 
sembler modules also arrange the data bus, 
address bus and status lines into a logical order 
on the display. 


Split Screen 


A split screen option allows you to display both 
state and timing signals simultaneously to ob- 
serve both hardware signals and software flow. 
You can also combine waveforms and state lists, 
or disassembly lists, into one screen to check 
timing and state analysis at the same time. Both 
windows can be simultaneously scrolled, or 
scrolled independently so, for example, you can 
study program flow separately from the timing 
analysis. 


Familiar Operation Plus a PC 


ASCII Keyboard 


A familiar ASCIl keyboard makes it easy to 
enter signal labels. Function keys give you direct 
access to any of the screens making most infor- 
mation available with a single keystroke. “Fill-in- 
the-form” style menus and pre-set selections 
make entry of labels and trigger words easy and 
it is simple to toggle between all the options. 

‘When finished, you have a complete picture of 
the set-up with no hidden sub-menus to obscure 
details. 


Mass Storage 
A 51/4" double-sided double density floppy disk 


drive allows you to store captured data and 
frequently used setting, or to load reference 
data. Disks are MS-DOS compatible allowing 
files to be post- or even pre-processed. Series of 
measurements can be executed automatically 
by invoking special command functions similar 
to macros. 


5. PM 3655 data running on a PC. 


Additional PC Functionality 


The PM 3655 can also be used as a personal 
computer. The 8 MHz 8088 main processor is 
PC/XT (turbo)-compatible with a separate bus 
architecture which ensures the logic analysis 
functions are not affected in any way. This allows 
the PM 3655 to run a range of MS-DOS software 
packages, so you can write reports on a word 
processing package, or integrate acquired data 
into spreadsheet packages. Your data can also 
be analyzed on a PC, as long as it has Hercules 
graphics. ~ 

Readily available software can also be used to 
convert the unit into an intelligent workstation, 
while four expansion slots allow you to upgrade 
or customize the logic analyzer with PC-plug in 
cards. These include internal modems, memory 
cards and LAN cards. A clock/calendar, Cen- 
tronics printer port, RS-232C and IEEE-488 in- 
terfaces are standard on the PM 3655. 


6. The tutorial offers a "manual on disk" for quick 
overview of the PM 3655 operation. You can run it on 
the logic analyzer itself or on a PC. 


Specifications | 


Technical Specifications 

Signal inputs 

Data: 24 channel per block with a maximum of 4 
blocks (96 channels) 

Clocks: Internal; 20 Hz (50 ms)...100 MHz 
(10 ns) selectable in a 1-2-5 sequence. External; 
up to 4, each from DC to 100 MHz selectable 
positive or negative edge. Clocking; any clock 
can run any or all Data Blocks 

Qualifiers: Up to 4; can be ANDed with any 
external clock. Each selectable for high or low 
state 

input Impedance: 1 MQ/5-7 pF typical (8 pF 
max) at wire ends; all Data, Clock and Qualifier 
inputs 

Min. Detectable Pulse: 12 ns in “SAMPLE 
MODE”; 5 ns in “GLITCH MODE’. 
Thresholds: Data-selectable in groups of 12 
channels each. Clocks/Qualifiers-selectable in 
groups of 2 clocks and 2 qualifiers each. Range- 
selectable fixed TTL (+1.4 V), ECL (-1.3). Vari- 
able +6.3 V in 100 mV increments. 

Input Voltage: +50 V continuous, +100 V spikes 
with a max. duration of 50 us. 

Set-up Time: Data; must be present 2.5 ns (2 ns 
typically) before clock edge. Qualifers; must be 
present 5 ns (3 ns typically) before clock edge. 
Hold Time: Data; must be held 2.5 ns (2 ns 
typically) after clock edge. Qualifiers; must be 
held 5 ns (3 ns typically) after clock edge. 
Skew: Channel to channel 3 ns max. 


Trigger 


Type: “Edge”; this means that you must transi- 
tion into the word selected for the instrument to 
recognize it. There is one exception; on level one 
of the trigger sequence, all “x’s” (don’t care) in 
the trigger word, will cause unit to automatically 
take a sweep of data and go into display 
Width: Each trigger event may be specified as a 
1 to 96 bit wide word (depending upon model) 
and terminate recording of all or each block of 24 
channels 

Specification: Trigger words can be specified in 
Hex or Binary format 

Position: Trigger location may be specified any- 
where in memory from 0 to 2038 and defaults to 
memory location 0047 

Delay: Record window also may be delayed by 
clocks or events from 0 to 65534 

Conditions: 4 levels with up to three words and 
a 255 clock time out per level, with multiple 
branch between levels. Full “IF-THEN-ELSE” 
control on each level. Area trace on each block, 
up to 96 channels wide. Any level can terminate 
any or all bolcks selected. When transferring 
from one level to the next the analyzer may not 
recognize trigger words for 40 ns worst case (30 
ns typically). : 

Digital Filter: Trigger on words “greater” than 0- 
15 clocks long; trigger on words “less” than 2-15 
clocks long 


oe i ee ee ee Oe ee ea eee eee ee eee ee SSS ee 


156 


1989 Fluke and Philips Catalog 


Logic Analyzers 


PM 3655 


Recording 


- Glitch Mode: Every channelis capable of “glitch” 


catching down to 5 ns, selectable in blocks of 24 
channels each 
Memory Size: 


1card; 24x 2048 bits deep 
_ 2cards; 48 x 2048 bits deep 
3cards; 72 x 2048 bits deep 
4cards; 96 x 2048 bits deep 


Conditions: Single trace-records data from start 
until trigger is found; completes recording, stops 
and automatically goes into display. Auto trace- 
continuously captures and displays data with or 
without a trigger word. 

Compare/Non-Compare-R and S cursors used 
to select comparison zone. Comparison skew 
can be specified from 0-9 clocks for synchro- 
nous/asynchronous recording. Unit continues to 
run until condition is found; stops and goes into 


display. 


In Timing, non-equal data between cursors shown 
as a one. In State non-equal data is displayed in 
reverse video. 


' Storage-back-up memory stores all recorded 
_ data and is selectable by block. 


_ Set-ups - 2 set-ups are provided without access- 


ing disc memory. 


Display 

Timing: Max. 24 channels per display 

| Horizontal Expansion; x1, x2, x5, x10 

Vertical Expansion - 3, 6, 12, 24 channels 
| Any channel may be moved to any other location 

for display functions. 

Cursors- -Trigger- R and S. Difference between R 
and S shown in samples (external clock) or time 
(internal clock). 

| State: Data display selectable in ASCII, HEX, 
BINARY, OCTAL and DECIMAL by individual 
channel or block. Also, can be grouped in any 
combination up to 192 channels with eight sepa- 
rate groups available. 

_Disassemblers: 8-,16- and 32-bit CPUs shown 

in their respective mnemonics (disassemblers 
are optional). Devices currently supported are 
listed towards the end of this chapter. 


: Probe 


: Data: Maximum 8 data pods, each having 2 
probes with 6 channels and two grounds leads 
each 

_Clock/Qualifier: Separate clock/qualifier pod 
with one probe for each function, each having 4 
inputs 

| Disassembler (optional): Personality probes 
_and cables are provided for matching 8-, 16- and 
32-bit microprocessors 
Circuit Interconnect: Pods are supplied with 
individual channel leads with 0,025 square sock- 
ets attached. Miniature clips are supplied for 
each lead. Cable lengths from probes to Logic 
‘Analyzer are 4' +0.5' for clock/qualifier pod and 6' 
+0.5' for data pods. 
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PC-XT Turbo Operating System 


Keyboard: Full ASCII IBM PC “XT” keyboard 
with 10 soft keys 

Computer: IBM PC-XT-Compatible capable of 
running MS-DOS. (8088, running at 8 MHz, can 
be set to run at 4.77 MHz) 

Memory Size: 256 kbytes expandable to 
640 kbytes (optional) 

Disk Storage: Storage and down loading from 
system to floppy disk of setups, data and disas- 
semblers 

Disk: One 5'/s" DS DD floppy drive (360 K) as 
standard. Space is provided for a second drive 
Display: Amber CRT with self prompting menus. 
Reverse Video indicates programmable fields 
Expansion: Ability to add up to two ‘/2 size IBM 
“XT” Boards and two full size IBM “XT” Boards for 
additional features 


Systems Interface 


RS 232: Included as standard. Baud rates 9600, 
4800, 2400, 1200, 600, 300, 150 and 100. Pro- 
grammable separator. Control level: key simula- 
tion. Instrument settings and/or measurement 
data can be up/down loaded. 

IEEE-488: Included as standard. Implements 
SH1, AH1, T6, L4, SR1, LR1, DC1and DT1. 
Control level: Key simulation, full instrument 
programmability. Instrument settings and/or 
measurement data can be up/down loaded. 
Programmable separator (CRLF is default). Serial 
and parallel polling. Talker/listener. 

Parallel Printer Output (Centronics): Included 
as standard 

External Start: 50 ms pulse, TTL active low via 
rear panel 9 pin “D” connector 

External Trigger In: TTL active low via rear 
panel 9 pin “D” connector. Pulse width 20 ns min. 
This signal may be part of the trigger sequence 
and is selectable in the first word location on 
each level. 

Trigger Out: TTL active low after block 1 trigger 
recognition via rear panel 9 pin “D” connector. 
Output signal varies depending on clock fre- 
quency, and location of block 1 trigger in trigger 
sequence. If last location, trigger out is steady 
state until re-start. 


General Specifications 


Power: 90...132 V, ., 50...60+ 2 Hz; fuse 5 A Slo 
Blo 200...264 V,., 50. .60 + 2 Hz; fuse (a5) 
A Slo Blo Maximum continuous power available 
420 W (300 W typically) 

Power Interruption: 10 ms (nominal power sup- 
ply) No influence on setting and data storage. 
Temperature: 

Rated range of use: +5...+35°C (+41...95°F) 
Operating range: 0...+40°C (32...104°F) 
Storage and transport: -40...+70°C (-40...158°F) 
Humidity: 

Rated range of use: 20...80% non-condensing 
Storage and transport: 5...95% 

Altitude: 

Rated range of use: 5000 m (16000 ft) 

Storage and transport: 15000 m (50000 ft) 


Shock and Vibration: Meets IEC 68, CSA 22, 
151, standards. 

Electrical Interference: Conducted VDE 0871 
Class B, FCC class A; radiated VDE 0871 class 
B, FCC class A 

Size: 535 mm x 215mm x 585 mm (wxhxd);21" 
NICO CoE 

Weight: 

48 ch configuration; 22.2 Kg 
96 ch configuration; 23.1 Kg 


(49 Ibs) 
(51 Ibs) 


Models* January 1989 prices 
PM 3655/203 Logic analyzer, 

CASCHAIMICIS ticet an Lae eerie eee $4900 
PM 3655/503 Logic analyzer, 

ASrCHANMOlS wearers eae ea. kere 5900 
PM 3655/703 Logic analyzer, 

RCIATINGIS weiene OR sot) ie let 7900 
PM 3655/903 Logic analyzer, 

S96. ChannelSe sree wees. 4 eee 9900 


*Note: Each model includes a complete set of logic pods 
and one clock and qualifier pod. 


Options** 
PM 3655-01 RAM memory expansion to 
640 kbytes; (no slots used) 
PM 3655-02 Second Floppy Disk ........ 
PM 3655-03 20 Mbyte Hard Disk; 
(ie slotused) ret ee et 
“Options -02 and -03 are mutually exclusive 


Accessories 
PF 8650 24 channel state/timing 
expansion: module 1..224..2.4.:-cs0-2hs 2400 
PF 8600 12 channel logic pod ............. 350 
PF 8601 Clock/qualifier pod ................ 350 
PF 8610 Personality adaptor 
and disassembler for 8085............... 1000 
PF 8611 Personality adaptor and 
disassembler for 6800...................0.. 1000 
PF 8612 Personality adaptor and 
disassembler for 6809 -iai.....2:..-..0. 1000 
PF 8613 Personality adaptor and 
disassembler for 6502...............:00 1000 
PF 8614 Personality adaptor and 
disassembler for Z80 .................:0005 1000 
PF 8620 Personality adaptor and 
disassembler for 68000.................... 2000 
PF 8624 Personality adaptor and 
disassembler for 8068/8088 ............. 2000 
PM 8819/30 50 miniclips (red).............. ie) 
PM 8819/90 30 Miniclips (black) ............. onreq. 


Service & Support 


Warranty 

One-year product warranty. (See page 470 for 
further information on warranty terms and condi- 
tions.) 
Note: The above configurations meet North American 
power requirements. For other power options, see page 
491. 
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Logic Analyzers 


Accessories 


Accessories for PM 3565 & PM 3570 


(3) PM 8826 16-Ch Dual Timing Probe Pod ..............cccccssseerersnsessessceeereceneeseearenctossneceees $1000 
PM 8827 132-Ch Single Probing Adapter .........2.:...::c.scsccssssessseneescenuaceednenevadeneeseenentenss 500 
(5) .PM.8811/001: Serial Data Pod'scgic id 208) co .3. i cecvrsecetes oars ecbrabeoeaimacam tener Rents ees 1195 
PM’8815/40 Flat Cable:& 40-pin DILL Clip 1 52ers i cP cess tascsreseacetesssccaroaeneiers 150 
(6) PM 8815/45 Low Profile Connector to 40-pin DIL Connector ...........:ccceeesesteneeseetees 150 
PM 8815/48 Flat: Cable & 48-pin DIL Clip. «cic. ice ea cadet cauencunecuavosdtaverssoias sce 150 
PM 8815/64 Fiat Cable & 64-pin DIL Clip ........0.....ccc.scc-ee:csutectendteessdecciassesuavudbenrdatsees 200 
PM 8815/65 Low Profile Connector a...21,......s:uecessteseessoteecceaccceetrceoib a: deechombaerssectse se gesters 
(7) PM 8815/68 Pin Grid Adapter (68000/68010) 68 Pil «0.0... eect eeeeesteeeteetetseeseeseeeeeees 15 
PM 8815/70 Pin Grid Adapter for 80286 ................::000 equ star ssedeeccudevagee tectscs OR REE 750 
PM 8815/72 Pin Grid Adapter 68020/114 pin-Grid Front End of 68020 ...................04 750 
(8) PM 8817/40 Personality Adapter for 40-pin DIL «0.0.0... eeceeseeteeeeeeeteeeteeeeeeeteetteenteeenees 500 
(9) PM 8817/64 Personality Adapter for 64-pin DIL ........ ccc eececeetesteeeteeeteeeteetteeeneetteeenees 500 
(8,9) PM 8817/xx Range of Personality Adapters for particular microprocessors ............... 500 
(10) PM 8819/00) ExtemsioniKit sacs eae ie hoa cat tet ences cen ovees odences-crsenranusracerrmentenans 75 
(11) PM 8819/10 54 Colored Leads (for PM 8820/8810) ...........ccccccceeseseeeeeeneeteeeneeneeneees 75 
(12) PM 8819/20 35 Measuring Clips: (black) ox... oii... .iastorcnestate ssesubsseenvarechinsansboeastyapeet 75 
(13) PM 8819/30 50 Mini Measuring Clips (red) ...........cecceseesceeseeeseeeseeteeesseeseeeseseseeesnessees ws 
PM 8819/40 54 Colored Leads (PM 8825 at 50 MHZ, 15 CM) ............eeeeeeeeeeseesetenees “é 
PM 8819/50 54 Colored Leads (PM 8825 at 300 MHZ, 6 CM) ...........:eccceeeeeeeeeeeeeee 75 


‘part of accessories 8 and 9 


Accessories for PM 3655 


(34) ‘PE S600 1'2°ChiLogic POd Fr e.ptirecccccctsncas scenes oeee ei ameae certneen eer et rooms ee cain 300 
(35). PF 8601 ‘Clock/Qualifier Pod 2.i.-7 A... cc. cenetense rs eceeenen a Reaetaasirachonsceeserantcecwsstaeeas sae 350 
(31) PF 8610 Personality Adapter & Disassembler 8085 ............cccccccceeeeeesteeeeseesteeeeeeeesees 1000 

PF 8611 Personality Adapter & Disassembler 6800 ..............cecscecessseceesssseeeeeteeeeesanees 1000 

PF 8612 Personality Adapter & Disassembler 6809 .............cccesccseeeeeesstseseeeeeeeersseeees 1000 

PF 8613 Personality Adapter & Disassembler Z80 ..............::ccsesseceessseeeeesseceesseeeeersnees 1000 
(32) PF 8620 Personality Adapter & Disassembler 68000 ..0...........cecceceseseceesseeeesseeeeennees 2000 
(32) PF 8624 Personality Adapter & Disassembler 8086/88 ..................:sessssseeesesssseeeeeeeees 2000 
(33) PF 8650 24 Ch State/Timing Expansion MOdule .............:sscccccessceeessseesesseeeeeesseeeecees 2400 
(37) PM 8819/30 50 Mini Measuring Clips (RE) ...........:essesesessseesseeeeseeeesseseeeeessseeensserses us 


- (36) PM 8819/90 30 Mini Measuring Clips (Black) 
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Board Testers & Troubleshooters 


Most electronic equipment designed in 
recent years uses microprocessors. While this 
component makes it possible to design very 
sophisticated equipment at a low cost (such as 
personal computers), there are drawbacks in 
troubleshooting and repairing microprocessor- 
based circuit boards. 

Astute manufacturers of electronic products 
know that the long-term success of their. 
products depends on effective diagnostics in 
production testing, and fast, economical repair 
and service. That's why Fluke developed the 
innovative 9000 Series Micro-System ; 
Troubleshooter. It has proven to be avery 
cost-effective solution for hardware debug- — 
ging, testing and servicing of microprocessor-. 
based equipment, using any one of over 50 
different types of microprocessors. 

For easy and quick testing of board kernels. 
(the heart of the board), Fluke is proud to” 
introduce its new 90 Series. Easy to learn and 
use, the 90 Series features a very low price. 

For higher levels of automated testing and 
troubleshooting in production lines or in 
service depots, Fluke offers the 9100A Digital 
Test System, today's most sophisticated, most 
capable emuative board tester. 

Fluke's solutions go further, too; the 900 
Dynamic Troubleshooter provides quick and 
accurate fault isolation to the component level: 
anywhere on the Unit Under Test. No detailed — 
UUT knowledge or documentation is required. 
It can be used to complement any functional 
test or self test procedure to pinpoint the fault 
to a component. 


Page 180 90. ~—s- Page 173 9010A 


Page 165 9100A Page 172 9132A 
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Product Development 


Product 
Definition 


Hardware 
Development 


Software 
Development 


Prototype Debug 


The 9010 Microsystem Troubleshooter is 
the ideal tool for verifying hardware prototypes 
independent of system software. The low cost 


Debug 
Hardware 
with 9000 


Debug 
Software 


9010A controls your board through the micro- 
processor kernel, allowing fast debugging with- 
out writing assembly code. Even with dead 
boards! 


ft SER tamed 


Integrate 
Hardware and 
Software 


Test & Troubleshooting 


Function 
Test 


Manufacture 
Boards 


Troubleshoot 
& Repair 


Functional Board Test 


For medium and low volume board test, the 
9100A Digital Test System is the most produc- 
tive, cost effective tester available. With its low 
capital cost, fast programming, and powerful test 
algorithms the 9100A offers test automation in 
an affordable, flexible package. Emulative Test- 
ing, at the heart of the 9100A, is the preferred 
technology for today's digital boards. The small 
size and low cost of the 9100A allows manufac- 
turing test operations to be implemented in the 
most efficient manner, with dedicated product 
work cells, fast set-ups for small quantity produc- 
tion runs, and networking for data collection and 
process control. Software that is transportable to 
additional testers allows test capacity to grow 
incrementally as your test volume grows. 
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To 


System 
Test 


Troubleshoot 
& Repair 


Troubleshooting 


Fast, accurate board troubleshooting is where 
the 9100A Digital Test System really stands 
apart from any other board tester. Sophisticated 
Guided Fault Isolation (GFI) algorithms speed 


even inexperienced technicians to faulty nodes. 
_ Faults that would take hours to locate using an 


oscilloscope or logic analyzer take just minutes 
with the 9100A. Advanced test development 
software lets you, the test engineer, concentrate 
on writing powerful test programs quickly. 

For a non-programmed solution, the 9010A 


_ Microsystem Troubleshooter offers the same 


; 


y 


q 


powerful Emulative Test techniques as the 
9100A in a keystroke controlled package. The 
9010A is a tool for the experienced technician, 
who can combine his knowledge of the Unit 
Under Test with the direct control of the 9010A. 

The 90 Series is a unique instrument for serv- 
ice technicians and design engineers with full- 
featured fault-finding capabilities. It is specifi- 
Cally designed for use in service departments for 


| benchtop component-level testing and verifica- 


tion; and is also suited for engineering prototype 


| testing, field monitoring applications and techni- 
Cian training. 


Emulative testers may be complemented with 


the 900 Dynamic Troubleshooter which offers 


Fluke Board Testers 


“Honest | Return For Your Test iwestment 
Fluke has been manufacturing electronic prod- 


ucts for 40 years, and we are experts at testing 


and servicing our own high quality, high technol- 
‘ogy products. We offer this experience to you. 


with innovative test equipment that is dramati- 


cally lower in price than traditional automated 
test equipment, while staying ahead of modern — 
test requirements. Compare our board test prod- 
ucts to any other, and you will find your highest - 


R.O.1. comes from Fluke. a 


_ Plus, Common Test Philosophy for Product 


Development, Manufacturing, and Service. 


Fluke board testers break away from traditional 
techniques and limitations. For your products to 


- compete, you require an integrated approach to 


design, manufacturing, and service. Fluke board 


— testers offer test commonality between depart- 
ments: tests designed in product development 
can be enhanced and used by production test, 


and then transferred to your service department. 
Advanced test software combined with lower 
cost hardware allows you to implement a corpo- 


___ fate test strategy to meet your needs. 


Customer 


Service 
Board Test & Troubleshooting 


To/From 
Customer 


quick and accurate fault isolation to the compo- 
nent level. It tests a digital IC on the Unit Under 
Test (UUT) by comparing its performance to that 
of aknown-good reference device and automati- 
cally analyzes the performance of the device 
under test as it operates in the circuit. It captures 
timing, intermittent, as well as static faults. It can 
test standard digital components from SSI to 
VLSI, (D)RAM and ROM, as well as custom 
parts like PALs, ASICs and gate arrays up to 28 
pins. 

When a stimulus is available for the unit under 
test, the 900 Dynamic Troubleshooter can trou- 
bleshoot non-microprocessor-based UUTs as 
well. 


Centralized Repair 


When repair is centralized , the 9100A Digital 
Test System offers the same advantages to 
service as to manufacturing: cost effective auto- 
mated test and troubleshooting for medium vol- 
ume, large variety board test operations. If large 
board float inventories are a problem, consider 


Central 
Depot or 
Factory 


Service 
Center 


using 9105As at your service centers as func- 
tional, Go/No-Go testers. The good boards 
swapped out of your customer’s equipment can 
be identified and returned to use, while the bad 
boards are sent to your central site for repair. 


Decentralized Repair 


For fast customer response and minimal spare 
board inventory, board repair needs to be close 
to your customer site. The 9010A Microsystem 
Troubleshooter, the 900 and the 90 Series 
offer the test and troubleshooting capabilities 
you need at prices you can afford to equip each 
service center. For an automated solution, pro- 
grams written on the 9100A Digital Test Sys- 
tem can be implemented on the lower cost 
9105A Digital Test Station. Test software writ- 
ten at the factory or central service headquarters 
is distributed to the field on the execute only 
9105A, offering the control and efficiency of 
centralized test programming with the low board 
float of decentralized repair. 
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900 
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The Automated Troubleshooter for 
Dynamic Testing of ICs, at Speed, 
While Still in Circuit 


The 900 Dynamic Troubleshooter is Fluke’s 
newest addition to the board test product line. It’s 
a powerful diagnostic tool for service and repair 
of digital circuits. The 900 provides you with a 
simple but effective means of testing ICs operat- 
ing at speed, while still in circuit. Unlike other in- 
circuit testers, the 900 does not force any artifi- 

‘Cial signals into the UUT, nor does it try to 
backdrive devices or guard points. Yet with the 
900, you can quickly isolate faults down to the 
individual component. No more “shotgun” at- 
tempts to repair a board! And because the 900 
uses a proprietary comparison testing technique, 
you Can pinpoint faults with little or no program- 


ming, and with minimal knowledge of the board 
under test or the individual components. 

The Fluke 900 tests standard digital compo- 
nents, from SSI to VLSI, including (D)RAM and 
ROM, as well as custom parts such as PALs, 
ASICs, and gate arrays up to 28 pins. Compo- 
nents can be tested both IN & OUT of circuit. But 
no special software, device descriptions or fixtur- 
ing is required. 

The 900 is not a universal solution, but rather 
a powerful tool that helps a technician isolate 
faults rapidly and accurately. A technician can 
begin using the 900 with very little training. And 
the 900 can be used as a stand-alone tool, or as 
a complement to testing with hot mock-ups or 
emulative testers, such as the Fluke 90, 9010 
and 9100 family of digital testers. One of these 
emulative testers can be used to quickly test the 


kernel of the UUT, and localize any fault to a 
subsection of the UUT.The 900 can then be used 
to isolate faults down to the defective compo- 
nent. A 9010A or 9100A can also be used to 
stimulate a board that is otherwise dead, so the 

900 can then test ICs on the board while active. 
A complete 900 tester includes: 

*The main unit with graphic display, operator 
keypad, RS-232 interface port, and ZIF socket 
for a reference component; 

* An interface buffer with high-speed signal 
conditioning to capture measurements from 
your board under test. No special pods or 
adaptors are required. 

° A starter assortment of clips to attach to vari- 
ous sizes of ICs, from 14 to 28 pins; J-lead SO 
version SMDs are also available. 

® Nonvolatile memory cartridges for storing pre- 
defined board test sequences, plus patch leads 
and antistatic reference device tray. 


The Power to Solve Even the 
Toughest Problems 


With its combination of unique features, the 
Fluke 900 excels at diagnosing faults in a wide 
variety of applications. Among these are: 


Real-Time Component Tests While In- 
Circuit 

The 900 tests the Device Under Test (DUT) as 
it operates in-circuit, in real time, at data rates of 
up to 20 MHz. The 900 does not backdrive the 
DUT or guard points, nor force any artifical 
signals into the UUT. Rather, it unobtrusively 
monitors the DUT while operating, and com- 
pares the DUT’s behavior with that of a known 
good part. The 900 will detect a failure if the 
response of the DUT differs by greater than 20 
nsec from the response of the reference part. 
The timing tolerance can be adjusted with 10 
nsec resolution to compensate for normal circuit 
loading conditions. 


Tests Without Software Programs 


The 900 tests digital ICs by comparing a known 
good reference chip to the DUT on the board. 
Just plug in your reference chip and clip onto the 
DUT. Since the reference chip serves as a model 
for the test, the user does not have to write any 
device timing descriptions or test software. The 
user can optionally specify a test sequence which 
lists the preferred order in which ICs are to be 
tested on a board; any adjustments to the setup 
parameters for each IC can be added. These test 
sequences can be stored on nonvolatile memory 
cartridges. 


Detects Intermittent & Thermal Faults 


The 900 continuously monitors every pin on 
the DUT, asynchronously, without clocking or 
sampling. This insures that intermittent or one- 
shot faults will be captured, with the same 10 
nsec resolution as timing and static faults. The 
user can choose the duration of a test, so the 900 
can be set to capture elusive intermittent faults. 
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Board Testers & Troubleshooters 


900 


Tests Even When You Have No 
Documentation 


Incomplete or even incorrect documentation is 
a common problem with today’s constantly 
changing designs. But the 900 can still be ap- 
plied when limited device descriptions or no 
detailed schematics are available: known good 
parts essentially define the tests for components 
in the UUT. And since reference parts define the 
test for each chip on the UUT, the 900 can readily 
test a private-labelled, or proprietary custom IC 


_ — even when extensive documentation is un- 


available. Of course, a known good board will 
help determine if any timing resolution adjust- 
ments are necessary for individual ICs on the 
UUT. 


Isolates Faults in “Untestable” Circuits 


Some testers have difficulty with components 
in “untestable” circuits, such as ICs wired into 
loops, or ICs which have internal memory. The 
900 readily handles many such common testing 
problems: 

Hardwired Inputs or Outputs: The 900 tests 
ICs when input leads are tied together, or strapped 
to supply. Both the reference device and the 
DUT will see the same data on their respective 
input pins, and the 900 accepts that as a normal 
circuit condition. 

Components with Internal Memory (e.g. ICs 
with latches or counters). The 900 has built-in 
synchronization routines to put the reference 
device and the DUT in the same state when the 
test begins, even if the DUT’s internal memory 


cannot be initialized because control pins are 


strapped in an inactive state. 

Feedback Loops & Apparent Multiple Faults. 
Fault isolation in feedback loops can be difficult, 
since the fault seems to be everywhere at the 
same time. The 900 measures and displays the 
amount of time elapsed until the fault occurs, 
with 40 nsec accuracy. By identifying the earliest 
device to fail, the 900 can be used to isolate the 
defective IC in a loop. 

Bus Devices. The 900 readily tests bus de- 


_ vices, since the 29-channel Gate.function can be 
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used to insure that actual testing is performed 
only when the DUT is active on the bus. 

Short Circuits and Open Circuits. The 900 
monitors every pin on the DUT for any activity or 
for activity at a specifiable frequency, and flags 
any pin when there is no activity - whether due 
to a shorted node or an open lead. A conven- 
tional shorts finder could be used to pinpoint the 
actual physical location of a short. 

Memory Testing. The 900 treats memory 


_ devices, even DRAM, like any other logic device. 


Since all data and timing signals are replicated, 
the 900 will perform full tests on memory chips. 
(RAM chips must have memory locations written 
before being read, so the DUT and reference 


_ device will have the same data.) 


Still More Capabilities 


The Fluke 900 has several other features which 
make it an even more effective troubleshooting 
tool: 

Built-in Frequency Counter. The 900 can 
measure signal activity on all of the DUT pins, 
plus one additional external node — at up to 25 
MHz, accurate to within 0.5%. 

User-definable Trigger. A two-word trigger 
function can be defined from a combination of 28 
signals on the DUT’s leads plus an external 
node, to start a test (similar to a conventional 
logic analyzer). Trigger event detection is a 
powerful diagnostic tool: it helps isolate the 
occurrence and then location of a fault. 

User-definable Gate. Alternatively, a one- 
word gate function can also be defined from a 
combination of the DUT’s pins plus an external 
node. This controls when comparisons are actu- 
ally made between the DUT and the RD, such as 
in testing a bus driver. 

User-definable Test Cycle. The 900 can be 
set to issue an automatic RESET signal to the 
UUT at the start of the test for each device. The 
user can also set the duration and timing of the 
reset pulse, relative to the comparison test, as 
well as the length of the overall test. 

Nonvolatile RAM Cartridges. Memory mod- 
ules, 32K bytes, can be used to hold test results, 
or predefined test sequences. 

RS-232C Interface. This supports both soft- 
ware and hardware handshake protocols, and is 
programmable with data rates up to 19,200 
baud. An optional IEEE-488 interface is also 
available. 

Automatic Logging of Test Results. The 900 
can be set to automatically save detailed test 
results on a memory pack, or to a device con- 
nected to one of the remote interfaces. 

Friendly Operator Interface. The 900 has a 
softkey based menu-driven interface which 
supports operation of the unit, plus complete 
creation and editing of test sequences. 

Complete Product Training and Support. 
So that you can get the maximum use out of your 
900 right away, Fluke offers a hands-on in depth 
training course on troubleshooting with the 900. 
You are entitled to a free certificate for this two 
day course, with the purchase of a 900. Your 
account manager has the details. See page 476 
for more information on Fluke’s training courses. 


Theory of Operation 


The Fluke 900 operates on the principle of 
Dynamic Hardware Reference Comparison. This 
means that the real-time operation of the DUT is 
compared to that of a known good Reference 
Device (RD). Comparisons are made while the 
DUT is operating at speed, for data rates up to 20 
MHz (not clock rates). 


The 900 continuously monitors the DUT and 
RD to determine which pins are inputs and which 
are outputs at any given moment; tri-state and bi- 
directional pins are handled automatically. The 
900 is thus able to apply to the input pins of the 
RD the same signals as are on the input leads of 
the DUT while still operating in circuit. Simulta- 
neously, the 900 checks for any differences in 
the outputs of the two chips, and flags these as 
errors; discrepancies down to 10 nsec are de- 
tected. 

Some activity on the UUT is necessary in order 
for the 900 to test the performance of individual 
ICs. Since the 900 measures and displays the 
test time elapsed up to when a fault occurs, it can 
test even boards which crash after just a few 
machine cycles. In some cases, an emulative 
tester, such as the Fluke 9010 or 9100, or else a 
hot mock-up, can be used to stimulate activity on 
the UUT. 

While the 900 isolates faulty components in 
circuit, it does not backdrive devices or guard 
points like other in-circuit testers. Instead, it 
monitors the signals coming into the DUT’s pins, 
and replicates these on the RD; outputs are 
compared in real time, as the chips operate at 
normal clock speed. 

Of course a RD will not experience the exact 
same loading as the DUT does in circuit. This 
can result is slight differences in the response 
times of the RD and the DUT. The 900 compen- 
sates for this by using a specifiable value for the 
acceptable difference (or fault window) in re- 
sponse times for the two chips — adjustable from 
10 nsec on up, in 10 nsec steps. 

Logic threshold levels can also be specified, at 
any level between 0 and 5 volts, with a resolution 
of 100 mV. 

The fault window and logic threshold voltage 
levels together define a Performance Envelope 
against which the DUT is compared to the RD. 


To determine the Performance Envelope for 
various DUTs, a known good board should first 
be examined. Any ICs on this good board for 
which the acceptable fault window and/or logic 
voltage levels differ from the regular setting 
should be noted. These test adjustments can be 
stored in nonvolatile RAM cartridges, as part of 
a test sequence for the UUT. 
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Test sequences can be written for any UUT. 
Rather than complicated software programs, 
these test sequences are simply a list of the 
order in which to test the devices on the UUT, 
along with any adjustments to the Performance 
Envelope, and any user-specified trigger or gate 
words. Comments or instructions to the operator 
can be included here, for each step in the test 
sequence. The operator can work through the 
test sequence in the specified order, simply by 
pressing the NEXT key for each step, or can 
jump around within the sequence to a particular 
component, to take advantage of his experi- 
ence. 


Specifications 


Power: 115/230V ac, 47 to 63 Hz, 100W 
Storage Temperature: -40°C to +70°C 
Operating Temperature: 0°C to +50°C 
Size: 
Main Unit: 12 x 15 x 3.5 in (30.5 x 38.1 x 8.9 
cm) 
Interface Buffer: 8 x 8 x 0.75 in (20.3 x 20.3 x 
1.9 cm) 
Cable Length: 48 in (122 cm) 
Weight: 12 Ib (5.44 kg) 


Electronic Parameters 


Devices Supported: Digital components up to 
28 pins, SSI to VLSI capable of driving one LS 
load. N, S, F, LS, AS, ALS, HC, HCT, ACT, 
FACT, Open Collector TTL, 4000, 14000 CMOS 
optional. 

Custom Components: PAL, HAL, PLA, FPLA, 
and Gate Arrays. 


Memory: Static anddynamc RAM, ROM, PROM, 
EPROM, FIFO 

Fault Discrepancy Resolution: 20 to 200 nsec 
(adjustable in 10 nsec increments) 

Device Initialization and Synchronization: 
Times programmable from 10 to 9990 msec; test 
time from 1 msec to 9990, or continuous 
Frequency Counter Measurement: To 25 MHz, 
<.5% 20% min. duty cycle for frequencies >20 
MHz 

DUT: Tested at data rate of up to 20 MHz 
Minimum Pulse Width: 20 nsec 

Minimum Slew Rate: 10V/usec 

Pin Loading on UUT: 10 KQ @ 30 pf 

Inputs Protected: To +25V 

Device Logic Levels: 0 to 5V, in 100 mV steps 
Trigger Circuit: User-specifiable, two word of 
28 pins on the DUT plus one external node; test 
cycle begins when trigger condition(s) met 
Gate Circuit: User-specifiable, one word of 28 
pins on the DUT plus one external node. Com- 
parison test is performed ony while gate condi- 
tion is True. 

Trigger or Gate: Can be used at any on time 
Reset Circuit: Programmable to be positive or 
negative; is tri-stated when not active. Position of 


_ Reset pulse is programmable relative to test 


cycle, from 0 to 9990 msec before/after start of 
comparison test, with 100 msec increments. 
Pulse duration is 100 msec 

Can use either internal power or from the UUT: 
Internal: Supplied from 5 V source;sink/source 
50 mA @ .8/4.2V 

External: Supplied from UUT (2 to 15V); sink/ 
source 50 mA @ 0.8/Vext -0.8V 
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Ordering Information : 


Model January 1989 prices 


900 Dynamic Troubleshooter ................. $7990 
Includes: 900 Main Unit 
Interface Buffer 
Three Test Clips: 
Y900-16D 16-pin, 0.3" Test Clip 
Y900-24D 24-pin, 0.3" Test Clip 
Y900-28D 28-pin, 0.6" Test Clip 
Y900-001 Data Cartridge 
Y900-005 Set of Patch Cords 
Y900-003 RD Tray & Cartridge Holder 
User's Manual 
Power Cord 
See your Fluke Representative for details on 
training 


Options & Accessories 


Y900-001 Data Cartridge ........... 
Y900-002 Data Cartridges, set of 3........ 
Y900-003 RD Tray & Cartridge Holder .. 30 
Y900-004 RD Tray & Cartridge Holder,3 30 


Y900-005 Patch Cords & Clips, setof5 100 
Y900-006 Carrying/Shipping Case.......... 400 
Y900-8D Test Clip, 8 Pin Dip, 0.3" ......... 100 
Y900-14D Test Clip, 14 Pin Dip, 0.3" ..... 100 
Y900-16D Test Clip, 16 Pin Dip, 0.3" ..... 100 
Y900-18D Test Clip, 18 Pin Dip, 0.3" ..... 100 
Y900-20D Test Clip, 20 Pin Dip, 0.3" ..... 120 
Y900-24D Test Clip, 24 Pin Dip, 0.3" ..... 120 
Y900-24DW Test Clip, 28 Pin Dip, 0.3".. 120 
Y900-8S Test Clip, 8 Pin S.O.1.C., 0.1".. 140 


Y900-14S Test Clip, 14 Pin S.O.1.C., 0.1" 140 
Y900-16S Test Clip, 16 Pin S.O.1.C., 0.1" 140 
Y900-16SW Test Clip, 16 Pin S.0.1.C., 0.2"140 
Y900-18S Test Clip, 18 Pin S.O.1.C., 0.2" 140 
Y900-20S Test Clip, 20 Pin S.O.I.C., 0.1" 160 
Y900-24S Test Clip, 24 Pin S.0.1.C., 0.1" 160 
Y900-28S Test Clip, 28 Pin S.0.I.C., 0.1" 160 
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9100 Series 


The 9100 Series is the top of the line in Fluke’s 
family of digital testers and troubleshooters. It is 
designed for fast, cost-effective automation of 
your test and troubleshooting procedures for 
microprocessor-based digital circuit boards. 

Included in the 9100 Series are two testers: the 
9100A Digital Test System, which can be used 
both for developing test software and as a stand- 
alone test station, and the 9105A Digital Test 
Station, an execute-only tester that can be used 
to execute programs developed on the 9100A. 

The 9100A offers fast and easy development 
_ of functional test and troubleshooting programs 
which stay ahead of the increasing complexity of 

digital boards. Test program design is highly 

automated, guiding the test or service engineer 
through the development process. Combined 
with new state-of-the-art test hardware, com- 
| plete digital board test and repair solutions can 
_be implemented in record time. 
__ The 9105A Digital Test Station turns a power 
ful test solution into an economical one. At very 
| low cost, the 9105A delivers powerful automated 
| tests, developed on the 9100A, to the factory 
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floor or service center. An easy to use interface 
allows any operator to quickly test and trou- 
bleshoot. Guided Fault Isolation (GFl) programs 
isolate faults to the node level, so both functional 
testing and troubleshooting can truly be auto- 
mated. The 9100A and 9105A combine to offer 
unmatched power, flexibility, and economy to 
factory board test and service center repair. 
Both testers interface with the unit under test 

(UUT) through the following hardware compo- 

nents: 

* Amicroprocessor or memory interface pod that 
emulates the microprocessor actions on the 
UUT. 

* Asingle-point probe to measure UUT responses 
at any node within or beyond the microproces- 
sor kernel; the probe can also provide stimulus 
at any node. 

* I/O modules which provide stimulus and gather 
response at up to 160 nodes simultaneously. 


RS-232 


Test Techniques For Every Part of 
the Board 


The 9100 Series can detect and isolate faulty 
components on all types of microprocessor-based 
circuit boards. Types of tests include built-in 
functional testing of the microprocessor BUS, 
RAM, and ROM. The 9100 Series will also iso- 
late faults in both synchronous and asynchro- 
nous circuitry and, through its interface pods, 
can emulate a broad range of microprocessor 
chips. Together, these capabilities let you test 
your products more thoroughly and with a higher 
degree of confidence than ever before — for 
prototype debug, during production, and in the 
field. 


Emulative Board Testing 


At the heart of Fluke’s approach is a technique 
known as emulative board testing — so called 
because it involves either microprocessor or 
memory emulation. The function of any emula- 
tion pod is to provide an interface between the 
circuit board under test and the test mainframe, 
adapting the general architecture of the main- 
frame to that of the specific microprocessor on 
the circuit board under test. 

These emulative board test techniques are 
preferred by board manufacturers the world over 
because they are the only techniques that test a 
board from the “inside out.” By troubleshooting 
the kernel circuitry first, you have a solid base for 
testing the remainder of your board. Conse- 
quently, you locate more faults, more quickly, 
than with any other approach. 

Pods are available to support more than 50 
microprocessor chips, including the 80386 and 
68020. All existing Fluke interface pods can be 
used with the 9100 Series. 

Microprocessor interface pods. To emulate 
the board’s microprocessor, you select the mi- 
croprocessor interface pod that corresponds to 
the microprocessor on the board. In addition to 
containing its own microprocessor, each pod 
has its own RAM, ROM, and I/O, making it a 
complete kernel. The pod replaces the board’s 
microprocessor, allowing the pod to control all 
bus-related devices on the board. Plugging in 
the pod also causes the clock circuit of the board 
under test to be channeled to the pod’s micropro- 
cessor, so that tests can be performed with the 
board running at its normal speed. For a com- 
plete listing of available microprocessor inter- 
face pods, please refer to page 178. 

Memory interface pod. The 9132A Memory 
Interface Pod is the newest addition to Fluke’s 
family of interface pods. It features the capability 
to be reconfigured for additional microproces- 
sors by simply replacing a plug-in personality 
module. The 9132A provides the same test ca- 
pabilities of previous pods, including READS, 
WRITES, RAM test, etc., and uses the same 
user commands so operation is identical. The 
difference is in how UUT connections are made, 
with interfacing through the UUT ROM and via a 
sync module. For more information on Fluke’s 
memory interface pod, please refer to page 172. 
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I/F POD 


Built-in BUS, RAM, and ROM tests. Using 
the pods, you can quickly execute the 9100 
Series’ built-in BUS, RAM, and ROM test rou- 
tines. Because these circuits operate the same 
way on all microprocessor-based boards, you 
can run these tests as soon as you plug in the 
pod, without writing any code at all. At the con- 
clusion of each test, the system reports its find- 
ings to the operator via specific fault messages. 


Functional Testing Beyond the 
Kernel 


/O modules for rapid fault isolation. One of 
the innovations offered with the 9100 Series is 
the new type of circuit interface device for node- 
oriented troubleshooting: the I/O module. This 
module, which lets you test all pins on a chip at 
once, provides a quick means of detecting and 
isolating faults for signals up to 10 MHz. It works 
‘with both synchronous and asynchronous cir- 
Cuitry, on or off the bus. And, because you can 
use up to four I/O modules at a time, you can test 
as many as 160 pins simultaneously. 

Modules may be clipped directly over the chip 
via DIP or SIP clips, available in configurations 
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COMPLETE DIGITAL FAULT COVERAGE 


ranging from 14 to 40 pins. Or you can use the 
9100 Series 20-line flying lead module to de- 
velop your own custom connections, connecting 
the tester to the board edge or a customized test 
fixture. 

The I/O module lets you use a variety of test 
techniques. You can use it to drive a node high 
or low or to stimulate it with a string of data 
patterns. It can also gather a wide range of 
response data, including taking a node’s signa- 
ture, sensing its logic level, and measuring activ- 
ity on a node through frequency measurements 
or event counting. Built-in clock connectors let 
you synchronize the module to an external clock 
when troubleshooting asynchronous circuitry. 


Card Edge Fixture Kit 


The Card Edge Fixturing System profices a 
fast, reliable way to interface the Fluke 9100A 
and 9105A Digital Test Systems to any digital 
circuit board with a card edge connector. The 
Card Edge Fixture is ideal for accessing signals 
at the card edge and for testing boards with an 
external bus. 


1/0 MODULES 


Vector Output I/O Module for Card 
Edge Stimulus 


New for 1989, this I/O Module offers high 
speed st under control of the 9100A. It can 
provide real-time signals to the UUT card edge, 
allowing limited bus emulation with handshake 
input, pattern looping, and dynamic tri-state 
control to each bit. Modules are 40 bits wide, and 
up to four modules can be used at one time. 
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Single-point probe for high-frequency sig- 
nals. You can use the single-point probe instead 
of the I/O module for higher-frequency signals, 
up to 40 MHz. You can also use it for parts of the 
board that cannot be accessed with an I/O 
module. Like the I/O module, the single-point 
probe can be used to drive a node high or low, to 
stimulate a node, and to gather various types of 
response data. It can take signatures, sense 
logic levels, and count events or frequencies. An 
external clock module provides leads for testing 


_ asynchronous circuitry. 
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Powerful Motorola 68000 microprocessor 
allows fast execution of all tests. 


Clear, easy-to-read three-line vacuum fluo- 
rescent display has a line length of 42 char- 
acters. 


Five soft-keys are user-programmable in 
Guided Fault Isolation and Unguided Fault 
Isolation Modes. In Immediate Mode, the 
default values of these keys are used. Soft- 
key labels are displayed on the bottom line 
of the three-line display. 


0 MOD key displays a group of soft-key 
options, allowing the operator to configure 
and control the I/O module. 


Interface pod gives you direct control of the 
microprocessor bus circuitry. Pods are avail- 
able for more than 50 microprocessors. 


Single-point probe/pulser can measure sig- 
nals up to 40 MHz. The probe is particularly 
useful for portions of the board that cannot 
be accessed with the /O module. A clock 
module (not shown) provides connections 
to external clock signals for troubleshooting 
asynchronous circuitry. 
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Ways to Use the 9100A 


Get as Much - or as Little — 
Automation as You Want 


With the 9100 Series, you choose the degree 
of automation you want: Immediate Mode, for 
manual operation; Guided Fault Isolation, for 
automation of the troubleshooting process; or 
Unguided Fault Isolation, for semi-automated 
troubleshooting. If you do decide to automate, 
you'll find that many of the 9100 Series’ special 
features — including the programming worksta- 
tion, high-level programming language, and built- 
in Guided Fault Isolation decision tree — make 
the process easier and faster than you ever 
thought possible. 


Up to 4Mb total memory lets you develop 
large applications. 


16 hexadecimal keys as well as alpha- 
numeric keys allow programmers to easily 
respond to system prompts. 


STIM key provides ac- 
cess to built-in stimulus 
routines: Data Toggle, 
Control Toggle, Address 
Toggle, Rotate and 
Ramp. 


Read and Write keys 
allow the retrieval and 
placement of data at 
specified addresses on 
the UUT. 


RAM, ROM and BUS 
keys allow speedy exe- 
cution of pre-pro- 
grammed kernel tests. 


Manual Operation Lets You Start 
Testing Immediately 


Immediate Mode lets you begin using your 
9100 Series tester the first day you get it, without 
having to write any program code at all. With the 
pod connected, you can complete the built-in 
kernel tests. Then you can go on troubleshoot- 
ing, using your knowledge of the unit under test 
to guide you. 


Automatic Operation Guides the 
Operator From Start to Finish 


For fully automated operation, the 9100 Series 
provides Guided Fault Isolation capability. In this 
mode, the operator enters no data and makes no 


Two RS-232-C serial ports allow data trans- 
fer to and from the tester. One is isolated, for 
use with the UUT. The non-isolated port is 
typically used for connection to a computer 
or printer. 


Micro floppy disk drive allows the transfer of 
programs and data between 9100s and 
9105s. 


20-Mb hard disk allows convenient storage 
of multiple programs. (Standard on 9100A 
only). 


Annunciators display mainframe status 
(BUSY, STOPPED, RUN UUT) show when 
a disk is being accessed, and indicate the 
availability of more display information 
(MORE SOFT KEYS, MORE INFORMA- 
TION). 


HELP key provides context-oriented help in 
Immediate Mode. 


Mode control keys control application of test 
routines: Loop, Repeat, Stop, Continue. 


An|/O module lets you test up to 40 pins at 
once. Handy DIP clips, used to attach the 
module to the chip, are available in all 
popular pin configurations, from 14 through 
40 pins. Up to four modules may be used 
simultaneously, allowing you to test up to 
160 pins at a time. 1/0 modules contain 
external clock connections for troubleshoot- 
ing asynchronous circuitry. 
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decisions. All necessary data — stimulus rou- 
tines, reference lists, parts lists, known-good re- 
sponses, and interconnectivity information — are 
contained in the program. The system tells the 
operator what nodes to probe and interprets all 
response data. 

A key advantage of the system’s Guided Fault 
Isolation capability is that all operators can bene- 
fit from the knowledge of your most experienced 
test engineers. Once your test engineers write 
the Guided Fault Isolation procedures, lower- 
level operators can execute them, saving you 
considerable labor costs. 


Semi-automatic operation lets you 
choose the troubleshooting sequence 


For semi-automatic troubleshooting, you can 
use the 9100 Series to perform Unguided Fault 
Isolation. This mode is like Guided Fault Isola- 
tion, except that the operator decides which 
node to probe. However, much of the manual 
activity is removed from the process, so you can 
troubleshoot more rapidly. 

Once anode is selected, the appropriate stimu- 
lus routine is executed and the results of the 
stimulus are displayed. In this way, the operator 
guides the fault tracing procedure. 

For experienced troubleshooters who prefer to 
follow their instincts rather than moving through 
a set troubleshooting sequence, Unguided Fault 
Isolation is the best technique. 


The 9100A Programming 


Environment 
(With Options -004, -005) 

From its built-in back-tracing algorithm to its 
easy-to-use programming language, the 9100 
Series lets you develop fully automated test and 
troubleshooting routines in a matter of days or 
weeks, as opposed to the months of develop- 
ment time required by many other systems. 

Built-in GFI decision tree. The 9100A’s spe- 
cially designed back-tracing algorithm makes all 
the decisions about the troubleshooting se- 
quence, allowing the programmer to enter the 
necessary information in simple data-base for- 
mat. Information is stored in five kinds of files: 
* Stimulus programs to test each node. 

* Known-good responses to compare with UUT 
responses. 

* A reference list relating the device number to 
the type of device. 
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° A parts library that explains the relationship of 
input pins to output pins. 

® Interconnectivity data, indicating which devices 
and pins make up each node. 

Special test language. The 9100A uses a pro- 
gramming language designed specifically for 
developing test and troubleshooting routines. Its 
command list incorporates all of the 9100 func- 
tions, program control constructs, and allowed 
variables, making it a well-rounded language for 
writing test programs. 

Numerous features are designed into the pro- 
gram to make the programmer's job easier. Key 
among these are: 

* Provision for default entries on most com- 
mands, simplifying the process of creating test 
routines. 

® Built-in fault handlers that you can incorporate 
in your routines. (You can also choose to over- 
ride these built-in fault handlers with custom- 
created ones). 

You can write functional tests incorporating the 
microprocessor interface pod, I/O module, and 
probe. A debugger is provided with break point 
and single step capabilities to help you quickly 
locate any problems. You can also write admin- 
istrative programs for example, to track board 
failures and the associated faulty components 
for future analysis. 

Programming with the -004 is performed through 
an 80-column, 24-line CRT and a standard com- 
puter-style keyboard. The keyboard also includes 
nine soft keys with built-in functions to speed 
program development. The -005 includes the 


keyboard and a color video card to support < 
customer-supplied color monitor. 


The 9105A Test Program Executior 


The 9105A is an execute only version of the 
9100A. It performs the same immediate mode 
operations as the 9100A and it will execute al 
programs written on the 9100A but you can no 
write programs with the 9105A. It has 2.0 Mbyte 
of RAM memory space and two floppy dist 
drives rather than a hard disk drive. 


Customer Support Services 


Fluke’s support programs are designed to mee 
the needs of a wide variety of users. 

Customer Training Applications course. The 
9100 Series offers you a choice of test tech 
niques as well as a variety of circuit-interface 
devices. The best choice for a particular situ 
ation depends both on the type of circuitry in 
volved and on your objective (functional test 
fault isolation, etc.) Fluke’s product applications 
course shows you how to apply the 9100 Series 
to a wide range of circuits commonly found ir 
microprocessor-based systems, so you Car 
select the most appropriate test technique anc 
interface device for each application. 

Programming course. You will benefit from 
guidance in how to develop effective Guidec 
Fault Isolation routines for different types of tes’ 
and troubleshooting procedures. Fluke’s pro: 
gramming course will help you get the most from 
the system’s Guided Fault Isolation capabilities. 
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' These courses are free to you when you pur- 
_ chase a 9100. Get the most out of the extensive 
| capabilities of the 9100 with our in-depth, hands- 
' on training courses. 
_ System Integration. Fluke’s contract consult- 
_ ing, programming and fixturing services offer still 
_ other options. You can contract with us for test 
' software consulting help as you work on your 
- own applications and programs, or you can have 
_us simply develop programmed test and trou- 
_ bleshooting routines for you, customizing them 
to your particular products and procedures. 
_ Fluke's system Integration Group and Fluke 
Cooperative Services are available to help, from 
test fixturing to turnkey projects. Contact your 
_ local Fluke sales representative for a proposal. 


Service 
* Worldwide network of technical centers. 
_ Fluke’s worldwide network of technical centers 
| makes it easy for you to maintain and service 
_ your system, no matter where your operation is 
located. 
__ © Standard Warranty. Your 9100 Series tester 
comes with a 90-day warranty, including both 
‘time and materials. Warranty service is available 
at any Fluke Technical Center, worldwide. 
_ © Extended Warranty Agreement. All 9100A 
_mainframe, options and accessories come with 
_a 90 day warranty. A one year, renewable, Ex- 
tended Warranty, covering all repairs with per- 
formance testing, including parts, labor and re- 
turn surface freight costs. 
| This warranty will be discounted 10% if pur- 
chased with the instrument or if purchased prior 
to expiration of product warranty. 

* On-Site Service. Even if you have an appili- 
cation where uptime is critical, Fluke can help. 
On-Site Service Agreements are available. 


Software Support Agreement 


A Software Support Agreement is a two year 
renewable agreement that provides for auto- 
matic software updates during the covered pe- 
riod. Software releases which enhance the speed 
or performance of system and/or programmer's 
system software operating on the 9100A and 
9105A will be made available to Software Sup- 
port subscribers at no additional cost. Manual 
revisions and updates are included. 

In addition, Software Support subscribers have 
automatic membership in the 9100 Electronic 
Bulletin Board, an on-line users group. The Elec- 
tronic Bulletin Board provides easy access to 
other 9100 users and experts at Fluke for the 
purpose of sharing information, TL/1 programs, 
Papers, and more. Access to the Electronic 
Bulletin Board is available through a special toll- 
free 800 number, using any terminal, including a 
9100A connected through a modem. 


9100 Features 


Mainframe: 20 Mbyte Hard Disk for program 
development and storage (9100A). Single 
(9100A) or Dual (9105A) 3.5 inch 640K-byte 
‘formatted MicroFloppy Drives for software load 
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ing, storage and copying. Up to 4 Mbytes or of 
internal RAM for program and data storage. 
Plug-in slots for 1 pod and 4 Parallel I/O Mod- 
ules. Dual RS-232 Interfaces, one system refer- 
enced, one earth referenced. 

Display: 3 line, 42 characters vacuum fluores- 
cent dot matrix with graphics capability. 
Keypad: User keyboard allows access to all 
functions. Seldom used functions are called with 
soft keys. 


Built-In Tests 


RAM: Allows selection of one of three possible 
tests for finding faults associated with RAM cir- 
cuitry. ; 

ROM: Reads ROM and computes CRCs and 
compares with stored CRC. 

Bus: Checks the integrity of address, data and 
control bus. 


Built-in Troubleshooting Functions 


Read: Reads data from a specified location. 
Write: Writes data to a specified location. 
Toggle: Toggles a specified data, address or 
control bit. 

Ramp: Ramps the data or address bus over all 
possible values with a specified starting value 
and a mask of bits to be ramped. 

Rotate: Rotates right a specified starting data 
word through all possible bit positions. 


Probe 


Features: CRC signatures with external clock, 
start, stop, and enable; CRC signatures with 
external clock, start, and stop generated from a 
programmable number of clock pulses after start; 
CRC signatures with the clock from the pod sync; 
24 bit transition counting using external start, 
stop, and enable; Frequency measurement to 40 
MHz; Clocked 3-state logic level history using 
external clock, qualified with start, stop, and 
enable; Clocked 3-state logic level history using 
microprocessor pod sync clock; Asynchronous 
3-state level history in all modes; Selectable 
thresholds for TTL, CMOS, and RS-232 levels; 
Three logic level indicators on the handheld 
probe body; Probe output drive for high, low or 
toggle synchronized to pod sync, external clock 
or free run; Probe response button to signal the 
mainframe to gather response data; Common 
lead fused for both the probe and clock module 
to provide ground fault protection, with blown 
fuse indication. 


Software 


Programming: The user creates and debugs 
test or troubleshooting procedures with the 
programmer's station option. This gives the user 
full access to a screen oriented editor and inte- 
grated procedure debugger. Test procedures 
generated on the 9100A can be transported and 
executed on other 9100A/9105A systems via the 
3.5 inch micro-floppy media. 

Language: The test language, called TL/1, is 
used by a test engineer to specify automatic test 
and troubleshooting procedures. TL/1 is an easily 
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read high level language designed for complete 
control of the functional test and GFI test envi- 
ronment. The language includes the 9010A 
language testing concepts. Enhancements are 
provided in the area of fault handling, UUT ini- 
tialization and interface to GFI procedures. 
Edit/Debug: Procedure editing and debugging 
are integrated to present a unified means of 
testing and modifying procedures. The editor is 
screen oriented, and always provides the user 
with a current picture of the procedure being 
edited. The debugger provides many features 
such as break-point, tracing and access to vari- 
ables by name. 

Guided Probe/Clip Troubleshooting: A menu- 
driven software package makes it easy for a 
technician to specify node list information and 
accumulate signatures from a good UUT. During 
troubleshooting, this information is used to guide 
the operator. The operator is told where to place 
the probe or IC clip to track down the fault. 
Executing: The procedure execution environ- 
ment on the 9100A and the 9105A are identical. 
Procedures generated on the 9100A will also run 
on the 9105A. Procedures are transported from 
the 9100A to the 9015A on a 3.5 inch micro- 
floppy disk. 


Manuals 


Getting Started: A description of the parts of the 
9100A/9105A, what they do, how to connect 
them, and how to power up. 

Automated Operations Manual: How to run 
pre-programmed test or troubleshooting proce- 
dures. 

Technical User’s Manual: How to run built-in 
tests and manual or pre-programmed trou- 
bleshooting procedures. 

Applications Manual: How to write test or trou- 
bleshooting programs using the 9100A’s TL/1 
programming language. 

* TL/1 Reference Manual 

* Programmers Manual 

* Pod Supplemental Manual 


Specifications 


9100A/9105A Electrical 
Specifications 
Single Point Probe Input Thresholds 


fr _[omos [rsa] 


GUARANTEED HIGH 
high or invalid 


GUARANTEED INVALID 
low or invalid 
GUARANTEED LOW 


Input Impedance: 70 kQshunted by less than 
33 pF 

Data Timing for Synchronous Measurement 
Maximum Frequency: 40 MHz 
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Minimum Pulse Width (H or L): 12.5 nsec 
Minimum Pulse Width (tri-state): 20 nsec 
Setup Times 
Data to Clk: 5 nsec 
Start, Stop or Enable to Clk: 10 nsec 
Hold Time 
Clk to Enable: 10 nsec 
Clk to Start or Stop: 0 nsec 
Data Timing for Asynchronous Measurements 
Maximum Frequency: 40 MHz 
Minimum Pulse Width (H or L): 12.5 nsec 
Minimum Pulse Width Invalid (X) 
TTL or CMOS: 100 nsec +20 nsec 
RS-232: 2000 nsec +400 nsec 
Transition Counting 
Maximum Frequency: 40 MHz minimum 
Maximum Count: 16777215 +overflow 
Maximum Stop Count: 65535 clocks 
Frequency Measurement 
Maximum Frequency: 40 MHz minimum 
Resolution: 20 Hz 
Accuracy: +250 ppm +20 Hz 
Output Pulser 
High: >3.5V @ 200 mA for less than 10 us; @ 
1% duty cycle >4.5 @ 5 mA continuously 
Low: <.8V @ 200 mA for less than 10 us;@ 1% 
duty cycle <.4V @ 5 mA continuously 
Clock Module Specifications 
Input Threshold: 1.6V +0.2V 
Input Impedance: 50K shunted by less than 
10 pF 
Clock, Start, Stop, and Enable Input Speed 
Maximum Repetition Rate: 40 MHz 
Minimum Pulse Width: 12.5 nsec 
RS-232 Interfaces 
One isolated (system referenced) 
One non-isolated (earth referenced) 
Baud Rates: 110, 134, 300, 600, 1200, 1800, 
2400, 4800, 9600, 19200 
Parity: Odd, even or none 
Data Bits: 5, 6, 7, or 8 
Stop Bits: 1, 1.5, 2 
XON/XOFF (Ctrl-S/Ctrl-Q): Disable/enable 
Clear to Send: Disable/enable 
New Line: Carriage Return/Line Feed or Car- 
riage Return 


General Specifications 


Operating Temperature: 5°C to 27°C 95% RH 
maximum (non-condensing); 27°C to 40°C; RH 
decreasing linearly from 95% to 50% (non-con- 
densing) 
Storage/Shipping Temperature: -20°C to 60°C; 
8% to 80% RH, non-condensing; micro-floppy 
media limited to 5°C to 60°C, 8 to 80% RH non- 
condensing 
Line Voltage: 90 to 132V ac 47 to 440 Hz; 180 
to 264V ac 47 to 63 Hz 
Power Consumption: Mainframe, 150W max; 
- monitor, 50W max 
Size: 
Mainframe: 14.0 cm H x 34.3 cm W x 50.8 cm 
D (5.5 in x 13.5 in x 20.0 in) Monitor: 30.53 cm 
H x 33.53 cm W x 33.00 cm D (12.02 in x 13.2 


in x 13 in) ASCII Keyboard: 5.02 cm H x 21.15 

cm W x 47.2 cm D (2.0 in x 8.33 in x 18.51 in) 
Weight: 

Mainframe 8.26 kg (18.2 Ib) 

Monitor 8.44 kg (18.6 Ib) 

ASCII Keyboard 1.59 kg (3.5 Ib) 
Safety: Designed to meet the following safety 
standards: ANSI/UL 478, IEC 348, IEC435, and 
CSA 5568 


Options 
9100A-003 Parallel I/O Module 


Features: 


CRC signatures with Start, Stop, Enable 
clocked to pod or external clock. 

CRC signatures with stop derived from a pro- 
grammable number of clock pulses after Start. 
(with TL/1). 

Enable can be derived from the external en- 
able line, or from Pod Sync, or can be forced true. 

Programmable slopes on clock, start, stop, 
and enable. 

CRC signatures can be taken during over- 
drive. 

Transition counter gated by external Start, 
Stop, and Enable. 

Frequency measurements to 10 MHz. 

Clocked level history using external clock; 
qualified with Start, Stop, and Enable. 

Asynchronous level history. 

Drive of any arbitrary pattern of 0, 1, or 3-state. 

Comparison of any arbitrary 40 bit pattern with 
a programmable 40 bit pattern of Os and 1s. True 
comparison available as a fault within TL/1 pro- 
grams or as a message during immediate mode 
operation. The hardware signal (DCE), is also 
available on the outside of the I/O module. 

Logic thresholds switchable between CMOS 
and TTL. 

Family of DIP and SMT logic clip modules with 
response button to start response gathering. 

Common lead fuse protection, for ground fault 
protection with blown fuse indication. 
9100A-017 Vector Output I/O Module 

Pins per Module: 40 

Maximum Output Rate: 20 MHz 

Maximum Pattern Depth: 8192 bits per pin 

Input Specifications are the same as the 9100A- 

003 I/O Module. 

Additional information will be available at intro- 

duction in March, 1989. 


Electrical Specifications 


Data Output Specifications: 
Current, time >10 mS: +200 mA 
Current, <10 mS: +2A 
Pattern Rate, 1 module driven: 35 kHz 
Pattern Depth, (1 module driven during 10 mS 
high current pattern drive mode): 256 patterns 
Max current, per pin (driving high): 275 mA 
Max current, per pin (driving low): 150 mA 
Data Inputs: Input Impedance: 50 kQ min 


Input Thresholds 


GUARANTEED HIGH 
high or invalid 
GUARANTEED INVALID 
low or invalid 
GUARANTEED LOW 


Clock, Start, Stop, and Enable Inputs: 
Thresholds: Logic low 0.8V max; Logic hig 
2.0V min 
Input Current: +1 pA 

Input/Output Overvoltage Protection: +15\ 

for one minute maximum, any pin, one at a time 

Transition Counter 
Max Frequency: 10 MHz minimum 
Max Count (Transition Mode): 8388607 counts 
(+overflow) Z 
Freq Accuracy (Freq Mode): +250 ppm +2 Hz 

Stop Counter 
Max Frequency: 10 MHz 
Max Count: 65535 clocks 

Clock 
Max Frequency: 10 MHz 
Min Pulse Width: 50 nsec 

Timing for Synchronous Measurements 
Max Frequency of Clock: 10 MHz 
Data Setup Time: 30 nsec 
Data Hold Time: 30 nsec 
Minimum Pulse Width (Start/Stop/Enable: 
Clock): 50 nsec © 
Start Edge Setup Time (before clock edge, for 
clock edge to be recognized): 0 nsec 
Stop Edge Hold Time (after clock edge, for 
clock edge to be recognized): 10 nsec 
Enable Setup Time (before clock edge, for 
clock edge to be recognized): 0 nsec 
Enable Hold Time (after clock edge, for clock 
edge to be recognized): 10 nsec 

Data Timing for Asynchronous Measure- 

ments 
Max Frequency: 10 MHz 
Minimum Pulse Width (high or low): 50 nsec 
Min pulse width (tri-state): 150 nsec 

Data Compare Equal (DCE): Min pulse width of 

Data and Enable: 75 nsec 


Y9100A-100 Card Edge Fixture Kit 

Same type as "9100-003 Parallel I/O Mod" 
Electrical Specifications 

The electrical specifications of this fixture are 
defined by the electrical specifications of the 
9100A I/O Modules and Interface Pods used 
with it. As long as the design guidelines outlined 
in the Card Edge Fixture Assembly Manual are 
followed, use of this fixture will not degrade the 
performance specifications of the |/O Modules or 
Interface Pods. 

Mechancial Specifications 

Size 

Height: 14.4 cm (5.875 inches) 

Width: 38.6 cm (15.75 inches) 

Length: 46.6 cm (19.0 inches) 
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Ordering Information 


Models January 1989 prices 


| 9100A/SYS Digital Test Programming 


REMMI YR sates tess tte icvsoeesactsnedeseceed $24,500 
9100A Digital Test System (see below) 
-004 Programmer's Station (see below) 
-003 Parallel I/O Module 
Y9100A-DCS Dip Clip Set (see below) 
BOR, eae en 15,500 
Probe with accessories 
Clock Module with accessories 
Manuals Volumes 0-3 
System Software Disk #1 and #2 
Master User Disk 
Y8091 10 Micro-Floppy Diskettes 
Troubleshooting Training Class 
9100A-004* Programmer's Station ........ 6,000 
Programmer's System Disk 
Monochrome Monitor 
Manuals Volumes 4 & 5 
Video Card (monochrome config.) 
Video Cable 
Programmer's Keyboard 
One 5-Day Training Certificate 


| 9100A-005* Programmer's Station ........ 5,800 


Less Monochrome Monitor 
Programmer's System Disk 
Manuals Volumes 4 & 5 
Video Card (color config. IBM color compat- 
ible) 
Programmer's Keyboard 
One 5-Day Training Certificate 

9105A Digital Test Station 
Probe with accessories 
Clock Module with accessories 
Manuals Volumes 0-3 
System Software Disk #1 and #2 
Master User Disk 
Y8091 10 Micro-Floppy Diskettes 


10,000 


_ "If purchased separately for installation in a previously 


purchased unit, orders must be placed through a Cus- 
tomer Service Center. An additional installation charge 
will be added to the price. : 


9100A/9105A Optionst 
9100A-003 Parallel 1/O Module ............. $2750 


9100A-009 Monochrome Video ............. 800 
9100A-011 Color Video Card ..........0...... 500 
9100A-013 Keyboard ............ccccceseeeeee 250 
9100A-017 Vector Output I/O Module ... 

Available March, 1989. Contact Factory 

for pricing. 
910XA/SS Test Station Software Support 

Agreement i.e. ete: rece dics toetecscinate 700 
9100A/SYS/SS System Software Support 

Agreement iat arts cores 1800 
9105A Optionst 
9105A-007 512K Memory Expansion .... 600 
9105A-008 Real-time Clock ............0..0... 250 
+See option compatibility chart on page 182 
Accessories 
Y8091 3.5 inch Micro-Floppy 

DiskoiteS: ce. eeeccctca nacre ee 85 
Y9100A-14D High Quality Dip Clip 

Moduie ad 4 Pin iierare. cancun, ccne 185 
Y9100A-14S Small Outline Clip 

Module si4.Pinvee: 2) ee eee ees 185 
Y9100A-16D High Quality Dip Clip 

ModulenlG:Pints:sneeset. eee tne. 185 
Y9100A-16S Small Outline Clip 

Module 16 Pines sre to see 185 
Y9100A-18D High Quality Dip Clip 

Module ei SiPintrr ne cocc ck ace tee tee 215 
Y9100A-20D High Quality Dip Clip 

Module: 20 Pine iets. 60 i econ 220 
Y9100A-20S Small Outline Clip 

Modules(20: Pinkie. emacs 7. 2c, 25 
Y9100A-24D High Quality Dip Clip 

Modules 24hPing mc ceate. nee 230 
Y9100A-24S Small Outline Clip 

Module; 24 Pinkeete es ee. 230 
Y9100A-28D High Quality Dip Clip 

Modulev2StRineme na cere wee 280 


Y9100A-28S High Quality Dip Clip 


MOCO ORR ise. teen k teste oteeet cess! $280 
Y9100A-40D High Quality Dip Clip 

Modules4OiPinie2 sts ee ts.c eee 300 
Y9100A-100 Card Edge Fixture Kit........ 250 
Y9100A-101 Card Edge Fixture Base.... 200 
Y9100A-102 Card Edge Interface 

Module Rens tirerine semern fl 2 cee scn pce 200 
Y9100A-7201 Probe Accessory Kit........ 50 

Contains: One Probe Tip 

One Probe Tip Cable Assembly 

One Large Ground Clip Hook 

One Ground Cable Assembly 

Eight Small Clock Module Clips 
Y9100A-DCS DIP Clip Set... 1300 


One Y9100A-14D 
One Y9100A-16D 
One Y9100A-18D 
One Y9100A-20D 
One Y9100A-24D 
One Y9100A-28D 
One Y9100A-40D 


Service & Support 


Warranty 

90-day product warranty. See page 470 for fur- 
ther information on warranty terms and condi- 
tions. 


Extended Warranty 

SC1-9100A Repair ...............ccce eee 
SC1-9100A/Sys Repair .............c cee 
SC1-9100A-003 Repair... 
SC1-9100A-004 Repair ................0 
SC1-9100A-005 Repair ................. 
SC1-9100A-009 Repair ...............0.00 
SC1-9100A-011 Repair... 
SC1-9105A Repair .......... cece 
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9132A 


The 9100A Digital Test System now supports 
advanced 32-bit designs with the new 9132A 
Memory Interface Pod. The pod can be adapted 
quickly and inexpensively to accommodate fu- 
ture microprocessor support needs with only a 
microprocessor-specific personality module and 
software disk. 

The 9132A connects to the 9100A mainframe 
in the same way as other Fluke pods to stimulate 
and test UUT circuitry, but uses a new pod 
technology. Connection is made through a sync 
module and by replacing the UUT boot ROMs 
with ROM modules. The 9132A accesses and 
controls the UUT’s microprocessor through the 
boot ROM sockets. Instructions are passed 
through the ROM modules stepping the UUT 
microprocessor through various built-in and user- 
written tests. Similar to the user interface for 
other Fluke pods, the 9132A can be controlled 
through commands written in high-level lang- 
uage, rather than requiring the user to generate 
microprocessor-specific assembly code. 


Built-In RAM Tests 


Thorough testing of the large amounts of 
memory common to 32-bit designs can take a 
significant portion of total test time. The 9132 
addresses this by incorporating the new high- 
speed HyperTEST™ RAM test algorithm (patent 
pending). HyperTEST is immediately execut- 
able and can test one megabyte of the UUT’s 
RAM in as little as one second. 


Bus Test 


In addition to the standard ROM and RAM tests 
available through the pod’s basic WRITE and 
READ functions, each 9132A processor support 
package includes a microfloppy containing 9100A 
programs which provide advanced diagnostic 
capability in isolating bus faults, and a sync 
module adapter to help speed up the fault-find- 
ing process. 


Processors Supported 
(for 9100 mainframes) 


80386 and 68020. As Fluke develops new 
microprocessor interfaces, the personality mod- 
ule, database, and microprocessor-specific user's 
manual will be made available. Check with your 
Fluke Sales Representative for a current list of 
processors supported. 


ROMs Supported 


2732A 2364A 


2366 
28 Pin 


5366 


2764 27C64 2364E 23C64E 
2365 3864 5365 27128 
270128 23128 23128E . 230128 — 
23C128E 38128 27256 270256 
23256 230256. 53257 2fok2 


260 ote 38512 23C1000 531000 


Ordering Information 


Models January 1989 prices 
9132A Memory Interface Pod ............... $3200 
9132A-80386 80386 Processor 

Support PKg \.....22.. cca 1000 
9132A-68020 68020 Processor 

Support PKG oo... once 1000 
9132A-024* ROM Module, 24 Bin oe 800 
9132A-028* ROM Module, 28 Pin ........ 800 
9132A-032* ROM Module, 32 Pin ........ 800 
9132A-100** RAM Module.................... 500 


*One needed for each UUT Boot ROM 
“One required for each ROM Module, up to 4 maximum 


Minimum configuration is one 9132A Memory 
Interface Pod, one Processor Support Package, 
one ROM Module and one RAM Module. Check 
with your Fluke Sales Representative to ensure 
accurate order configuration. 
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Special Functions 


A. Preprogrammed functional tests, offer struc- 
tured testing and troubleshooting of the t1p’s 
BUS, RAM, ROM and |/O Registers. 

B. TROUBLESHOOTING functions: simple 
READ and WRITE commands allow you to 
stimulate and observe responses from pe- 
ripheral interphase adapters (PIAs, CTCs, 
and UARTs) and circuitry beyond the uP bus. 
Several special functions are available 
(RAMP, WALK) with preprogrammed stimu- 
lus sequences. 

C. Optional RS-232: easy downloading of pro- 
grams and test results to storage mediums, 
printers and other testers at remote loca- 
tions. Optional IEEE-488* for computer con- 
troller operation (9020A). 


_D. TAPE deck controls for storing and reading 


programs and UUT memory maps on the 
mini-cassette. 


9000 Series 


«aap 


E. LEARN function which is used on a “known 
good” system, finds and maps RAM, ROM 
and read/writable 1/O addresses. 
Hexadecimal entry of address descriptors. 

. MODE control of tests and programs. 

TEST SEQUENCING and ARITHMETIC keys 

for creating unique user-generated test 

routines.(9010A only.) 

|. PROBE controls used for synchronizing the 
troubleshooting probe to uP cycles and to 
drive nodes high and/or low. 

J. Pod design provides for safe easy use — Ex- 
tensive input protection prevents damage to 
the pod from common accidental abuses 
such as plugging the pod into the socket 
backwards. Plug is inserted into socket on 
pod for self-test. Pins can be protected there 
when not in use. 


Tiyan 


*The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 


RS-232 
Partial List of Processors 
Supported 
Z80A 68010 8042 8344 
Z80B 6802 8044 8741 
Z8001 6802NS 8048 8741A 
Z8002 6808 8049 8742 
Z8003 6809 8050 8744 
Z8004 6809E 8051 8748 
1802 8031 8052 8749 
1804 8032 8080 8751 
1805 8035 8085A 9900 
1806 8039 8085-2 80186 
6502 8040 8086 80188 
6800 8041 8088 80286 
68000 8041A 


The 9000 Series Micro-System Troubleshoot- 
ers —9005A, 9010A, and 9020A — are among the 
most comprehensive troubleshooting instru- 
ments ever developed for locating faults on 
microprocessor-based systems. They include 
built-in preprogrammed test routines for check- 
ing the entire microprocessor kernel: bus, RAM, 
ROM, and |/O. Included is a troubleshooting 
probe that you can use either to monitor logic 
action on a node-by-node basis or to inject 
stimulus pulses. 

The three troubleshooters differ primarily in 
their programming and system capabilities. 

The 9010A is a self-contained, programmable 
model that lets you develop your own custom- 
ized test programs. Using the 9010A, you can 
perform specialized guided fault-isolation rou- 
tines on any portion of a board’s digital circuitry. 

The nonprogrammable 9005A includes the 
same built-in tests as the 9010A but cannot 
generate new test routines. It can, however, run 
test sequences developed on the 9010A and 
transferred from a minicassette tape. With the 
optional RS-232C interface, you can also down- 
load test sequences directly from the 9010A ora 
host computer. Typically, you would develop 
guided fault-isolation programs at a central loca- 
tion, using a 9010A, and then run the programs 
at remote sites on 9005As. 

The 9020A, designed for systems use, runs 
test programs written and stored in a system 
controller or other computer. You can also 
combine the 9020A with other test instruments 
to troubleshoot complex microprocessor-based 
products with special measurement and control 
problems. The 9020A has no programming keys 
or cassette tape capability, so test sequences 
must be executed through the RS-232C or IEEE 
-488 port. 


Read/Write Emulation 


The 9000 Series Micro-System Troubleshoot- 
ers eliminate tedius, manual probing techniques. 
Instead, they take control of the unit under test by 
plugging into its microprocessor socket. They 
then emulate the actions of the microprocessor, 
both reading data from and writing data to the 
unit's RAM, ROM, and I/O addresses. 
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Built-in Tests 


Fluke has taken the trouble out of verifying that 
the kernel — the heart of the microprocessor 
system — is operating properly, by including built- 
inkernel tests in all the 9000 Series Troubleshoot- 
ers. These tests, initiated by a single keystroke, 
check the electrical integrity of the microproces- 
sor bus, the read/write capability of the I/O reg- 
isters, the data in ROM, and RAM operation. A 
fifth built-in test provides more extensive RAM 
tests when necessary, checking for pattern- 
sensitive failures. 

The five tests, which cover more than 50% of 
the components on most boards, check for the 
problems that are often the most difficult to 
identify and isolate — including failures that lock 
up the microprocessor bus. Even if the trou- 
bleshooters had no other capabilities, the time 
saved by these built-in tests alone would more 
than justify their cost. 

Of the five built-in tests, you should run the bus 
test first, since it verifies the integrity of the 
microprocessor’s basic communication network. 
To test the remainder of the kernel, you need to 
enter the address range of RAM, ROM, and 1/O 
for the unit under test, so the troubleshooter will 
know what addresses to read from and write to. 
You can enter this information manually through 
the front-panel keyboard or read it from a mini- 
cassette — or, if you have the RS-232C interface, 
you can download it from a host computer or 
system controller. If address information is not 
readily available from the unit's documentation, 
there is a LEARN algorithm to let you generate 
amemory map from a known-good board. Once 
entered, memory-map information can be stored 
on a minicassette for later use (9005A/9010A). 


Beyond the Bus 


The 9000 Series Troubleshooters aren't lim- 
ited to finding kernel-related problems: they can 
also isolate failures in synchronous circuitry 
outside the bus. The troubleshooting probe that 
comes with the 9000 Series will help you track 
such off-the-bus failures to their source. This 
probe is a powerful fault-finding tool, useful both 
for monitoring logic action and for injecting stimu- 
lus pulses. 

InN monitoring, or response mode, the trou- 
bleshooting probe takes signatures, counts 
events, and shows high/low logic states in each 
node probed. In stimulus mode, it can inject high 
or low pulses to stimulate readouts, print heads, 
interfaces, or other devices. Driven by a sync 
pulse from the interface pod, the probe can be 
synchronized to various microprocessor events, 
such as valid address or data periods on the 
microprocessor bus. You can also choose to use 
itin “free run” mode, injecting 1 KHz pulses at the 
contacted nodes. 


To further extend the capabilities of the trou- 
bleshooting probe, add the asynchronous signa- 
ture option. This option lets you test asynchro- 
nous circuits located outside the microprocessor 
bus structure (such as DMA controllers, video 
controllers, and video-generation circuits) with- 
out using a logic analyzer or oscilloscope. Tests 
performed include signature gathering, wave- 
form capture, and event counting. For more 
information, see the description of the Asynchro- 
nous Signature Probe Option. 


Custom Test Programming on the 
Fluke 9010A 


The 9010A lets you write your own comprehen- 
sive test routines tailored to the unique charac- 
teristics of the equipment you service. These 
programs can include prompting messages to 
help guide your technicians through the test 
procedures. Once written, your test programs 
can be stored on minicassettes for later use — or 
for downloading to a 9005A. 

You can generate your own test software in two 
ways. First, you can develop short programs 
right on the 9010A’s keyboard, in much the same 
way as with a scientific calculator. Second, for 
more extensive test routines, you can use the 
9010A’s Language Compiler, developing pro- 
grams off-line on a personal computer and then 
downloading them to either a 9010A or 9005A. 
The Compiler runs on a number of popular 
personal computers, including the IBM® PC and 
Kay Pro IIl® as well as on the Fluke 1720A and 
1722A Instrument Controllers. For more infor- 
mation, see the description of the Language 
Compiler oh page 175. 


A Powerful Test System Using the 
Fluke 9020A 


The combination of a Fluke 9020A Micro-Sys- 
tem Troubleshooter with an IBM or IBM-compat- 
ible personal computer and _ Fluke’s 
TestWriter™ software (see page 176 for more in- 
formation) gives you a powerful system for per- 
forming large-scale guided fault-isolation. In this 
system, the 9020A is used to stimulate and 
gather response information from the unit under 
test; the personal computer acts as both the 
system controller and the storage medium; and 
the TestWriter software minimizes programmer 
time through simplified data-entry procedures. 

This test configuration makes developing test 
programs so easy that it opens the door to new 
types of tests — tests that previously would have 
required too much programming time to be cost- 
effective. And it makes performing the tests so 
simple that virtually any technician can immedi- 
ately begin troubleshooting, without going through 
the extensive training required to use more tra- 
ditional test techniques. 
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9000A-910 Utility Tape 


The 9000A-910 Utility Tape contains many 
programs designed to enhance the operation of 
the 9010A. These include: 

* Merge Tape — Lets you read specific programs 
from a minicassette tape, renumbering them 
as desired and merging them with programs 
already in the 9010A. With this utility, you can 
combine programs from two or more tapes 
onto a single tape. 

* Frequency Counter — Lets you use the trou- 
bleshooting probe to measure frequencies of 
up to 6 MHz. \ 

* Setup —Lets the 9010A operator make changes 
in the setup menu while the system is under 
program control. 

* Probe Pulser—Lets the 9010A operator change 
pulser status while the system is under pro- 
gram control. 

* Register Addition and Subtraction — Allows for 
the addition or subtraction of the contents of 
two registers while the system is under pro- 
gram control. 

The Utility Tape comes with a manual and one 
minicassette that describes how to use each of 
these programs. 
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9010A Language Compiler 


lf your test routines are short, you can develop 
them right at the keyboard of the 9010A. For 
more extensive test routines, you'll find it easier 
to work off-line on a personal computer, using 
the 9010A Language Compiler and downloading 


_ the results to the 9010A. 


The Language Compiler lets you write exten- 
sive test and troubleshooting routines more 
quickly and conveniently. The Compiler is avail- 
able in several versions, offering compatibility 


_ with the following computer systems: 


* IBM® Personal Computer (9010A-923) 


© Kay Pro® II (9010A-922) 


® Fluke 1720A and 1722A Instrument Controllers 
((9010A-920) 


Sophisticated development tools come with 
the Compiler to speed the program-develop- 
ment process. Using these features, you can: 
* Share common test routines among multiple 

programs through a File Inclusion feature, link- 

ing them together automatically at compile 
time. 

* Save time when entering code by using key- 
word abbreviations, optional command key- 
words, and shorthand notations. 

* Assign symbolic names to your programs, 
labels, and registers, making it easier to under- 
stand and remember the purpose of the differ- 
ent program sections. 


Document programs with comments imbed- 


ded within the program listing, making them 
easier to follow should you later wish to revise 
them. 


9000A-006 Asynchronous 


Signature Probe Option 

The 9000A-006 Asynchronous Signature Probe 
Option gives you high-powered fault isolation 
Capabilities for asynchronous circuits located 
outside the microprocessor bus structure. With 
this option, you no longer need to augment your 
9000 Series Troubleshooter with a logic ana- 
lyzer. 


By adding the Asynchronous Signature Probe 
to the 9000 Series, you gain the ability to perform 
real-time measurement of such asynchronous 
circuits as: 

° DMA controllers 

* Video controllers 

* Video-generation circuits 
* Communication circuits 
° Peripheral controllers 

The Asynchronous Signature Probe provides- 
three distinct troubleshooting measurements: 


9000 Series 


* Signature gathering, using the cyclic redun- 
dancy check technique. 

* Waveform capture, in which the probe-tip data 
stream is sampled every 20 nanoseconds for a 
total of up to 32 data samples. The results of 
this sampling are both displayed and stored. 

* Event counting, a powerful tool for node char- 
acterization. Using this feature, you can count 
events from the probe tip, either continuously 
or through a measurement window. A 24 bit 
register allows you to record over 16 million 
events. 

The Asynchronous Signature Probe consists 
of a circuit board, installed in the 9000 Series 
mainframe; a clock module, which picks up tim- 
ing and control signals from the unit under test; 
and a special set of operating programs con- 
tained on a minicassette tape. 


FREE Training Certificate Program 


When you purchase any of the 9000 Series 
models, you will receive, upon request, a special 
certifcate entitling you to the 9010 Board Tester 
Troubleshooting course. You will enhance your 
troubleshooting proficiency and become pro- 
ductive even faster with this program. 
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9020A-925 TestWriter 


Fluke’s TestWriter software, combined with the 
9020A Micro-System Troubleshooter, an inter- 
face pod, and an IBM (or IBM-compatible) per- 
sonal computer, makes it easy to develop guided 
fault-isolation or automated diagnostic programs 
for digital circuit testing. In this configuration, the 
personal computer, communicating with the 
9020A-001 through its RS-232C interface, acts 
as both a system controller and a storage me- 
dium. 

TestWriter offers the best of both worlds in 
regards to program generation and execution. 
Programmers will welcome TestWriter’s time- 
savings and simplified data entry procedures. 
Operators will appreciate the use of menus in 
directing the testing process, as well as the easy- 
to-read graphic feedback of the testing process. 

TestWriter’s ability to automatically generate a 
fault tree eliminates the tedious time-consuming 
process of entering individual decision state- 
ments when structuring a program. The pro- 
grammer simply enters UUT descriptive infor- 
mation: the component types and their intercon- 
nectivity. This time-saving feature, together with 
the increased memory capacity in the PC is what 
makes TestWriter extremely effective when 
generating large GFI programs. 

The test engineer proceeds by developing a 
set of stimulus routines; one and, sometimes, 
several for each node on the UUT. 

The last step in completing the GFI program is 
to gather responses on each node of a “known 
good” UUT while stimulated by the correspond- 
ing stimulus routine(s). These responses are 
stored in a separate file which will be used for 
comparison with responses from a defective 
board during the fault isolation process. 

TestWriter also simplifies the process of trou- 
bleshooting defective units. The operator makes 
selections from menus, aided by prompts and 
graphic displays. The personal computer auto- 
matically sends the appropriate commands to 
the 9020A and records the responses. It also 
provides a graphic display of the node that the 
operator is probing, along with the other points 
that drive that node. 

As each nodal measurement is taken, the 
display will show whether the response was 
GOOD or BAD. The software will continue to ask 
for probe points until it can make a decision on 
the cause of the problem. Once made, this 
decision is displayed on the CRT. 

For cases where the operator is experienced in 
troubleshooting a particular board, TestWri ter 
also allows unguided fault isolation, in which the 
operator decides the order in which nodes are to 
be tested. 


Test Station Configuration 


CRN Thea 


9010A/GF Upgrade Kit 


This kit, in conjunction with the 9010A-001 
(RS-232C interface port), transforms a 9010A 
into a dual purpose unit: it will continue to func- 
tion as a standard 9010A and, in addition, can 
function as a 9020A-001. As a 9020A, this unit 
can operate with the above described TestWriter 
software, which executes on an MS-DOS com- 
patible personal computer. 

This upgrade kit allows you to execute all 
existing test procedures on the 9010A and ex- 
pands its utility by offering you the ability to 
interface it with a pc and utilizing the power of the 
TestWriter software system. 

The upgrade may be ordered as a kit for Fluke 
field service center installation in your unit or can 
be ordered factory installed for new units. The 
installation adds an internal module and a switch 
labeled GFI (Guided Fault Isolation) on the rear 
panel. In the GFI-ON mode the 9010A with 
9010A/GF option behaves as a 9020A. 


Transit Cases 


Lockable hard case holds 9000 Series pod, 
probe, accessories, four mini-cassette tapes, 
and user’s manual. Foam-lined, sturdy construc- 
tion. 


Specifications 


Technical Specifications 


Display: Vacuum fluorescent; displays up to 
thirty-two 14-segment alphanumeric characters 
at once. 

Self Test: All 9000 Series units perform self- 
tests at each power-up, verifying proper opera- 
tion of internal RAM, ROM, clock, power supply, 
display, and communications with interface pod. 
Pod has own self-test socket to verify proper 
operation at microprocessor plug. 

Test Speed: Tests run at full system speed, 
based on clock in unit under test. 

Keyboard Data Entry: Hexadecimal 0 through 
9 and A through F. 

Mag Tape: (9005A and 9010A only). Minicas- 
sette tapes store all “learned” data plus test 
programs generated on-line for off-the-bus test- 
ing. One tape holds up to 12K bytes — the same 
as internal memory on the 9005A and 9010A. 
Both units come with a built-in tape drive. 
Interface Pod: Plugs into 9000 Series main- 
frame; must match type of microprocessor used 
in circuits being tested. Pods available for 8-bit 
and 16-bit microprocessors. Special circuitry 
protects pods from damage even if plugged in 
backwards. 

Troubleshooting Probe: Plugs into 9000 Se- 
ries mainframe. In response mode, takes signa- 
tures, counts events, shows logic states; in stimu- 
lus mode, injects either clock-synchronized or 1 
kHz pulses. Measurement thresholds are 0.8V 
(low), 2.4V (high). Stimulus pulses are <0.2V at 
100 mA (low), >4V at 100 mA (high). Probe is 
protected to +30V. 
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Automatic Functions Summary 


Learn Mode: (9010A and 9020A only). Uses a 
known-good system of same type as unit under 
test to locate and determine size of RAM, ROM, 
and read/writeable I/O registers, and to compute 
signatures. Stores results in memory for immedi- 
ate comparison to circuits being tested; data can 
also be saved on minicassette or (with RS-232C 
option) downloaded to another system or device. 
Built-In Kernel Tests: Using data entered either 
automatically through Learn mode or manually 
through the keyboard, the 9000 Series Trou- 
bleshooters can perform the following tests of 
kernel circuitry (each initiated by a single key- 
stroke): 

®* BUS — Checks electrical integrity of address, 
data, and control lines; isolates stuck nodes 
and adjacent-trace shorts. 

¢ RAM SHORT — Checks each RAM location for 
ability to read and write; verifies address de- 
coding; detects data-line shorts beyond bus 
buffers. 

* ROM — Computes ROM signatures and com- 
pares them with those in the kKnown-good unit. 

® |/O — Checks each I/O register identified in the 
known-good system to make sure it is read/ 
writeable. 

* AUTO — Runs all the above tests: initiated by a 
single keystroke. (Typically requires several 
minutes, depending on size of memory being 
checked.) 

* RAMLONG —A more complex RAM test, used 
to isolate “soft” or pattern-sensitive RAM faults. 

In addition, 9000 Series Troubleshooters con- 


tinually monitor the power supply of the unit 


under test for out-of-tolerance conditions as well 
as the UUT clock signal. An error message is 


_ displayed if they detect a defect. 


_ Troubleshooting Functions 


Summary 


The following function keys are available on the 
9000 Series Micro-System Troubleshooters: 


* READ - Displays data contents of specified 
address. 

* WRITE — Writes specified data to any ad dress 
location. 

* WALK — Writes automatic walking pattern to 
specified address. 

* RAMP — Writes automatic binary increment ing 
ramp to specified location. 

*TOGGL DATA - Pulses specified data bit 
between high and low state. 

* TOGGL ADDR - Pulses specified address bit 
between high and low state. 

* TOGGL DATA, then STS/CTL — Pulses speci- 
fied control bit between high and low state. 
*READ PROBE - Displays probe measure 
ments, including signatures, logic states and 

event counts. 


° SYN—Allows probe measurements or sti mulus 
to be either asynchronous or synched to valid 
address or data periods on the microprocessor 
bus. 

* HIGH (Pulse) — Activates high-going pulses. 
The frequency and width of the pulses de pend 
on the sync mode selected. 

° LOW (Pulse) — Activates low-going pulses. 
The frequency and width of the pulses de pend 
on the sync mode selected. 

* HIGH and LOW toggle — Pulses alternate be- 
tween high-going and low-going. 

Also, a scope trigger-signal of about 100 mV 

amplitude can be synchronized with address or 

data sync pulses from the mainframe. 


Test-programming Functions 
Summary (9010A) 


(Not applicable to 9020A: available in execu te- 
only mode on 9005A.) Users wishing to trou- 
bleshoot beyond the system kernel into periph- 
eral devices can write and edit test programs 
tailored to the unique architecture of the systems 
they work with. The following keys are available 
for on-line programming: 

* PROGM — Opens and closes test programs 
(both for development and for editing). 

° EXEC — Runs selected test program. 

® DISPL — Allows programs to include operator 
prompts (e.g., PROBE U6 PIN 7). 

* Sequencing keys (IF, > =, GOTO, LABEL) 
Available for comparison, branching, looping, 
and labeling steps in the test program. 

¢ Arithmetic keys — Eight logical operations 
available for arithmetic control of mainframe 
registers that store user-specified address and 
data information during program writing. 

* Editing keys — Allow the operator to scroll 
backwards or forwards through the program- 
ming steps. 


Mode Control Summary 


Mode control keys give operator control over all 
functions: automatic tests, programmed tests, 
and troubleshooting operations. The following 
mode control keys are available: 

° STOP — Halts current test or operation. 

° RPEAT — Causes test or operation to repeat 
once. 

* CONT — Advances to next test step or contin- 
ues last operation. 

*LOOP — Continuously repeats a functional 
test, programmed test step, or troubleshooting 
command or loops on any fault. 

® RUN UUT — Allows full exercise of both the self- 
diagnostics and normal run operation of the 
unit under test, with the pod microprocessor 
acting as the processor of the unit being tested. 


9000 Series 


General Specifications 


Temperature: 0°C to +50°C operating tempera- 
ture (+10°C to +40°C for minicassette); -40°C to 
+/0°C non-operating temperature (+4°C to +50°C 
for minicassette) 

Power: 100, 120, 220, 240V ac +10%; 50 Hz, 60 
Hz +5%; 40W maximum 

Size: 11.5 cmH x 35.5 cm W x 30.5 cm D (4.5 in 
H x 14 in W x 12 in D) 

Weight: 6 kg (13 Ib) mainframe; 0.7 kg (1.5 Ib) 
per interface pod 

Included: Probe, probe accessories, two mini- 
cassettes (none with 9020A), manuals, power 
cord 


Ordering Information 


Models January 1989 prices 


9005A Micro-System Troubleshooter .... $3190 
9010A Micro-System Troubleshooter 
WiPTOCKea Mp mUNCUO i Sieenc.cs eee ee -eeere 
9020A-001 Micro-System Troubleshooter 
WIRS2232-CalmtenaCeieems.s.c5.seeeee ste 
9020A-002 Micro-System Troubleshooter 


5590 


WHEE 4 Som iteniac Onesie i teeee: 5590 
Optionst (For 9010A & 9005A) 
-001* RS-232-C Interface ............. eee 450 


= 1 OU UHR TaD Om aete-crear ear cnotedeenotatcesc aes 95 
-920 Language Compiler compatible 

w/Fluke 1720A & 1722A 

Instrument Controllers .............:20cee 
-922 Language Compiler for Kay Pro® || 
-923 Language Compiler for IBM 
ReETsOmalsGOmpUlteigersees setae seen meses 
9010A/GF* Kit (field-installed) ................ 
9010A/GF Kit (factory-ordered) .............. 


495 
495 


Options (For 9010A, 9005A & 9000A) 


-006* Asynchronous Signature Probe.... 995 

Options (For 9020A and 9010A/GF) 

-925 TestWriter Software .............::.0eee 1500 
Accessories 

9000A-200 Pod Adapter Packaging Kit. 195 

9000A-900 Transit Case ............... ee 295 
Y8007 Ten-Pack of Mini-cassettes ........ 150 


*Service Center installable only. Other user-installable. 
tSee option compatibility chart on page 182 
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Interface Pods 


How the Interface Pod Works 


The interface pod functions as the test inter- 
face between the suspect circuit board and the 
troubleshooter mainframe, adapting the general 
architecture of the mainframe to that of the 
specific microprocessor system under test. When 
you plug the pod into the unit under test, you are 
effectively replacing the microprocessor in that 
unit with the micro-processor in the pod. 

This unique test connection gives the Fluke 
troubleshooter mainframe the ability to access 
board and system components directly, through 
the central control element of the entire system 
~— the microprocessor. As a result, you get excep- 
tionally high-confidence test results. 

‘Unlike emulators and development systems 
intended for software debugging, these interface 
pods are designed specifically for hardware trou- 
bleshooting. Each pod is a self-contained sys- 
tem with its own microprocessor, RAM, ROM, 
and I/O memory space. This means that the unit 
being tested does not need to be operating for 


“Available on some pod models only. See Table 1 for a listing of pods offering these features. 


the Fluke troubleshooter to begin testing. It also 
means that you can test for multiple faults by 
simply disabling each faulty line as it is identified 
and continuing to run the tests. 

Each pod includes a RUN UUT function to let 
you test the unit’s operation as though it were 
operating under its own microprocessor. When 
this function is activated, it electrically discon- 
nects the unit being tested from the tester, letting 
it perform as if its microprocessor were still in the 
socket. 


Microprocessors Supported 


Fluke interface pods currently support an ex- 
tensive range of microprocessors, as shown in 
Table 1. New pods are added regularly to sup- 
port additional microprocessors as they are in- 
troduced. 

IBM is a registered trademark of International Business 
Machines Corporation. 

Kay Pro Il is a registered trademark of Non-Linear 
Systems, Inc. 


The interface pod obtains its clock signal from 
the unit under test and runs at the same speed as 
the unit. Since manufacturers often build a par- 
ticular microprocessor in different versions, each 
running at a different clock speed, Fluke selects 
the fastest clock speed available when design- 
ing its pods. This ensures the pod’s ability to test 
any processor in that family, regardless of clock 
speed. 


Async 
Probe 
Option 


9000 
Series 
Mainframe 


Interface 
Pod 


Peripherals 


Unit Under Test 


Advanced Pod Features 


As microprocessor technology advances, Fluke 
has made its pods correspondingly larger and 
more powerful. Accordingly, the newer pods 
(indicated by an * in Table 1) offer advanced 
features not available in some of the earlier 
models. These include more intelligence, inter- 
rupt features, quick memory tests, and quick 
looping read and write tests. 


Table 1. Microprocessors Supported 
by Fluke Interface Pods 


System Pod System Pod 

uP Model # uP Model # 
Z80A  9000A-Z80 8041A 9000A-8048* 
Z80B  9000A-Z80/AA 8042 9000A-8048* 
Z8001 9000A-Z8000* 8044 9000A-8051* 
Z8002 9000A-Z8000* 8048 9000A-8048* 
Z8003 9000A-Z8000* 8049 9000A-8048* 
Z8004 9000A-Z8000* 8050 9000A-8048* 
1802 9000A-1802* 8051 9000A-8051* 
1804 9000A-1802* 8052 9000A-8051* 
1805 9000A-1802* 8080 9000A-8080 
1806 9000A-1802* 8085A 9000A-8085 
6502 9000A-6502 8085A-2 9000A-8085 
6800 9000A-6800 8086 9000A-8086* 
68000 9000A-68000* 8086 9000A-8088* 
68010 9000A-68000* 8344 9000A-8051* 
6802 9000A-6802 8741 9000A-8048* 
6802NS 9000A-6802 8741A 9000A-8048* 
6808 9000A-6802 8742 9000A-8048* 
6809 9000A-6809 8744 9000A-8051* 
6809E 9000A-6809 8748 9000A-8048* 
8031 9000A-8051* 8749 9000A-8048* 
8032 9000A-8051* 8751 9000A-8051* 
8035 9000A-8048* 80186 9000A-80186* 
8039 9000A-8048* 80188 9000A-80188* 
8040 9000A-8048* 80286 9000A-80286H* 
8041 9000A-8048* 9900 9000A-9900 


* Incorporates one or more advanced features (see 
discussion under “Advanced Pod Features” in this 
section.) : 

Note: For microprocessors not found in this table, con- 

tact your local area Fluke Sales Office or Representative 

for a copy of Technical Data BO156, “User-Designed 

Interface Pod Adapters.” 
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More Intelligence. Many of the newer pods 
feature additional built-in software, enhancing 
the troubleshooting and test capabilities of the 
mainframe. With this software, the user need 
only send the test parameters to the pod from the 
troubleshooter mainframe. The pod will inde- 
pendently execute the specified function, pro- 
viding much faster test results than is possible 
with mainframe execution. 
Interrupt Features. Some of the newer pods 
also have interrupt testing capabilities, allowing 
them to read information from received inter- 
rupts. The user can control the configuration of 
the pod’s interrupt lines, enabling and disabling 
interrupts and forcing interrupt-acknowledge 
cycles. 
Quick Memory Tests. Fluke has increased the 
speed of memory testing in many of its newer 
pods, including the 8051, 8086, 8088, Z8000, 
68000, 80186, 80188, and 80286 building Quick 
RAM and Quick ROM tests into the pod soft- 
ware. In addition to greatly reducing the test 
time, these tests provide: 
° A choice of byte or word test for the 16-bit 

microprocessors 
* A choice of address increment size 
* More flexibility under program control 

The Quick RAM test consists of two parts. The 
first rapidly tests the read/write capabilities of 
either small segments of memory or the entire 
block of RAM. The second, a pattern verification 
test, verifies that memory addresses are being 
properly decoded and checks dynamic RAM 
memory for refresh problems, verifying its ability 


_to retain accurate information. 


The Quick ROM test uses a checksum proce- 
dure to test the ROM for faults. It also finds any 
inactive data bits (bits that always read high or 
low regardless of the ROM address selected). 
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Quick Looping Read or Write. The Quick Loop- 
ing Read or Write function rapidly performs 
continuous Reads or Writes at a specified ad- 
dress. This feature lets you easily view bus 
signals on an oscilloscope synchronized to the 
TRIGGER OUTPUT pulse (located on the rear 
panel of the Troubleshooter). By increasing the 
repetition rate of the oscilloscope trace, this 
function makes the trace signal brighter and 
therefore easier to see. 


HyperTEST™ RAM Test Algorithm 


Thorough testing of the large amount of memory 
commonly available with the newer 16-bit proc- 
essors can take a significant portion of the total 
test time. The 9000-80286H pod addresses this 
by incorporating Fluke’s new high-speed Hy- 
perTEST™ RAM Test Algorithm (patent pend- 
ing). HyperRAM can be executed in immediate 
mode as well as under program control. It can 
test one megabyte of the UUT’s RAM in as little 
as one second. 


Special Circuitry 


Because the pod is intended to be used with 
defective micro-systems, Fluke designed it with 
special input protection circuitry. This circuitry 
provides overvoltage protection on each line to 
the unit under test — even if the pod is plugged in 
backwards. Other pod circuitry monitors and 
checks each read/write operation as it is per- 
formed. A self-test socket is included for verify- 
ing proper pod function. 


Pod Adapter Packaging Kit 


Allows testing of many microprocessor sys- 
tems not directly supported by a Fluke interface 
pod. Consists of all the parts necessary to house 
the adapter circuitry, to connect the pod to the 
adapter, and to connect the adapter to the UUT. 


Ordering Information 


Interface Pods —_ January 1989 prices 


SQOODAS 280 Ritieccececctscrersctarerscccecosonceresse $1190 
QO00A-Z80/AA ..........cscccssssesssensseesseees 1390 
SOODA=Z23000 rere sssccteccrstetcceasuonctexennce 2090 
QOODA=1 BO 2 riers eae csccngearersnececcesecucrtvecs 1690 
SOOO A650 2 iret ccnctacevccnccssenterancesesas 1190 
SOOQ AG S00 cariresctesretesesccctaccececeresesenese 1190 
QOOOA-G80 28 erie cecederccnccccarsscessetcsenss 1190 
SOOOA=6809 air reccccaccecschcoxecewcseuetccccesare 1590 
SOOOA- SOAS orerrrestecccncconmexteesseacencencqtt eas 2090 
SOOGA S051 See cao secs cccaseeeveneerasesvesecares 2090 
SOQDA-S080 2. oe sacecsoncasssreccssreccscctasecsee 1190 
QQOOA-S085 i araiesccettesecccacnectcssessvncseenass 1190 
GOOOA-SO86 arrests cere cesineneccassreestaennssancs 2590 
SOOO A-SOS86 moo vracccssceste neces cecenrases nccsernane 2590 
QOOOA=990O irre scrsrecccersrccctecrnssctesarscerere 2090 
QOO0A-68000 7 irri ccncericcerssctsncnsscaeesn dane 2590 
SOOOA-SO1 8G wericencecccrerner cstacvece-reesexvess 3090 
QO00A-801 88 i. nr csccsscsnscceintcoostrsenssansss 3090 
SOOO A-GO2SG Heo wic is vecccezerercevenscaceseue-a 3590 


*Eachof these pods supports a family of microprocessors. 


Accessories 
9000A-200 Pod Adapter Packaging 

3) vais Mates a tue cen a ee peer ten 195 
9000A-201 8051 Clip-on Adapter ....... 95 
Y9000A-80286-7202 PLCC Clip-on 

ACaptelins teeter cs sot eee, netics ae tee 395 


Service & Support 
Warranty 

One year product warranty. See page 470 for 
further information on warranty terms and condi- 
tons. 
Extended Warranty* 
SC1-9000A-Z80 Repair.............. ee. 


*Extended Warranty available on other pods also. 
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Board Testers & Troubleshooters 


90 Series 


The Fluke 90 Series is a family of compact, 
powerful, inexpensive testers for isolating and 
diagnosing faults in microprocessor-based prod- 
ucts and systems. The 90 Series is completely 
self-contained and clips directly onto the micro- 
processor in the Unit Under Test (UUT). This 
clip-on reduces test setup times, and allows 
systems with soldered-in microprocessors to be 
tested and serviced. 


Pre-Programmed Tests 


_ The 90 Series is pre-programmed with a bat- 
tery of tests that find UUT problems quickly. 
These tests are selected from easy to under- 
stand menus, virtually eliminating training time. 


90 Series 


Bede A en ini 


Starting at the UUT’s kernel and working through 
the busses to memory and peripheral devices, 
these tests allow the operator to quickly isolate 
system faults. 90 Series tests are divided into 
four basic groups: 


Bus Tests 


Isolate bus lines stuck high or low, or bus lines 
shorted to other bus lines. 


Memory Tests 


Test system RAM and ROM. These tests do 
not interrupt UUT operation. Other tests examine 
and modify memory contents, or exercise memory 
mapped peripherals while the UUT is operating. 
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1/O Tests 


Examine and modify the contents at I/O ad- 
dresses or exercise peripherals while the UUT 
is Operating. 


Probe Tests 


Isolates shorted or stuck address, data and 
control lines. Quick Trace™ automatically iden- 
tifies bus lines and allows them to be tracked 
through the UUT. 


QuickTrace™ 


Rw ickTrace 
Hl Ai 


Shorted or stuck bus lines can be the most 
difficult faults to find. The 90 Series offers sev- 
eral tests to help isolate those faults. One of the 
most powerful is QuickTrace.™ Using the logic 
probe, circuit nodes are automatically identi- 
fied. When recognized, the circuit node’s name 
is displayed, and the probe light changes from 
red to green. In addition to immediate identifica- 
tion, any address, data, or control lines shorted 
together are also reported. 


Real Time Testing 


While performing most tests, the 90 Series 
“cycle steals” and drives the UUT’s address, 
data, and control busses. This unique and pro- 
prietary technique allows testing, without dis- 
rupting normal UUT operation. The UUT contin- 
ues to run at full system speed and execute its 
normal operations. This “cycle stealing” tech- 
nique allows memory or I/O address to be tested, 
examined or written to without disturbing UUT 
operation. Marginal components and intermit- 
tent failures can be easily isolated. The UUT 
can be mechanically or thermally stressed while 
performing normal operations at the same time 
the 90 Series is testing. Voltage sensitive com- 
ponents can be also isolated by testing while 
the UUT power supply voltage is varied. 


Testing External Devices 


The 90 Series comes with a logic probe and 
SYNC/Trigger interface to aid in diagnosing prob- 
lems in circuits outside the UUT’s bus and 
memory. This SYNC/Trigger interface enhances 
oscilloscopes for troubleshooting digital prob- 
lems by synchronizing it to valid UUT bus states. 
Only stable bus states are recognized, eliminat- 
ing “garbage” due to triggering during non-valid 
bus conditions. When no tests are being exe- 
cuted, both the logic probe and external trigger 
are synchronized to the “data valid” state of the 
UUT’s bus. When the 90 Series is performing a 
test, both the probe and External SYNC/Trigger 
interface are synchronized to the test performed 
by the 90 Series, allowing more detailed exami- 
nation of the forced event. 
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External Power Supply 
| & RS-232-C Interface Connector 


ELUKE AND PHILIPS 
THE T&M ALLIANCE 


Cable to UUT uP 
Logic Probe Connector 


Sync/Trigger Interface Connector 


Advanced Troubleshooting 
Support 

The 90 Series also has an RS-232 interface 
for remote operation and control. When oper- 
ated remotely, all commands and operations 
available at the front panel are available via the 
RS-232 interface. Predefined tests sequences 
for automated fault isolation can be imple- 
mented. Additional diagnostic features are also 
present. 


Breakpoint, Framepoint, and 
External Trigger 
The 90 Series can be configured over the 


- remote interface to execute a trap on prese- 


lected UUT events. Unusual or infrequent events 
are easily isolated for added fault finding power. 

These traps trigger whenever the selected UUT 
event (memory examine, memory write, I/O 
examine, I/O write, interrupt acknowledge; or 
op-code fetch) occurs. They can be qualified by 
requiring a specified address or data bus value, 
and/or by requiring the probe to be in a given 
state. These traps can be used to; 1) Halt the 
UUT's microprocessor (Breakpoint) and display 
address and data information; 2) take a snap- 
shot of the address and data busses (Framepoint) 
allowing the UUT to continue to run or; 3) gener- 
ate a pulse at the SYNC/Trigger inteface (Exter- 
nal Trigger). 


Memory Upload and Download 


The contents of UUT ROM and RAM can be 
uploaded and RAM contents can be downloaded 
via the remote interface. ROM contents can be 
uploaded and reverse assembled to produce 
software listings that might not otherwise be 
available. 


1989 Fluke and Philips Catalog 


QuickTools™ Software 


QuickTools™ software makes remote opera- 
tion of the Fluke 90 Series as easy as using the 
tester’s front panel, and allows for interaction 
with the 90 Series’ remote functions. QuickTools 
software provides an easy means of establish- 
ing remote control of the 90 Series with an IBM 
PC® or compatible to save, edit, and execute a 
series of test commands and to store and print 
the test results. 

Ease of programming and operation are sup- 
ported by menus, help screens and single key- 
stroke command prompting. The software helps 
perform user-definable actions such as 
branches, calls and pauses within a test proce- 
dure. QuickTools software also allows for on- 
line operator instructions and messages. These 
can be combined with preprogrammed func- 
tions such as probe and QuickTrace applica- 
tions. 

In addition, test actions can be taken on the 
remote "breakpoint" and "framepoint" functions, 
permitting detailed monitoring and analysis of 
both field equipment and installed systems. 

QuickTools software also supports the upload- 
ing and downloading of memory in Intel and 
Motorola hex format, and you can enable the 
external trigger for various applications. The 
RS-232 cable, provided with the unit, offers 
quick system connection. 


Specifications | 


Microprocessors Supported: 8085, 6809E, 
6809, Z80 

Functions Supported: Power Supply Test; Clock 
Test; Control Line Test 

Bus Tests: Shorted Address, Data or Control 
Lines; Stuck Address, Data or Control Lines 


90 Series 


Ramp Test 

Shift Test 

Memory Tests: Test Memory; Checksum Mem- 
ory; Examine Memory; Verify Memory; Write 
Memory; Memory Soak Test 

/O Tests: Examine |/O Port; I/O Verify Test; 
Write 1/O Port 

RS-232 Port Configuration Command 
Probe Tests: QuickTrace™; Probe Address 
Lines; Probe Data Lines; Probe Control Lines 
Break-Point, Frame-Point and External Trig- 
ger Commands: General Address Qualifiers; 
General Data Qualifiers; General Probe State 
Qualifiers; General Loop Count Qualifiers; CPU 
Function Qualifiers; Memory Read/Write CPU 
Function Qualifiers; I/O Read/Write CPU Func- 
tion Qualifiers; Opcode Fetch CPU Function 
Qualifier; Interrupt Acknowledge CPU Function 
Qualifier 

Memory Fill Command 

Up-Load Memory Command 

Down-Load Memory Command 


RS-232-C Interface: Interconnect cable with 
DB-25 socket connector included. Uses XON/ 
XOFF Protocol 


Operating Conditions 

Timing: Up to 20 MHz 

Voltage: From UUT: 4.8 VDC to 5.3 VDC: Ext. 
PS: (7 VDC to 12 VDC) 

Power Consumption: Less than .75W 
Relative Humidity: Up to 80% 0°C to 35°C; up 
to 70% 35°C to 50°C, non-condensing 
Ambient Temperature: 0°C to 50°C 

User Interface: A 2-line by 16-character LCD 
panel. 24-key keypad: 16-keys for hex digit en- 
try; 8-function-specific keys 

Size: 280 mm W x 152 mm D x 51 mm H (11 in 
W x 6 in D x 2 in H) 

Weight: 1.0 kg (2 lb 3 oz) 

Includes: User's manual, probe, RS-232 cable, 
application notes, 17-min video showing how to 
use Fluke 90 


Ordering Information 


Models January 1989 prices 
Fluke 90 Z80 uP Board Tester .............. $1595 


Fluke 90 8085 uP Board Tester ............ 1595 
Fluke 90 6809/6809E uP Board Tester. 1595 
Fluke 90 S100 QuickTools Software ..... 300 
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Option Compatibility 


9005A, 9010A, 9020A Option Compatibility 


9000A-* Interface |Podsi(all)etutee eee toe 
9010A-001 RS=232 Interface eee Sara eh ee 
9000A-006 Asynchronous Signature Probe ............... 
9000A-010 Demonstration and Training Package ..... 
9000A-200 Kit for customizing Interface Pods ........... 
9000A-201 Clip-on Adapter for -8051 Pod ................. 


= ey ae 


9000A-900 ilansittGase. ea ease aaa 
9000A-901/AC PCB for Troubleshooting Classes............ 
9000A-910 Utility Taped sacar tetany ER 7 
9010A-920 Language Compiler for 1722A or 1720A . 
9010A-922 Language Compiler for Kay Pro .............. 
9010A-923 Language Compiler for IBM PC................ 
9020A-925 Testwriter, PC Software ..........0.cccceeeees ; 
9000A-9711 Tape for Troubleshooting 8520As ........... , 
9010A/GF For Guided Fault Testing w/Option -925 .. : 
Other Items ; 
Y8007 Package of Ten Minicassette Tapes ........ 
Notes: All options are customer-installable except where noted. y 
t Compatible option : 
* Option suffix identifies Interface Pod type 4 
RS-232 capability included : 
Installed at Factory or, at extra charge later, order through Service Center ’ 
Requires 9000A-80286 Pod 4 
Use only on 40-pin microprocessor adaptations t 


Option 9010A-001 is required. E Disk Option 1720A-001 is required for 1720A 
Option 9010A-001 is required 

Requires IBM PC with RS-232 Interface, 9010A, and 9010A/GF 

Requires IBM PC with RS-232 Interface $ 


9100 Series Option Compatibility | ] 


iooayvs [erooa 05a 


N QO A ®W DY ~~ * 


Description 


9000A-* Interface!Pods: (all)... ee a eae ee ee 
9100A-003 Parallel I/O Module (four can be used) ................. 
9100A-004 Programmers’ Station w/Monochrome Monitor 
9100A-005 Programmers’ Station w/o Monitor (for Color) ....... 
9105A-007 SiZkoeMemorrExpansionesesss.0. eee 
9105A-008 Real-Time Clock ............06 ESO MT Seen T catancnterr nee ats 
9100A-009 Monochrome! Monitors ste cke tte 
9000A-010 Demonstration and Training Package ................... 
9100A-011 Color, Video!Catd ir Ci antwet 2: os senate 
9100A-012 2 M-Byte Memory Expansion.............0.cccccccecseseereees 
9100A-013 Key bOardites oS ANRREA is Wenn 5 AN Sah ey el 


Other Items 
Y8091 Package of Ten 3.5-inch Floppy Disks .................. 
Y9100A-DCS DIP CLIP Set (-14D through -40D) .........cce ee 


Notes: All options are customer-installable except where noted. 

t Compatible option 

* Option suffix identifies Interface Pod type 

# One included 

1 Installed at Factory or, at extra charge later, order through Service Center 
2 Included as part of 9100A-004 
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Calibration Instruments 


All electrical and electronic test and 
measurement instruments must be 
calibrated — when they are manufactured, 
and at regular intervals, to ensure 
accuracy and confidence in their meas- 
urements. Practically all instruments that 
measure voltage, current or resistance, 
can be calibrated with Fluke calibrators, 
standards, and auxiliary equipment. 

Fluke is the leader in calibration equip- 
ment. This leadership applies to advance- 
ment in precision equipment and software 
and support services that greatly im- — 
proves the productivity of calibration — 
professionals. If you think it may be 
economical to calibrate your own voltme- 

Tae | ; : ters, ammeters, ohmmeters, multimeters, 
Page 187 S700A Page 187 97254 — gscilloscopes, or other instruments of that 
| ss | kind, study Fluke’s complete calibration- 
solutions on the following pages. 
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| RaSh 7424-7 resistance sranaazo PSR 742A-10k RESISTANCE STANOARO 
CURRENT SENSE CURRENT SENSE 
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eRET 


MAXIMUM VOLTAGE = 
MAXIMUM CURRENT «3 eA, 


Page 228 742A-1 & 742A-10k = Page 229 732A 


Selection: Giants eee ees 184 
Calibration Instruments: .e.e ec. 187 
Calibration Systems and Software ........... 212 


Standards Instruments) toe ke v2 227 


Page 218 7457A = Page 193 5100B 
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What is Calibration? 


Calibration is a special, highly-refined process 
in which you compare an instruments perform- 
ance with standards of known uncertainty to 
detect or correct any variation from required 
performance. In other words, it is a process veri- 
fying the operational integrity of instruments. 

All electrical and electronic test and measure- 
ment instruments must be calibrated, both at the 
time of manufacture and at regular intervals 
during use, to assure the accuracy of and confi- 
dence in the measurements you make. You will 
also find that in many instances certification of 
calibration is a legai requirement. 

Calibration provides two major benefits. First, 
it allows you to use your instruments with confi- 
dence by minimizing the uncertainties associ- 
ated with your measurements. Second, it fulfills 
the requirements for “traceability” to national 
standards demanded so frequently today. 

Fluke is the leader in DC and low frequency 
calibration. Fluke provides a broad range of 
products, from calibration instrumens, to auto- 
mated calibration systems, and the standards 
required to maintain them. If you calibrate volt- 
meters, ohmmeters, ammeters, multimeters, 
oscilloscopes, or other electronic test and meas- 
urement instruments, Fluke has the calibration 
solutions to match your workload. 


Calibrators 


Direct 
Voltage 
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The range of Fluke products includes high- 
accuracy single-function calibrators for calibrat- 
ing your high end voltmeters. Fluke also pro- 
vides multifunction manual and bus-controllable 
calibrators that can economically calibrate the 
bulk of your low- and mid-accuracy workload. 
These include a full line of accessories and 
auxiliary products. 

Fluke also offers the next logical step in calibra- 
tion, automated systems that will increase your 
productivity and repeatability, while easing your 
documentation process. You can start the auto- 
mation process without replacing your existing 
instrument inventory. Instruments you purchase 
now can be integrated into systems as your 
workload expands. And what you need to add 
later will work with what you have now. Fluke 
provides the calibration software to meet your 
calibration workload. 

Fluke’s commitment to the calibration market 
includes the support services you require. Appli- 
cations support, training, traceability programs, 
maintenance, repair, calibration services, and 
module exchange programs you expect are all 
available from Fluke. 

Study the Fluke calibration solutions on the 
following pages. If you need assistance, contact 
your Fluke Account Manager or call Fluke (toll 
free in the U.S.) at 800-426-0361. 


Wide- 


band 
Voltage 


apom | Yes | 197 | 
[== [00 rem | Option | 195 


Automated Calibration Systems 
Based on 7411 Calibration Software 


Measurement 
Capability 


Oscillo- 
scope | meter 
Cali- 
bration | bration 


rasra| | vous 
ravial = | veo. | ee 
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[avza [vos | vos | ves [228] 


AC/DC Transfer Standards 


5 Hz 
0.01% to 
1 MHz 


0.05% | 1 MHz 


234 


to to 


0.5% | 50 MHz 


ible 
Cali- 
brator 


Gain 
Transcond. 


1200V rms 
1600V dc 


1200V rms 
1 to 20A 
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Reference Standards Dividers and Standards Equipment 


Alternating . - 
Voltage Resistance | Frequencies | DVMP Page Stability che Page 


50 Hz 
to 237 
100 kHz 
1V 
731B 10 ppm 1.018V 
AV 


*Direct Voltage Maintenance Program. See page 231. 
| 


Using the Product/Applications 
Guide 


National 


Standards 
The traceability chart shows you how Fluke Laboratory 
Calibration products cover your Calibration Lab 
and Standards Lab workload. This chart will help 
you select the instrumentation you need in your Fluke Your Local 
facility. Standards Standards Standards 


Find the position of your lab on the chart. Then Laboratory Laboratory Laboratory 
refer to the box below for the appropriate prod- 
ucts. Each product is fully described in the fol- 
lowing pages. Your local Fluke Account Man- 

ager will be glad to assist you in matching Fluke 
instruments and systems to your requirements. 


Primary Laboratory Instruments 


Direct Alternating Direct Alternating | Resistance/ 
Voltage Voltage Current Current Dividers 


——— 


Fluke 
Customer 
Service 
Calibration 
Laboratory 


Fluke 
Production 
Calibration 
Laboratory 


Your Independent 
Calibration Calibration 
Laboratory Laboratory 


Secondary Laboratory Instruments 
Direct Alternating Alternating | Resistance Automated 
Voltage Voltage Current Calibration 
meter | Scope 
7409B 
A123 


Calibrated Products 
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Cost-Effective Solutions for the Cal 
Lab Workload 


While a calibrator’s parts per million (ppm) 
specifications are important, focusing on speci- 
fications alone is not the best approach to select- 
ing a calibration instrument. Other factors such 
as reliability, ease of use, expandability, service, 
and manufacturer service and responsiveness 
are equally as important as specifications. You 
need to consider the total cost of ownership. 

Satisfying your calibration needs means far 
more than just buying some calibration hard- 
ware. Of course you need to look at the specifi- 
cations, but make sure you are evaluating per- 
formance that fits your needs and not just paper 
promises. 


Selection Guide 


Direct 
Voltage 
Calibration 


Multimeter 
Calibration 


For Further Information — 

_ To help you learn more about calibration and 
various related subjects, Fluke offers a wi 
variety of literature. This catalog lists all the 


The real challenge is how to get the most cost- 
effective workload coverage. Consider your popu- 
lation of instruments. Will you be calibrating ATE 
systems or handheld DMMs? How high is your 
volume? 

To obtain sufficient workload coverage in the 
past, many different instruments were required 
to handle a single calibration task. Single instru- 
ments are now capable of multiple tasks. For 
example, when Fluke introduced the 5100 Se- 
ries, it replaced the need for six different instru- 
ments and was dubbed the “cal lab in a box.” 
With technology advances such as these, the 
expense of equipping a cal lab is decreasing. A 
new offering, the 5700A, provides still higher 
accuracy while maintaining compability with the 
5100 Series. 


Direct 
Current 
Calibration 


Alternating 
Voltage 
Calibration 


Alternating 
Current 
Calibration 


technical literature available. Some specific . 


_ terms of interest are listed below 


: Traceability Chart: Der 


You also need to keep the future in mind. Will 
you want to automate your calibration process at 
a later date? If so, sonsider calibration instru- 
ments that can be integrated into automated 
calibration systems. (See page XXX for a de- 
scription of how Fluke calibration instruments 
can be expanded into automated systems.) 
Expandability is an important factor in protecting 
your instrumentation investment. 

A crucial aspect of achieving the best workload 
coverage is determining the level of accuracy 
required to calibrate instruments in your work- 
load. For the most cost effective investment, 
concentrate your on instruments covering the 
greatest portion of your workload. 


Resistance 
Calibration 


Compatible 
Amplifiers 


[505A 52208 | 
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overs the complete DMM Palibraion workload 


_ Precision performance that is easy to use 
Simplified support with Artifact Calibration 
Compatible to protect your investment 


Wide Workload Coverage 


The Fluke 5700A is designed to cover the 
widest portion of today's calibration workload - a 
wide variety of DMMs from all manufacturers. It 
delivers direct voltage to 1100V and alternating 
voltage from 220 pV to 1100V at frequencies 
from 10 Hz to 1.2 MHz. Cardinal point resis- 


_ tances range from 1Q to 100 MQ in x1 and 


x1.9 decades, including a short. Direct and 
alternating current are provided to 2.2A, and fre- 
quencies for alternating current range from 
10 Hz to 10 kHz. 

Only one option is offered for the 5700A, Wide- 
band Voltage (-03). It provides flat, low-noise 
alternating voltage output from 10 Hz to 30 MHz 
to extend workload coverage to include RF volt- 
meters. Output may be selected in volts or dBm 
referenced to 50Q. 

The companion 5725A Amplifier extends the 
5700A’s workload coverage still further. It in- 
creases maximum direct and alternating current 
to 11A for calibrating the high current ranges of 
popular low-cost and hand-held DMMs. And it 
extends the calibrator’s alternating volt-hertz 
product to 1100V at 30 kHz and 750V at 100 kHz 
to cover the calibration requirements of high- 
accuracy bench and system meters. 

The 5700A is designed to be taken to the 
workload. In manufacturing applications, 
test instruments may be calibrated on-site, 
minimizing production line downtime due to cali- 
bration recall. 


1989 Fluke and Philips Catalog 


Low Cost of Ownership 


The original purchase price is not the most 
significant cost associated with owning a high 
accuracy calibrator. Once the instrument is on 
the job, a wide range of calibration, mainte- 
nance, repair and training requirements increase 
its cost of ownership beyond the original pur- 
chase price many times over. 

The 5700A Calibrator was designed to keep 
those traditional ownership costs down. Its 
powerful features are easy to use. Advanced 
internal metrology dramatically reduces support 
requirements while increasing your confidence 
in the instrument's performance. And its rugged, 


modular design increases reliability and makes 
problems easy to find and repair when they 
occur. 


Simplified Calibration Support 


Only three Artifact Standards, a 10V dc refer- 
ence and 1Q and 10 kQ resistance references, 
are required to calibrate all 5700A ranges and 
functions to full specifications. The process, 
running under the control of the calibrator, takes 
about one hour. Instructions are displayed on 
the front panel in plain English to prompt the op- 
erator when to make various connections and in- 
puts. For added confidence, Fluke recommends 
that a full verification of the 5700A be performed 
every two years or as required by your estab- 
lished procedures. 

The 5700A does not need to be recalled to the 
standards laboratory for calibration. Due to its 
unique, environmentally tolerant design, the 
5700A may be calibrated wherever it is used, at 
any temperature between 15°C and 35°C. 
Full performance is available for +5°C of that 
temperature. 


Complete Confidence 


Between Artifact Calibrations, the 5700A’s per- 
formance may be checked against its internal 
standards. Without adjusting the instrument, an 
automated procedure is available to check each 
range and function against internal check stan- 
dards to increase your confidence that it is within 
performance tolerances. Should any range be 
shown to be out of specification, the operator is 
alerted. All results of this Cal Check process can 
be printed via RS-232 port. This data can be 
used to develop control charts to predict the 
long-term performance of the calibrator. 


High Performance That’s Easy to Use 


In the past, calibration of precision DMMs 
required a host of complex, manually operated 
instruments and standards. 

The 5700A combines the functions of these | 
instruments to dramatically simplify DMM § 
calibration. Values are entered on the simple 
numeric keyboard and displayed on the front 


187 


Calibration Instruments 


5700A 


panel. The command is confirmed with the 
ENTER key. To verify the reading of the UUT, 
the operator simply adjusts the output knob and 
the error is displayed directly in ppm or %. 
Output values can be selected for editing using 
the arrow keys. Using the OFFSET and SCALE 
keys, the 5700A compensates for meter zero 
offset and scale errors and directly displays 
linearity errors at any scale level. The x10 and 
+10 keys simplify work on meters requiring cali- 
bration levels in even decade steps. Just multi- 
ply or divide any output value by pressing the 
corresponding key. 

To protect the operator and UTT, limits on 
maximum output can be preset. For additional 
operator protection, the 5700A resets to standby 
mode when output is increased to more than 
22V. 


Compatibility 

The 5700A is designed to protect your invest- 
ment in existing Fluke instruments and proce- 
dures. For example, a Fluke 5205A or 5215A 
voltage amplifier, and a Fluke 5220A transcon- 
ductance amplifier may be connected directly to 
the 5700A through dedicated ports. In auto- 
mated systems, the 5700A may be configured to 
emulate a 5100B so that existing procedures 
can be run with minimal modification. 


Designed for Reliability 


Another important factor in keeping instrument 
cost of ownership low is product reliability. 
Throughout its design and manufacture, the 
5700A has been engineered to be the most 
reliable instrument of its type. Statistical process 
control techniques assure that quality is main- 
tained, from component test through final as- 
sembly. Every 5700A is subjected to more than 
2g of random vibration to prevent subtle imper- 
fections from causing failures later on. A stiff 
chassis permits the 5700A to be moved with 
minimal risk of damage. Internal DIN connectors 
seal out potential environmental problems while 
keeping circuit boards firmly connected. Internal 
diagnostics exercise both digital and analog 
functions and can isolate problems to the board 
level, so repair often requires nothing more than 
the replacement of a plug-in module. 


Specification Summary* 


To simplify evaluation of how the 5700A cov- 
ers your calibration workload, use the 5700A ab- 
solute uncertainty specifications. 


Specifications 


DC Voltage 


Range Resolution 


Absolute Uncertainty 


+5°C from calibration temperature 


[BaHours [80 Days | 180 Days 


Resistance 


+(ppm output + pV) 
8+.75 
7+1.2 
7+4 
7+8 
8 + 100 
10 + 600 


Nominal Absolute Uncertainty of Characterized Value 
Value +5°C from calibration temperature 


0 
1 
Wa) 


10 
19 


Absolute Uncertainty includes stability, tem- 
perature coefficient, linearity, line and load regu- 
lation, and the traceability of external standards. 
You do not need to add anything to determine the 
ratios between 5700A uncertainties and the un- 
certainties of your calibration workload. 
*Complete 5700A and 5725 specifications are available. 
Ask for Fluke document A0296. 


Resistance 


Seventeen passive resistance values are sup- 
plied in x1.0 and x1.9 mutiples, plus a short to 


+ppm 


allow complete resistance calibration without 
moving test leads. Actual values assigned dur- 
ing calibration are displayed and used as refer- 
ence points for error calculations. 

For calibration of highter accuracy meters, 4- 
wire output connection is provided, with absolute 
uncertainties as shown in the table. Active 2-wire 
compensation is available for calibration of less 
accurate ohmmeters with 2-wire inputs. This 
feature substantially eliminates errors due to test 
lead resistance, and may be selected for resis- 
tance values up to 19 kQ. 
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AC Voltage 


Absolute Uncertainty 


Range} Resolution 
+ 5°C from calibration temperature 
| 24Hours | 90Days | 180 Days 


+(ppm output + .V) 


10-20 500 +5 550+5 600 +5 600 +5 

H 20-40 200 +5 220 +5 230+5 240+5 

40-20k 100+5 110+5 120+5 120+5 

| | omy + nv 20k-50k 340 +5 370 +5 390 +5 410+5 

| 50k-100k 800 + 8 900 + 8 950 +8 950+8 

| 100k-300k 11% +15 12% +15 13% +15 13% + 15 10 Hz 50H 1kH 100 kHz 1 MHz 30 MH 
| 300k-500k 15% + 30 17% + 30 17% + 30 18% + 30 i ; z 3 ; 
| 500k-1M .30% + 30 33% + 30 35% + 30 .36% + 30 Frequency 


10-20 500 +6 550 +6 600 + 6 600 + 6 
20-40 200 +6 220 +6 230 + 6 240 +6 
40-20k 100 +6 110+6 120+6 12046 
ieomv | t0nv 20k-50k 340 +6 370 +6 390 +6 410 +6 
| 50k-100k 800 + 8 900 + 8 950 +8 950 + 8 
| 100k-300k} 11% + 15 12% +15 13% + 15 13% + 15 
| 300k-500k} 15% + 30 17% + 30 17% + 30 18% + 30 
500k-1M | 30% +30 33% + 30 35% + 30 36% + 30 
| 10-20 500 + 16 550 + 16 600 + 16 600 + 16 
20-40 200 + 10 220 + 10 230 + 10 240 + 10 
40-20k 95 + 10 100 + 10 110 +10 110 +10 
| 220mvl 100 nv 20k-50k 300 + 10 330 + 10 350 + 10 360 + 10 
| 50k-100k 750 + 30 800 + 30 850 + 30 900 + 30 
100k-300k} 940 + 30 1% + 30 11% +30 11% + 30 
300k-500k | 15% + 40 17% + 40 17% + 40 18% + 40 
500k-1M | .30% + 100 33% + 100 35% + 100 36% + 100 


10-20 500 + 100 550 + 100 600 + 100 600 + 100 
20-40 150 + 30 170 + 30 170 + 30 180 + 30 
40-20k 70+7 OREN 80 +7 85+7 
2 2V 1 Vv 20k-50k 120 + 20 130 + 20 140 + 20 140 + 20 
| 50k-100k 230 + 80 250 + 80 270 + 80 280 + 80 
. 100k-300k 400 + 150 440 + 150 470 + 150 480 + 150 
300k-500k|  .10% + 400 11% + 400 12% + 400 12% + 400 
| 500k-1M 20%+1mMV | .22%+1mV | .23%+1mV | 24% +1 mV 
; 10-20 500 + 1 mV 550 + 1 mV 600 + 1 mV 600 + 1 mV 
20-40 150 + 300 170 + 300 170 + 300 180 + 300 
40-20k 70 +70 75 +70 80 + 70 85 +70 
| ey 10 nV 20k-50k 120 + 200 130 + 200 140 + 200 140 + 200 
50k-100k 230 + 400 250 + 400 270 + 400 280 + 400 
! 100k-300k} 500+1.7mV} 5504+1.7mV| 550+1.7mV| 600+1.7 mv 
; 300k-500k| 12% +5mV | .13%+5mV | 13%+5mV | .14% +5 mV 
7 500k-1M | .26%+9mV | .28%+9mV | .29%+9mV | .30%+9mvV 
a +(ppm output + mV) 
10-20 500 + 10 550 + 10 600 + 10 600 + 10 
20-40 150+3 170 +3 170 +3 180 +3 
. 40-20k 75 +1 80 +1 85 +1 90 +1 
| paoy 100 nV 20k-50k 200 + 4 220 +4 240 +4 250 +4 
50k-100k 500 + 10 550 + 10 600 + 10 600 + 10 
100k-300k} 15% + 110 15% +110 16% + 110 16% + 110 
300k-500k| 50% + 110 52% + 110 53% + 110 54% + 110 
500k-1M | 1.20% + 220 1.25% +220 | 1.25% +220 1.30% + 220 
| 11400v 1 mV 50-1k 75 +4 80 +4 8544 90 +4 


Absolute Uncertainty 
+ 5°C from calibration temperature 
| 24Hours | 90 Days 180 Days 


_ AC Voltage, 5725A Amplifier 
oa Hz Se | +(ppm output + mV) 


40-1k 75 +4 80+4 85+4 90 +4 


| 4100v 1k-20k 105 +6 125 +6 135 +6 165 +6 
1 mv 20k-30k 230 +11 360 + 11 440 +11 600 + 11 
750V 30k-50k 230 +11 360 +11 440 +11 600 + 11 
50k-100k 600 + 45 13% + 45 16% + 45 23% + 45 
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DC Current 


Range 


Resolution 


Absolute Uncertainty 


+5°C from calibration temperature 


45 +10 
45+10 
45 + 100 


oO 


725A Amplifier: 


AC Current 


oe 


40-1k 
1k-5k 


5725A Amplifier: 

40-1k 
1k-5k 
5k-10k 


11A 100 pA 


55 + 1 
80 + 30 


650 + 30 
350 + 25 
120 + 20 
650 +1 uA 


40% +4 pA 


650 + 50 
350 + 40 
120 + 40 
650 +2 uA 
4% +4uA 
650 + 500 
350 + 400 
120 + 400 
650 + 10 pA 
A% + 20 LA 


350 + 4 
300 + 4 
700 + 50 
4% + 100 


600 + 40 
700 + 100 
80% + 200 


370 + 170 
800 + 380 
3% + 750 


60 + 1 
85 + 30 


50 +10 
50+ 10 
50 + 100 


+(ppm output + A) 
65 +1 70 +1 
90 + 30 95 + 30 


380 + 470 385 + 480 390 + 480 400 + 480 


+(ppm output + nA) 
55 +10 
55 + 10 
55 + 100 


Absolute Uncertainty 


+ 5°C from calibration temperature 


| 24Hours | 90 Days 180 Days 


+(ppm output + nA) 


700 + 30 
380 + 25 
140 + 20 
750 +1 pA 
44% +4 uA 


700 + 50 
380 + 40 
140 + 40 
750 +2 uA 
44% +4 UA 


700 + 500 
380 + 400 
140 + 400 
750 +10 pA 
44% + 20 pA 


750 + 30 
410+ 25 
150 + 20 
800 +1 uA 
46% +4 pA 


750 + 50 
410 + 40 
150 + 40 
800 + 2 nA 

46% + 4A 


750 + 500 
410 + 400 
150 + 400 
800 + 10 pA 

46% +20 pA 


+(ppm output + A) 


700 +5 
380 + 4 
330 + 4 
750 + 50 
44% + 100 


650 + 40 
750 + 100 
.90% + 200 


400 + 170 
850 + 380 
33% + 750 


750 +5 
410+4 
350 + 4 
800 + 50 
46% + 100 


700 + 40 
800 + 100 
95% + 200 


440 +170 
900 + 380 
35% + 750 


60 + 10 
60 + 10 
60 + 100 


800 + 30 
420 + 25 
160 + 20 
850 +1 HA 


48% +4 uA 


800 + 50 
420 + 40 
160 + 40 
850 +2 uA 


48% + 4A 


800 + 500 
420 + 400 
160 + 400 
850 + 10 A 


48% + 20 yA 


800 +5 
420 +4 
360 + 4 
850 + 50 
48% + 100 


750 + 40 
850 + 100 
1.0% + 200 


460 + 170 
950 + 380 
36% + 750 


Current 


The 5700A supplies direct alternating current 
to 2.2A, extended to 11A with the 5725A Ampli- 
fier or to 20A with the 5220A Transconductance 
Amplifier. 5700A current output is available on 
front or rear voltage output terminals. For con- 
venience in calibrating meters with separate 
current terminals, 5700A outputs may also be 
directed either to an auxiliary front panel current 
terminal or to 5725A front or rear terminals. Thsi 
allows automated meter calibration without 
moving test leads. 

For system applications, a rear panel current 
guard provides a voltage follower output for 
guarding low level current through longer sys- 
tem cables. 
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Wideband AC Voltage (Option -03) 
Specifications apply to the end of the cable and 50Q termination used for calibration: 


Frequency 
Resolution 


20M-30M 


General Specifications 


_ Warm-up Time: 2x the time since last warmed 
| up, to a maximum of 30 minutes. 

_ System Installation: Rear output configuration 
_ and rackmount kit available. 


Standard Interfaces: IEEE-488, RS-232,5725A, 


 5205A or 5215A, 5220A, phase lock in (BNC), 


phase reference out (BNC). 
Temperature Performance: Operating: 0°C to 
50°C. Calibration: 15°C to 35°C. Storage: -40°C 


| to 75°C. 

Relative Humidity: Operating: <90% to 30°C, 
_<70% to 40°C, <40% to 50°C. Storage <95%, 
_ Non-condensing 


Safety: Designed to comply with UL 1244 (1987); 
IEC 348-19781 IEC 66E (CO) 4; CSA 556B. 


Guard Isolation: 20 volts 
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Resolution 


1.5+15uV 


2+ .4 44.4 
eee 35 +1 
2+4 35 +4 
.2+10 .3+10 
.2+40 .3 +40 
.2+ 100 .25 + 100 
.2 + 400 .25 + 400 
.15 + 500 .2 + 500 


Amplitude Flatness, 1 kHz Reference 
Voltage Range 


EMI/RFI: Designed to comply with FCC Rules 
Part 15, Subpart J, Class B; VDE 0871, Class B. 
Reliability: MIL-T-28800D, para. 3.13.3 

Line Power: 47 to 63 Hz; +10% allowed about 
selectable nominal line voltage: 100V, 110V, 
115V, 120V, 200V, 220V, 230V, 240V. Maxi- 
mum power: 5700A, 300VA; 5725A, 750VA. 
Size: 

5700A: Height 17.8 cm (7 in), standard rack 
increment, plus 1.5 cm (0.6in) for feet; Width 
43.2 cm (17 in), standard rack width; Depth 63.0 
cm (24.8), overall; 57.8 cm (22.7 in), rack depth. 
5725A: Height 13.3 cm *5.25 in); Width and 
depth same as 5700A. Both units project 5.1 cm 
(2 in) from rack front 

Weight: 5700A: 27kg (62 Ibs); 5725A:32kg (70 
Ibs) 


Absolute Uncertainty 
+5°C from calibration temperature 


30 Hz-500 kHz 


90 Days 180 Days 
+(% output + LV) 


8+2 


Additional Operating Information: 

dBm reference = 50Q 

Range boundaries are at voltage points, dBm 
levels are approximate. 


dBm = 10 log ( st) 


for 50Q: 0 dBm = 1 mW across 50Q = 0.22361V 
Minimum Output: 300 nV (-57 dBm) 
Frequency Uncertainty: +0.01% 

Overload Protection: A short circuit on the 
wideband output will not result in damage. After 
settling time, normal operation is restored upon 
removal. 


ee 
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All ranges and functions of the 5700A, 5725A and Wideband Voltage option may be calibrated using just three 


Artifact Standards. 


Calibration Requirements 


Calibrating the 5700A to full specified absolute 
uncertainty requires only the following standards: 


Fluke Traceable | Nominal nar 
Standard | Quantity Uncertainty 


732A Voltage 
742A-1 Resistance 
742A-10k | Resistance 


*Relative to national standards 


The 5700A's simple, built-in, self-prompting cali- 
bration procedure is designed to use the port- 
able Fluke standards to completely calibrated all 
of it functions. 

Calibration may be done at any temperature 


from 15°C to 35°C without change to any speci- 
fication except for resistance. Resistance speci- 
fications are modified by a small temperature 
coefficient when the 5700A is calibrated below 
19°C or above 24°C. 

You may use standards with different uncertain- 
ties than given in the table at left. Absolute uncer- 
tainty must then be modified by the algebraic 
difference between the uncertainty of the stan- 
dard used and that in the table. For example if the 
dc voltagestandard has an uncertainty of +2.5 
ppm, 5700A DC Voltage absolute uncertainty 
specifications will all be increased by +1 ppm. 
Note that de and ac current specifications in- 
clude the uncertainties of both the dc voltage and 
resistance standards that are used. 


Ordering Information | 


Model January 1989 prices 
5700A Calibrator ..20.:2%.:.2eee eee $19,950 
5700A-01 Calibrator, 

Rear Output Option” .......... eee 0 


5725A Amplifier ..........:1..ceecseneeaee 7950 
5725A-01 Amplifier, 
Rear Output Option” ............ eee 0 


“Factory installed only 


Option 
5700A-03 Wideband AC Voltage....... 3995 
Accessories (Also see page 485) 
5440A-7002 Low Thermal Cable Set 350 
732A DC Voltage Reference Standard 3800 
742A-1 1Q Resistance Standard ....... 795 
742A-10k 10 kQ Resistance Standard 695 
Y5701 Cable for 5205A or 5215A...... 250 
Y5702 Cable for 5220A .............c0000 250 
Y5737 Rack Mount Kit with 24" 

Slides for-5 700A" <2. ee 110 
Y5735 Rack Mount Kit with 24" 

slides for 5/25A°, .2..:.csdcesceee eee 110 
Y8021 Shielded IEEE-488 Cable, 

1: MOtOL .....:.cncc0gsode sss ae 130 
Y8022 Shielded IEEE-488 Cable, 

2 MOLOLS., 500i. cccosnstehcns cess eee geen 145 
Y8023 Shielded IEEE-488 Cable, 

4 metels. 2.006.500. eee 155 


*Note: These rack slides allow for side ventilation. 


Service and Support 


Warranty 

One-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 


Extended Warranty 


$C1-5700A Repair (w/calibration) ..... 227 
SC2-5700A Call ...:.<.c.0052. ccc asl neers 95 
SC1-5725A Repair (w/calibration) ..... 110 
S$C2-5725A ‘Cal 1.15. .lcieousc eter eee 63 


ig 
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New and Improved 


5100B Series ce Dias 


The 5100B Series Calibrators are the world's 
leading calibrators for analog and digital mul- 
timeters to 4'/2 digits. Dependability, five-func- 
‘tion versatility and cost effectiveness have made 

the 5100B Series Calibrators basic equipment 
for nearly every calibration laboratory. 

Now these calibrators offer even more value. 
DC voltage uncertainty is 40 ppm; Basic AC 
uncertainty is 350 ppm. The front panel includes 
new, high-voltage safety terminals together with 
control grouping optimized for user friendliness. 

- Quality and reliability are also enhanced with 
Modern manufacturing methods including statis- 
tical process control (SPC). 

The versatility of the 5100B Series Calibrators 
lS unmatched at any price. They are compatible 
‘with the popular Fluke 7411C and 7411PC based 
Calibration Systems, the Navy's MECCA Sys- 
tems and the new Fluke 5700A Multifunction 
Calibrator. Enhanced capability is also available 
/with the 10 MHz Wideband Option and the capa- 
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bility to directly drive the Fluke 5220A 20A Tran- 
sconductance Amplifier and the 5205A or 5215A 
High Voltage Amplifier. 


5100B Series Increases Throughput 


A large share of the workload of meter calibra- 
tion laboratories and production lines consists of 
analog and digital meters with 4'/2 digit or less 
resolution. There are hundreds of different me- 
ters in this category representing different manu- 
facturers, with no standard format for meter 
specifications. Even meters from the same 
manufacturer are often specified differently. This 
creates a real problem for any cal lab manager. 

Until Fluke introduced the 5100 Series, calibra- 
tion lab and production line managers were 
forced to write elaborate test procedures to 
convert the complex specifications into a step- 
by-step procedure for inexperienced workers. 
Or they could use expensive, highly-skilled tech- 
nical people to perform the test without a proce- 


RS-232 


dure. These methods sometimes exceeded the 
initial cost of the instrument by three to five times 
over a 5-year period. 

Operating the 5100B Series is simple, making 
it easy to train your operators. And all data is 
entered via a calculator-type keyboard. No need 
to convert volts to dBm or dBm to volts, for 
example. And the 5100B Series performs the 
mathematical computations associated with 
calculating the error of the unit-under-test (UUT) 
— in % or in GB. It then indicates to the operator 
whether the UUT passed or failed, according to 
its specified uncertainty and the magnitude of 
the error. 

The 5100B Series calibrates meters quickly 
and efficiently. It is no longer necessary to gather 
together separate calibration instruments requir- 
ing complex interconnection and operation. A 
single 5100B Series does the whole job. 


5101B Has System Features 


The 5101B is designed for the user who needs 
the automated features of a large computer 
aided calibration system without the hardware 
and software costs of a large system. 

A typical calibration procedure consists of forty 
or fifty separate steps. For most benchtop sys- 
tems, each step must be loaded into the calibra- 
tor — an operation that is slow and prone to 
human error. The 5101B has a built-in cassette 
tape deck to store calibration procedures and 
step through them under microprocessor con- 
trol. 

Initially, the operator records the procedure on 
a mini cassette. Once recorded, the procedure 
can be repeated in a fraction of the usual time. 
Preparing the calibration tape and operating the 
5101B, requires no special knowledge of com- 
puters or computer languages. Using a printer 
and interface option with the 5101B, you can 
document both the calibration procedure and the 
test results with a hard-copy record. 


5102B Has Rugged Case 


The 5102B is similar to a 5100B but con- 
structed in a rugged combination case with 
removable sealed end covers for military appli- 
cations. It is not rackmountable. 


Automated Calibration 


The 5100B Series can be used in computer- 
aided calibration applications by adding a Fluke 
1722A Instrument Controller and 7411B Caili- 
bration Software. Examples of calibration proce- 
dures are included in the software packages. 
Consult your local sales office for details. 


Extended Power and Current 
Capabilities 

The 5205A Precision Power Amplifier and the 
5220A Transconductance Amplifier will operate 
as an integrated system with either a 5100B, 
5101B, or 5102B. The purpose is to extend the 
voltage and current sourcing capabilities beyond 
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the basic built-in capabilities of the 5100B Series 
Calibrators. 

High voltage loading may be extended from 6 
mA maximum to 100 mA maximum at 1100V for 
direct voltage. And alternating volt-Hertz limits 
may be extended from 20V at 50 kHz to 1100V 
at 50 kHz. Current sourcing may be extended 
from 2A to 20A. 

A Y5000 Interface/Buffer is needed to inte- 
grate a5205A and/or a5220A with 5100B Series. 
It connects to the rear panels and preserves the 
advantage of single-point control of calibration, 
automatic error calculation, entry limit protec- 
tion, etc. The system is operated and controlled 
using only the front panel of the 5100B/5101B or 
procecures stored on a 5101B mini cassette. 


Specifications 


Technical Specifications 


Direct Voltage 


: ? Ripple and Noise 

Range |Resolution poidies (10 Hz to 3 kHz, 
NL to FL, RMS) 

50Q output 
resistance or 


25 mA using 
50Q overide 


25 mA 0.02% of setting 

1000 pF + 50 uV 
0.05% of setting 
(open to 20 kQ) 


0.01 of setting 
+25 wV™ 


10 mA/ 
400 pF* 


0.1 of setting 
(20 kQ to full load) 


1100¥ AC 6 mA/ 0.05% of 
e 400 pF* setting 


*100 mA/1500 pF with 5205A, Y5000 and Y5001 
**Double both terms for divider override mode 


Uncertainty: +(0.004% of setting +0.001% of 
range +5 uV) for all ranges, for 6 months, 20°C 
to 30°C ambient, non-override; +(0.005% of 
setting +0.2 mV) for divider override mode 
Temperature Coefficient: Above 30°C and 
below 20°C, +(5 ppm of setting +1 ppm of range 
+1 pV)/°C to 200V, +(5 ppm of setting +2 ppm of 
range)/°C, 200V to 1100V 
Short Term Stability: (For 10 minutes from 0°C 
to 50°C) +(10 ppm of setting +2 ppm of range +5 
uV) to 500V; +25 ppm of setting, 500V to 1100V 
Load Regulation: (External Sense) +10 ppm 
from 2V to 1100V, no-load to full-load. (Internal 
- Sense) same as external except full-load is 400Q 


Alternating Voltage 


Range” |Resolution | Maximum 
Load 
+ noise 


ea ven including 


random spikes 
10 nV gin 20V and Higher 
u 
1000 PF | 50 Hz to 10 kHz: 
ay 0.08% of 
m 
20V 100 pV ee output rms 
Pp Below 20V 
50 Hz to 10 kHz: 
10 mA/ | (0.05% of output 
HOG) 400 pF + 10 pV) rms 
10 kHz to 50 kHz: 
6 mA/ (0.08% of 
1100V 10 mV 400 oF** output + 
* Can be set in dBm where 0 dBm + 1 mW in 6008 + 


0.7746V 
**200 mA/1500 pF with 5205A, Y5000 and Y5001 


Total Harmonic 
Distortion 
and Noise 
Bandwidth of 

10 Hz to 200 kHz, 

Distortion, line 
interference 


Limited by 
ra output 
resistance 


20 pV) rms 


Uncertainty: +(0.035% of setting +0.005% of 
range +50 pV) from 50 Hz to 10 KHz and +(0.06% 
of setting +0.008% of range +50 pV) from 10 kHz 
to 50 kHz for 6 months, 20°C to 30°C ambient 
Frequencies Available (Hz): 50, 60, 70, 80, 90, 
100, 200, 300, 400, 500, 600, 700, 800, and 900 
for all voltage ranges. 


Frequencies Available (kHz): 


Voltage 
range ('|2{2[$]5|2|7 [| 2200/04 
110V to 
rrooy”[|[4]2/[5[5)a [9] a] [4] [4 
20V to 
for EEE EEE Ess) 
1 mV to 
ay EEE EEELLLLL 


A With 5205A, Y5000, and Y5001 


Frequency Uncertainty: +3% 

Temperature Coefficient: Above 30°C and 
below 20°C +(20 ppm of setting +2 ppm of 
range)/°C for amplitude, +0.1%/°C for frequency 
Short Term Stability: +(0.01% of range +10 pV) 
for 10 minutes from 0°C to 50°C 

Load Regulation: External Sense, +200 ppm 
from 0.2V to 1100V, no-load to full-load; Internal 
Sense, same as external except regulation for 
voltages <0.2V is expressed as an output imped- 
ance of 50Q 


Direct Current 


R Beeson Compliance} Ripple and 
bales ph ectieeal Voltage Noise 
200 pA (0.05% of output 
aA Re +0.01 yA) rms 
0 to 10V Measured with 
100 nA 10 Hz to 10 kHz 
bandwidth 
2oo'ma including 


*20A with 5220A, Y5000, and Y5002 


random spikes 


Uncertainty: +0.015% of setting +0.002% of 
range +0.01 A) for compliance voltage up to 1V. 
Add 0.002% of setting per volt above 1V rms. 
Applies for 6 months and 20°C to 30°C ambient 
Temperature Coefficient: Above 30°C and 
below 20°C +(10 ppm of setting +2 ppm of 
range)/°C 

Short Term Stability: +(50 ppm of setting +5 
ppm of range +0.002 WA) for 10 minutes from 0°C 
to 50°C 

Load Regulation: +20 ppm/volt for change in 
output voltage from 1 volt to maximum com 
pliance voltage 


Alternating Current 


Total Harmonic 


Distortion 
& Noise 


(0.05% of output 
+0.01 A) rms 
Measured with 
10 Hz to 10 kHz 
bandwidth 
including 
random spikes 


Compliance 


Range |Resolution Voltage 


a 


*20A with 5220A, Y5000, and Y5002 


Uncertainty: +0.05% of setting +0.005% of range 
+0.02 yA) for compliance voltage up to 1V rms 
(50 Hz to 1 kHz). Add 0.005% of setting per volt 
above 1V rms. Applies for 6 months in 20°C to 
30°C ambient 

Temperature Coefficient: Above 30°C and bel 
ow 20°C +(25 ppm of setting +10 ppm of range 
+0.2 nA)/°C for amplitude, +0.1%/°C for fre- 
quency 

Short Term Stability: +(0.014% of setting 
+0.002% of range +0.4 A) for 10 minutes from 
0°C to 50°C 
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Load Regulation: +(50 ppm +20 nA)/volt for 
| change in output voltage from 1 volt to maxi mum 
compliance voltage 


Resistance 


_ Range: 1Q to 10 MQ in decade steps 
| Uncertainty: +0.003%, except +0.015% (14), 
) £0.010% (10Q and 1 MQ), and +0.030% (10 MQ) 
_ assumes 4 terminal below 100 kQ. 6 mo 20°- 
30°C 
Power Dissipation: 1W maximum except 100 
mW max (1 MQ) and 10 mW max (10 MQ) 
Temperature Coefficient: Above 30°C and 
below 20°C, +5 ppm/°C except +10 ppm/°C (1Q 
_ and 1002), +10 ppm/°C up to 40°C (10 MQ), and 
| 450 ppm/°C above 40°C (10 MQ) 


_ Extended Specifications 


Direct Voltage (with 5205A) 


_ Range: +100V to +1100V, with 10 mV resolution 
_ Maximum Load: 100 mA; 1500 pF 

| Uncertainty: +(0.07% of setting +20 mV), for 6 
_ months, 20°C to 30°C ambient 

_ Line-Related Noise: <50 mV rms 

' Random Noise: <100 mV rms, 1 MHz band- 
— width 


| 
_ Alternating Voltage (with 5205A or 
/5215A) 


! Voltage Range: 100V to 1100V rms, with 10 mV 
resolution 
Maximum Load: 200 mA, decreasing linearly to 
140 mA from 100 Hz to 50 Hz; 1500 pF 
_ Voltage Uncertainty: +(0.08% of setting +0.1V) 
for 50 Hz to 10 kHz; +(0.12% of setting + 0.15V) 
for 10 KHz to 50 kHz, for 6 months, 20°C to 30°C 
| ambient 
Frequency Range: Discrete selections from 50 
_ Hz to 50 kHz with 1 MSD resolution 
_ Frequency Uncertainty: +3% 
_ Harmonic Distortion and Noise: 0.1% of set- 
ting from 50 Hz to 20 kHz, 0.2% of setting from 20 
_ kHz to 50 kHz, for bandwidth of 10 Hz to 1 MHz 


Direct Current (with 5220A) 


Range: +1A to +19.9999A, with 100 1A resolu- 

tion 

Compliance Voltage: 0 to 4V 

Uncertainty: +(0.025% of setting +1 mA), for 6 

_ Months, 20°C to 30°C ambient 

_ Ripple and Noise: 0.05% of setting +1 mA rms, 
10 Hz to 3 kHz bandwidth 


: 
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Alternating Current (With 5220A) 


Current Range: 1A to 19.9999A rms, with 100 
uA resolution 

Compliance Voltage: 0 to 3V rms 

Current Uncertainty: +(0.07% of setting +1 mA) 
rms from 50 Hz to 1 kHz, +(0.07% of setting +1 
mA) x frequency (in KHz) from 1 kHz to 5 kHz, for 
6 months, 20°C to 30°C ambient 

Frequency Range: Discrete selections from 50 
Hz to 5 kHz with 1 MSD resolution 

Frequency Uncertainty: +3% 

Harmonic Distortion and Noise: +(0.07% of 
set ting +1 mA) rms, for bandwidth of 10 Hz to 
300 kHz 


Option Specifications 
Wideband aV Option (-03) 


Option -03 is a high accuracy, low noise, ex- 
tremely flat alternating voltage source which 
increases the frequency coverage of the 5100B 
Series from its standard of 50 Hz to 50 kHz to 10 
Hz to 10 MHz. This option enables the 5100B 
Series to calibrate wideband meters. A dedi- 
cated front panel BNC connector provides ac 
output from 300 pV (-57.5 dBm) to 3.1623V (+23 
dBm) into 502 impedance. The output is pro- 
grammable from the front panel or I/O interface 
in volts or in dBm (where 0 dBm equals 1 mW into 
5022). Using a simple formula for calculation of a 
correction factor and the NEW REF feature, the 
wideband output can be directly programmed for 
dBm referenced to other impedances. 

With the EDIT control the error of wideband 
meters can be calculated in % or in dB. With the 
EDIT control and NEW REF, you may test the 
frequency response of meters. This method 
provides a direct reading in percent or GB, ideal 
for making Bode plots. 

Range: 10 Hz to 10 MHz 


Amplitude Uncertainty, at 1 kHz, 
Terminated in 50Q* 


Approx dBm 


+(% of Setting 


Voltage Range Range + % of Range) 
1V-3.1623V +13 to +23 | 0.254+0.25 
0.31624V-0.99999V +3 to +13 0.5 +0.25 
0.1V-0.31623V -7 to +3 0.75 + 0.25 
31.624mV-99.999mV| -17 to -7 1.0 + 0.25 
10mV-31.623mV -27 to -17 1.25 + 0.25 
3.1624mV-9.9999mV|  -37 to -27 1.5+0.25 
1mV-3.1623mV -47 to -37 1.75 + 0.25 
300uV-0.99999 mV _ | -57.5 to -47 2.0+0.25 


*For 6 months, 20°C to 30°C ambient 


Amplitude Flatness* 

10 Hz to 30 Hz: +0.3% 

30 Hz to 1 MHz: +0.25% 

1 MHz to 5 MHz: +0.25% above 1 mV, +0.6% 

<1 mV 

5 MHz to 10 MHz: +0.6% 
*Using 1 foot of RG 58U cable terminated in 50Q 
Temperature Coefficient: Above 30°C and 
below 20°C +(0.1 times basic accuracy)/°C for 
amplitude; +0.25%/°C for frequency 
Harmonics: -40 dB or lower relative to funda- 
mental for each frequency except -32 dB above 
5 MHz 
Spurious Outputs: -50 dB or lower relative to 
fundamental for each frequency 
Frequency Resolution: 1 MSD 
Frequency Uncertainty: +3% 


IEEE-488 Interface Option (-05) 


This interface allows the 5100 Series B to be 
used in a system compatible with IEEE Std 488- 
1978. System control is via the Fluke 1722A or 
1752A Instrument Controller or any host com- 
puter. Address coding is done using logic switches 
accessible on the rear panel. Data is transmitted 
bi-directionally in ASCII coded for mat. The fol- 
lowing subsets are supported: SH1, AH1, T6, L4, 
SR1, RL1, DC1, and E2. 


Bit Serial Interface Option (-06) 


Provides compatibility with EIA Standard RS- 
232-C or 20 mA current loops. Thirteen baud 
rates are available from 50 to 9600 and either 
one or two stop-bits can be set up. Selection is 
made via rear panel logic switches. 


General Specifications 


Shock and Vibration: Meets requirements of 
MIL-T-28800 for Class 5, Style E equipment 
Temperature 
5100B and 5102B: 0°C to 50°C operating; 
-20°C to +65°C non-operating 
5101B: (With mini cassette tape) +10°C to 
+40°C operating; +4°C to +50°C, non-operat- 
ing. Without mini cassette: same as 5100B 
Relative Humidity: 185% to 35°C, <70% to 
40°C, <50% to 50°C 
Power: 100, 110, 115, 120, 200, 220, 230, 240V 
ac, switch-selectable +10%, 50 Hz to 60 Hz. 
200VA (5100B) or 220VA (5101B) with all op- 
tions Size: 22.2 cm H x 60.3 cm W x 43.2 cm L 
(8.75 in H x 17 in W x 23.75 in L) 
Weight 
5100B: 30.4 kg (67 Ib) basic, 32.7 kg (72 Ib) 
with all options 
5101B: 32.7 kg (72 Ib) basic, 34.9 kg (77 Ib) 
with all options 
5102B: 35.8 kg (79 Ib) basic, 38.1 kg (84 Ib) 
with all options 
Included: Manual, power cord, serialized and 
dated Calibration Certificate. Also one mini cas- 
sette tape with 5101B 
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5100B Series 


Ordering Information 


Models January 1989 prices 
5100B Calibrator 2. sen ee eee $11,450 
5101B Calibrator, w/procedure 

SlOFAGEs AAA teatro. pete 14,400 
5102B 5100B in portable case............ 15,250 
5205A* Power Amplifier ...............006 9950 
5220A* Transconductance Amplifier .. 5650 


* ¥5001 or Y5002 cable and Y5000 interface required 
when used with 5100B Series Calibrator 


Options (for 5100B, 5101B, 51028) 


-03 Wideband AC Voltage ...............06 3100 
-05 IEEE-488 Interface ............ eee 650 
-06 EIA RS-232-C Interface ............... 650 
Accessories (Also see page 485) 
5100B-7003K Fiberglass Case, for 

STOOB/S TOMBE ee ee eee 1095 
5100B-7005K Module Extender Kit ....... 550 
196 


M08-205-600 8-3/4" Rack Adapter, 

SIOOB/S101Bivewstacs st ee eee 110 
MO00-280-610* 24" Rack Slides .............. 130 
Y5000 Interface Buffer for 5205A, 


521 5Acand 5220 Ae ee eee 600 
Y5001 Cable for 5205A/5215A 

AMC Y S000) sere ere ee meee 275 
Y5002 Cable for 5220A and Y5000 ....... 240 
Y8021 1m Cable for IEEE-488 bus......... 130 
Y8022 2m Cable for IEEE-488 bus........ 145 
Y8023 4m Cable for IEEE-488 bus........ 155 


Y8004 1.5m Printer Cable for RS-232-C 110 
Y8007 10-pack of mini cassettes 

fOM ST OMB esac, eaceremreseeeeeree: teres 150 
*Requires M08-205-600 


National Stock Numbers 


5100B 6625-01-099-2414 
5101B 6625-01-105-3598 
5102B with -03 and -05 6625-01-233-7104 


Service & Support 


Warranty 

One-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 


Percent and PPM 


Calibrator oe meter 
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ppm. Reverse the order 
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5440B & 5442A 
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NSN 6625-01-226-5448 5440B 


& 442A Direct Voltage Calibrators 


over extended temperature range of 10°C —*™S 
matic internal calibration, no mechanical adjustments _ 
ite external calibration to traceable standards 
ocedure Storage Module for single button test setup (544( 


The 5440B and 5442A are equipped with bright 
vacuum-fluorescent displays for clear visibility at 
any viewing angle. Even inexperienced opera- 
tors find the 5440B and 5442A easy to use 


| because the 40-character, alphanumeric display 
_ provided in addition to the numeric output dis- 


play makes operating instructions and error 


_ messages clear and readable in engineering 
_ units and English language messages instead of 


j 


coded numerics. For semi-automated testing, 
the 5440B allows a complete test sequence of up 
to 60 steps to be stored in the internal Procedure 
Storage memory and recorded for later use in 
the interchangeable, plug-in Procedure Storage 
Modules. A test sequence is recalled and exe- 
Cuted one step at a time with each touch of the 


_ NEXT STEP key. 


The differences between the 5440B and the 
5442A are in the operating features and specifi- 


Cations. The 5440B comés equipped with the 


Procedure Storage Module capability and boost 
_ Capability for driving the 5205A Precision Power 
_ Amplifier and 5220A Transconductance Ampli- 
_fierin system applications. The rear output termi- 
nals found on the 5440B as a standard feature 
are available for the 5442A as an option. Both 
instruments have outstanding accuracy specifi- 
Cations and the capability for operating at full 


| 
| 
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ly program through the IEEE- r 
nter output for calibration constants and instrument test results. 


ter 


rated accuracy over a temperature range of 
+5°C from the calibration temperature, making 
them well-suited for operation in a production 
environment as well as in a standards lab. Both 
instruments are completely programmable via 
the IEEE-488 interface which is included at no 
extra cost. 

The outstanding accuracy specifications for 
the 5440B and 5442A are easily maintained in 
any lab by performing the simple, automatic 
calibration procedures which store the calibra- 
tion constants in non-volatile solid-state mem- 
ory. No hardware adjustments are required. The 
Fluke 732A Reference Standard combined with 
the Fluke Direct Volt Maintenance Program and 
the Fluke 752A Reference Divider, provide the 
highest accuracy reference standards available 
for this periodic calibration. 


Specifications 


Specifications apply to both the 5440B and5442A 
unless otherwise noted. 

Output Voltage: 0 to 1100V 

Output Current: 0 to 60 mA up to 22V, except 
divided outputs; 0 to 25 mA up to 1100V 


RS-232 


5440B: 


Output Uncertainty Compared to Calibration 
Standards, +5°C 


Uncertainty Specification: 
+(PPM of Output + Microvolts) 
Range 


30 Days 90 Days 


OV to 11V 1.5+5uV 2.0+5 nV 
11V to 22V 1.54+8uV 2.0+8uV 
22V to 275V 2.5 + 100 nV 3.5 + 100 nV 


275V to 1100V 
Divided Output 


OV to 220 mV 
0.22V to 2.2V 


OV to 11V 


2.5+400nV | 3.5+400nV 


5+0.5 nV 
4.5+1.0uV 


3.5+5uV 


4+0.5uV 
3+1uV 


180 Days 
2.5+5uV 


11V to 22V 2.5+8uV 3.5+8uV 
22V to 275V 45+100nV | 6.0+100nV 
275V to 1100V | 4.5+400uV | 6.0+400nV 


Divided Output 


OV to 220 mV 6.5+0.5 nV 10+0.5uV 
0.22V to 2.2V 6+ 1.0 nV 8+ 1.0 UV 


5442A: 


Output Uncertainty Compared to Calibration 
Standards, +5°C 


Uncertainty Specification: 
+(PPM of Output + Microvolts) 


30 Days 90 Days 


Range 


OV to 11V 2.5+5nV 3.0+ 5uV 
11V to 22V 2.54+8uV 3.0+ 8 UV 

22V to 275V 3.0+100nV | 3.5+100pnV 
275V to1100V |. 25+400uV | 3.5+400pnV 


Divided Output 


OV to 220 mV 6+0.5 nV 7+0.5 pV 
0.22V to 2.2V 4+1uV 6+1.0nV 


OV to 11V 45+5uV 6.54+5uV 
11V to 22V 45+8uV 6.5+8uV 
22V to 275V 5.0+100uV | 7.0+100nV 
275Vto1100V | 4.5+400nV | 6.0+400pV 


Divided Output 


OV to 220 mV 9+0.5 nV 12+0.5uV 
0.22V to 2.2V 8+ 1.0 nV 1141.0 nV 


Uncertainty of Calibration Standards Com- 
pared to National Standards 


Uncertainty of Standards 


OV to 11V 

11V to 22V 
22V to 275V 
275V to 1100V 


OV to 220 mV 4.0 ppm 

0.22V to 2.2V 2.0 ppm 
The output uncertainty compared to national 
standards for the 5440B and 5442A are defined 
as the algebraic sun for each range of the output 


uncertainty compared to calibration standards 
and the uncertainty of the calibration standards 
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compared to national standards. The specifica- 
tions for uncertainty of calibration standards 
listed above are those for the Fluke 732A and 
Fluke 752A. If other standards are used, the 
uncertainty of those standards must be substi- 
tuted. 


Output Stability 

Specifications apply for initial stabilization of two 
hours, constant ambient temperature of +1°C, 
constant line voltage, constant load, and meas- 
urement bandwidth of 0.1 Hz to 1 Hz. 


+(PPM of Output + Microvolts) 
[10 Minutes|24 Hours |30 Days* 
[o.2+2 uV 0.5+3 nV 
0.2+3 nV 0.5+4.5 nV 


22V-275V 10.3440 nV |0.3+50 nV | 1.0460 nV 
275V-1100V |0.3+200 pV] 0.3+200 LV] 1.0+300 pV 


Divided Output 
0 mV-220 mVj 0.5+0.2 wV | 0.5+0.2 nV 
0.5+0.2 nV |0.5+0.5 nV 


* For best results, use internal calibration for periods 
exceeding one day. 


Range 


OV-11V 
11V-22V 


Temperature Coefficient of Output 

These specifications apply for ambient tempera- 
tures outside the +5°C range of the uncertainty 
specifications listed earlier. 


+(PPM of Output) Per °C 
0-10°C 10-30°C 


OV to 11V 

11V to 22V 

22V to 275V 
275V to 1100V 


Divided Output 


OV to 220 mV 
0.22V to 2.2V 
Range 
OV to 11V 
11V to 22V 
22V to 275V 
275V to 1100V 


Divided Output 

OV to 220 mV 0.5 ppm 0.5 ppm 
0.22V to 2.2V 0.5 ppm 0.5 ppm 
Linearity 
These specifications apply for the ambient tem- 


perature range of 15°C to 30°C within +5°C of the 
external calibration temperature. 


+(PPM of Output + Microvolts) 


0 mV to 220 mV 0.5 ppm + 0.2 nV 
0.22V to 2.2V 0.7 ppm + 0.3 nV 
-|0V to 11V 0.5 ppm + 1.5 nV 
11V to 22V 0.5 ppm 

22V to 275V 0.5 ppm + 40 nV 
275V to 1100V 1.0 ppm 


0.5 ppm 0.5 ppm 
0.5 ppm 0.5 ppm 


30-40°C 40-50°C 


Resolution 


C Maximum Load or 
OV to 11V 
11V to 22V 
22V to 275V 
275V to 1100V 


Divided Output 

OV to 220 mV 0.01 nV 4952 
0.22V to 2.2V 0.1 pV 450 
Output Noise 


Bandwidth 
0.1 Hz to 10 Hz [10 Hz to 10 KHz, 


0 mV to 220 mV 
0.22V to 2.2V 
OV to 11V 

11V to 22V 

22V to 275V 
275V to 1100V 


Output Settling Time 

Time to settle within a given uncertainty band of 
final value, for a change in programmed output 
within a given range. 


+Parts Per Million of Change* 
5 10 
seconds | seconds 


0 mV to 220 mV, 
0.22V to 2.2V, 
OV to 11V, and 
11V to 22V 


22V to 275V 
275V to 1100V 
* Add 0.5 seconds for any change in range up to 22V, 


1.0 second fora change from 22V up, and 0.5 seconds 
for a change from STBY to OPER. 


0.5 ppm 


Line Regulation: Changes less than +0.1 ppm 
of range for +10% change from nominal line 
voltage 

Load Regulation: Less than +0.1 ppm change 
of output for change from no-load to full-load or 
from full-load to no-load for output load imped- 
ances greater than 80 ohms 

Common Mode Rejection: Greater than 140 
dB for frequencies from dc to 400 Hz 
Temperature: 0°C to 50°C, operating, except 
accuracy is degraded above 40°C due to loss of 
oven regulation; -40°C to +75°C non-operating 
Relative Humidity: <90% to 30°C except accu- 
racy is degraded above 80%, <70% to 40°C, 
<40% to 50°C 


Vibration 


Frequency 


Double 
Amplitude 


5 Hz to 15 Hz 
15 Hz to 25 Hz 
25 Hz to 55 Hz 


0.7G at 15 Hz 
1.3G at 25 Hz 
3G at 55 Hz 


0.06 inches 
0.04 inches 
0.02 inches 


Shock: Eighteen 20G '/2-sinewave shocks 
Compliance With External Standards: ANS! 
C39.5 Dec 1980 and IEC 348 Second Editior 
1978 
EMI/RFI Review Standards: FCC Rules Par 
15, Subpart J; European Standard VDE 0871: 
MIL STD 461B 
EMI/RFI Conducted Emissions: FCC Rules 
Part 15 Class J; European Standard VDE 0871 
CISPR.11 
Radiated EMI/RFI Emissions: Meets or ex: 
ceeds all FCC and VDE requirements 
Power: 100V, 110V, 115V, 120V ac +10% o 
200V, 220V, 230V, 240V ac +10%, 50 to 60 Hz 
84W Standby, 145W nominal 
Size: 61 cm L x 43 cm W x 24 cm H (24 in x 
17 in x 9.4 in) 
Weight: 30.2 kg (66.4 Ib) 
Mounting: Standard 19" EIA relay rack, tappec 
for attachment of slides; resilient feet providec 
for bench use 
Included: Operator’s and Service Manual, seri: 
alized and dated Calibration Certificate 
5440B: Procedure Storage Module, IEEE-488 
Interface, RS-232-C Printer Interface, Boos' 
Interface, Rear Output 
5442A: IEEE-488 Interface, RS-232-C Printer 
Interface 


Ordering Information 


Models January 1989 prices 


5440B Direct Voltage Calibrator.......... $13,650 
NSN 6625-01-226-5448 

5442A Direct Voltage Calibrator.......... 
NSN 6625-01-224-9270 


11,550 


Accessories (Also see page 485) 
5440A-7001 Spare Procedure 


Storage: Module))::...2::.:eeae eee eee 230 
5440A-7002 Low Thermal Copper 

EME.Plug-In'\ Cables .<..-s2eeseeees 350 
732A DC Reference Standard ............ 3800 
732A-000 w/Special Calibration, 

shipped hot:c:s...:..2004.¢:-0-q sees 4040 
732A-100 w/Special Calibration and 

Drift Certification, shipped hot ......... 4245 
752A Reference Divider ................0006 5190 
M08-205-600 8°/s" Rack Mount kit ..... 110 
M00-280-610 24" Rack Slide Kit 

(Requires M08-205-600) .............0 130 
5442A-01 Rear Output Option ............ 345 


Service & Support 


Warranty 
One-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 
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A Proven Performer 


The Model 5200A Alternating Voltage Calibra- 
tor is a precision high-performance alternating 
voltage source with proven reliability and excep- 
tional stability and accuracy over a broad fre- 
quency range. It is specified over a wide 0°C to 
50°C operating range for use in both laboratory 
and manufacturing environments. Amplitude is 
controlled in six ranges from 1 mV to 100V. 
Resolution to 1,199,999 counts yields 20% 
| OVverrange capability with 1 nanovolt steps on 
| the 1 mV range, up to 0.1 mV steps on the 100V 
'fange. Outputs from 100 pV rms to 120V rms 
are provided, with up to 50 mA load current 
Capability. 

An additional 1000V range is included for front 
| Panel or remote interface control of a 5205A or 
_5215A Precision Power Amplifier. 
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Amplitude error measurement for voltmeter 
calibration is provided in two ranges, +3% and 
+0.3%. Error measurements can be resolved to 
10 ppm. 

Five frequency ranges are provided from 100 
Hz to 1 MHz, with 119,999 count resolution for 
20% overrange capability with 0.01 Hz steps on 
the 100 Hz range, up to 100 Hz steps on the 1 
MHz range. 

The oscillator of the 5200A may be phase 
locked to an external source to produce synchro- 
nous signals of precision amplitude and stability. 
Signal phase is locked within +1° of phase angle, 
+0.05°/kHz, over a +2% band around the center 
frequency. This capability is essential for 60 Hz 
calibration. 

A 3V pulse signal is provided for monitoring 
frequency with an external counter. 

A quadrature output signal is provided which 
leads the fundamental signal phase by 90°. 
Amplitude varies from 1V to 10V rms, propor- 


tional to the fundamental signal output level on 
any range. This signal is useful for wattmeter 
calibration, and for research and development 
tasks that use the 5200A as a precision source. 

External sensing may be selected, bringing 
rated accuracy to the load point bypassing losses 
in output leads. 

Outputs are protected from overload by current 
limiting. Overload response time is typically 2 
microseconds. When an overload is removed 
output recovers automatically to its previous 
level. 

The 5200A is a fully guarded calibrator. This 
allows floating operation, and eliminates system 
ground loop problems. This is especially useful 
for calibrating non-guarded equipment. 


Remote Programming (Opt -01 or -05) 


The 5200A is remotely programmable in all 
functions except Power, Remote/Local, and 
Vernier Voltage Error. For any programmed 
amplitude, the output settles to its specified 
uncertainty within 0.5 seconds for frequencies 
above 100 Hz, and within 4 seconds for frequen- 
cies below 100 Hz. Program status flags are 
provided to indicate settling time and current 
limit conditions to the controller. 

Either the 5200A-01 Parallel Remote Control 
Interface or the 5200A-05 GPIB/IEEE-488* Sys- 
tem Interface may be installed in the 5200A, for 
complete remote control of both the 5200A 
Calibrator and a 5205A or 5215A Power Ampli- 
fier. 

The 5200A-01 Parallel Remote Control Inter- 
face provides excellent isolation between exter- 
nal system logic and internal calibrator circuitry. 
This isolation is typically 10°Q in parallel with 30 
pf capacitance. This effectively attenuates ex- 
ternal logic and ground noise better than 100:1 
at 10 MHz. 

Command data is segmented into 4-bit groups 
that can be programmed separately or simulta- 
neously. Command data is stored both inside 
and outside the guard. 

5200A-01 programming levels are compatible 
with TTL logic, and with contact closure: 

Standard levels: 

Logic 1 or true = 0 to +0.4 dV 

Logic 0 or false = +2.8V to +5.0 dV 

(For inverted logic levels, also order option 
5200A-03.) 

The 5200A-01 includes both standard and 
blank address matrix cards, and a mating con- 
nector. 

The 5200A-05 IEEE-488 System Interface in- 
corporates subsets SH1, AH1, T6, TEO, L4, 
LEO, SR1, RLO, PPO, DC2, and DTO of IEEE 
Standard 488-1980. The 5200A-05 may be 
addressed for a 2-byte status response or serial 
polled for a 1-byte response. Status information 
includes Remote/Local, Standby/Operate, limits, 
settling time, and out-of-range instruction. 


* The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 


Sn 
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Automated Characterized 
Operation 


The established excellent stability and per- 
formance history of the 5200A Alternating Volt- 
age Calibrator offers an opportunity for further 
reducing calibration uncertainty while greatly 
simplifying use. 

Characterization is a process of measuring a 
particular calibrator’s uncertainties at selected 
points using traceable transfer standards and 
recording those uncertainties in a table. When 
the selected points are used, the portion of these 
uncertainties not due to the transfer standards or 
to the characterization process can then be 
added to (or subtracted from) the calibrator set- 
ting. In practice, this significantly reduces cali- 
brator uncertainty. 

Mathematical interpolation methods are used 
for points other than those selected for charac- 
terization. While this yields a significant improve- 
ment in uncertainty specifications, it can be 
complex and time consuming when done manu- 
ally. 

Option 5200A-800 is a software package that 
uses a Fluke 1722A or 1752A Instrument Con- 
troller to operate a 5200A Alternating Voltage 
Calibrator anda 5205A or 5215A Precision Power 
Amplifier. This software makes use of a stored 
characterization table and automatically interpo- 
lates for voltages and frequencies selected be- 
tween characterization points. 

The 5200A-800 controls all calibrator functions 
in a simplified manner with the touch-sensitive 
display of the 1722A or 1752A. 


Calibration 


The 5200A is originally calibrated at the factory 
by instrumentation traceable to the U.S. National 
Bureau of Standards. Periodic traceable recali- 
bration service is available through Fluke Tech- 
nical Service Centers and Sales Representa- 
tives worldwide. 

Fluke also offers 5200A characterization serv- 
ice as well as 540B characterization for custom- 
ers doing their own 5200A characterization. The 
table of correction factors is supplied in written 
form, and on a disk compatible with the 5200A- 
800. 


Specifications 


Technical Specifications 


Amplitude Uncertainty 


Specified for 180 days. Characterized uncer- 
tainty requires optional 5200A-900 characteriza- 
tion. Both specifications are valid when operat- 

ing in an ambient temperature between 18°C 
and 28°C after a 1-hour warmup. 
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Basic Instrument Absolute Uncertainty ' Characterized Uncertainty ” 


, V F “ +(ppm setting + .V) 
Voltage Ranges +(ppm setting + LV) requency 7|Relative | Absolute _| 


10-30 1000+10 
30-20K 200+10 
20K-100K 500+20 
100K-1M 3300+30 


10-30 1000+10 130+10 150+10 


30-20K 200+10 125+10 145+10 

20K-100K 500+20 180+20 250+20 

100K-1M 3300+30 50K-100K 200+20 470+20 
fF Fpprsetting+ ppmrense) |__| {ppm setingsppm range) 


10-30 1000+50 130+20 150+20 


30-20K 200+20 100-20K 125+15 145+15 
20K-100K 500+50 20K-50K 180+20 250+20 
100K-1M 3300+30 50K-100K 300+30 470+30 


10-30 
30-20k 
20k-50k 
50k-100k 


1200+50 
400+40 
800+50 
1000+100 


50-100 

100-10k 
10k-20k 
20k-50k 


190+20 
180+20 
200+20 
310+30 


210+20 
180+20 
200+20 
310+30 


1000V 4 


Notes: 

1. Valid for 180 days, between 18°C and 28°C, after 1-hour warm-up 

2. 180 days. Requires 5200A-900 

3. On 1 mV range, specification applies for measuring instruments with less than 2 MHz bandwidth. 
4. Output is through a 5205A or 5215A Power Amplifier 


Characterized-Point Absolute Uncertainty, +ppm* 
Frequency, Hz 


| 50 | 100 | 200 | tk | 2k | 10k | 20k | 50k | 100k | 


120 


Voltage 


* 180 days. Requires 5200A-900. Traceable to U.S. 
NBS Standards. Includes transfer standards, dc ref- 
erence source, and allowances for techniques 

** Output is through a 5205A or 5215A Power Amplifier. 


Stability 


Voltage} Frequency 
Ranges Hz 


10 - 30 


Stability ' 
(ppm setting + ppm range) ? 


300 + 60 


Voltage Resolution 


0.100000 mV to 1.199999 mV pat 30 - 20k 100 + 30 
1.00000 mV to 11.99999 mV 20k - 100k 130 + 40 
10 - 30 300 + 60 
0.100000V to 1.199999V 30 - 1k 70 + 40 
1.00000V to 11.99999V 400 mv | 1k - 20k 100 + 30 
10.0000V to 119.9999V 20k - 50k 120 + 50 
100.000V to 1199.999V 50k - 100k 100 + 130 
*Output is through a 5205A or 5215A Power Amplifier 10-30 200 + 20 
at 30 - 20k 4545 
400V 20k - 50k 65+5 
_| 50k - 100k 220 + 20 
10- 100 0+ 50 
1000V*} 100 - 20k 70+5 
20k - 100k 70+5 
Notes: 


1. Constant line, load, and temperature. 

2. Total peak to peak random change in rms value. 

3. For frequencies below 50 Hz, floor is 40 ppm of range. 
4. Output is through a 5205A or 5215A Power Amplifier. 
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_ Temperature Coefficient: For 0°C to 18°C and 
_ 28°C to 50°C, add +(0.025 x uncertainty) per °C 
_ below 18°C or above 28°C; for the 1000V range 
add +(0.03 x uncertainty) per °C 

_ Maximum Load: 1 mV, 10 mV, 100 mV ranges: 
minimum 6000Q load impedance; 1V,* 10V, 
100V ranges: maximum load current 50 mA; 
- 1000V range: maximum load current 200 mA 
*Minimum load impedance 50Q above 0.1 MHz 
Voltage Error Control: Switch selectable OFF, 
on two ranges: 0 to +0.3% with 10 ppm resolu- 
_ tion; 0 to +3% with 100 ppm resolution 


| Settling Time 


[Frequency Hz Settling Time,* Seconds 
| 4to 15 
4 
2 


alps 


_ * To within 100 ppm of change 
| “Typically less than 0.5 second, except frequency 
range changes 


_ External Sense: Switch selectable, internal or 
external, available on 1V, 10V, and 100V ranges.” 
Output rises to less than 2.0V rms above se- 
lected level when sense lines are disconnected 
in external sense mode 

| * Output impedance on 1 mV, 10 mV, and 100 mV 
ranges is less than 1.5Q in series with 15 1H 


Frequency Performance* 


| 10.00 Hz to 

| 1000 KHz to 

| 40 kHz 1 

10.00 kHz to 

| | 100 KHz) 549.99 kHz 
: 1000 MHz to 

: 1.999 MHz 


_* 180 days, 18°C to 28°C, after 1-hour warm-up 
100 ppm of range 


Uncertainty 
+(% of input 


Frequency | Resolution 
Settings 


Total Harmonic Distortion and Line- 


Related Noise* 
| Frequency Hz +(% of setting + .V rms) 


|| 10k - 100k** 0.04% + 10 
| 100k - 500k 0.3% + 30 
500k - 1M 1.0% + 30 


* Bandwidth 10 Hz to 10 MHz, and less than 15 mA 

: Output current except 1000V range. See 5205A or 
5215A specifications 

—™1V range is +0.08% from 10 Hz to 15 Hz 


1989 Fluke and Philips Catalog 


i 


Calibration Instruments 


Maximum Capacitive Load: 1000 pF on 1 mV- 
100V ranges, 1500 pF on 1000V range 
Maximum Inductive Load Current: (Except 
1000V range) 


Max. Inductive Current 
(% of Total Load Current) 


50 100 200 
Frequency (Hz) 


Phase Lock Input: 1V to 10V rms, useable 
down to 100 mV rms 

Phase Lock Accuracy: +3° below 30 Hz, and 
+(1° + 0.05° per kHz) over a +2% band around 
center frequency 


Quadrature Output: 


Amplitude: 1V to 10V rms, +10%, proportional 

to selected output voltage 

Phase: 10 Hz-40 Hz, 90° +3°; 40 Hz to 1.2 

MHz, 90° +(1° + 0.03° per kHz) 

Minimum Load: 3 kQ impedance 
Current Limit: Typical transition time, 2 us. 
Recovery within specified settling time 
Volt-Hertz Product: Output voltage x frequency 
$10’. Full 120V rms output is maintained up to 
83.33 kHz. Maximum output voltage at 1.2 MHz 
is 8.33V rms 
Load Regulation: 50 ppm of range, no load to 
full load, up to 10 kHz 


100V Range pnts tay 


1V & 10V Ranges 


c 
= 
s 
> 
2 
=] 
os 
— 
ad 


== - 
10k 100k 
Frequency (Hz) 


General Specifications 


Maximum Isolation Voltages: (dc or peak ac) 
500V, GUARD to chassis; 100V, LO to GUARD 
Temperature: 0°C to +50°C operating, -40°C to 
+75°C storage 

Input Power: Switch selectable, 100V, 115V, 
200V, 230V ac, 100W 

Size: 17.8 cm H x 43.2 cm W x 53.3 cm D (7 in 
xX 17 in x 22.5 in) 

Weight: 24.1 kg (53 Ib) 

Includes: Instruction manual, mating connec- 
tors, power cord, serialized and dated calibration 
certificate 


5200A 


Ordering Information 


Models January 1989 prices 
5200A Precision Alternating 

Voltage Calibrator ..........:.....0cc0000 $10,950 
5205A AC/DC Precision Power 

AIMpItiets sae eine, eee tes tee ces 10,450 
5215A Precision Power Amplifier ....... 9750 
5200A/5215A Precision Alternating 

Voltage Calibration System ............. 20,700 
1722A Instrument Controller............... 6990 
Options (for 5200A) 
-01* Parallel Remote Control Interface 1360 
-03 Logic Level Inversion 

(fOrgoZOO0A-O1) orice. ee ee cent as se 225 
-05** IEEE-488 System Bus Interface 2100 
-800*** Automated Characterized 

Operation Software .............ccceee 550 
-900 Characterization of New-Purchase 

OZ00Arandi52 1A tee eee ee 895 
-902 Characterization of New-Purchase 

SZOOACE Sees vers. cee ete 730 


* Cannot be used with 5200A-05 

** Cannot be used with 5200A-01 

“* Requires 1722A, 1752A or 1720A, and 5200A-900 or 
5200A-902 


Accessories (Also see page 485) 
M07-205-600 Rack Mount Kit 


fOmS2ZOOA ceswssehee knees! eee nena 110 
M10-205-600 Rack Mount Kit 

FORM 2 SAv aercnctte ee. ancients cet ee 110 
MO00-280-610 24" Rack Slides 

fontack. adante tyre stcecccraduce stares 130 
Y1790 Rack Mount Kit w/24" Slides 

LON COA ere ee eh ecco Bee eee cn: 195 
5200A-7015K Extender Board Kit...... 315 


Service & Support 
Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 
Extended Warranty 


$C1-5200A Repair (w/calibration) ......... 479 
SC1-5200A Repair (cal w/in or out data) 554 
$C1-5200A Repair (cal w/in & out data) 629 
SC2-5200A Calitec. i en 348 
SC2-5200A Cal (w/in or out data) .......... 498 
SC2-5200A Cal (w/in & out data) ........... 648 
$C1-5215A Repair (w/calibration) ......... 772 
$C1-5215A Repair (cal w/in or outdata 847 
$C1-5215A Repair (cal w/in & out data) 922 
SC2-5215A. Cale sis ies. ROSS. whet nccotness 462 
SC2-5215A Cal (w/in or out data) .......... 612 
SC2-5215A Cal (w/in & out data) ........... 762 


\ _—_————— A$ 
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Calibration Instruments 


5450A 


Specifications 


The analog specifications apply when the 
5450A is calibrated using a 10 kQ standard 
resistor, the absolute value of which is known 
within +2 ppm or better and using the ratio 
calibration method for calibrating resistor values 
from 10Q through 100 MQ. The 1.0Q and 1.92 
value must be calibrated by comparison to a 19 
standard whose absolute value is known within 
+5 ppm. 


General Specifications 


Temperature: 0°C to 50°C, operating 
Relative Humidity: <70% for rated accuracy 
Power: 100, 120, 220, or 240 aV +10%, 50 to 60 
Hz +5%, <50W 

Size: 8.9 cm H x 43.2 cm W x 55.4 cm L (3.5 in 
x 17 in x 21.8 in) 

Weight: 9.3 kg (20.4 Ib) 

Included: Instruction manual, line cord, serial- 
ized and dated calibration certificate 


Ordering Information 


Model 


NSN 6625-01-249-6325 5450A 


January 1989 prices 


5450A Resistance Calibrator ............... $4750 

Accessories (Also see page 485) 
Y8021 1m Cable for IEEE-488 bus ...... 130 
Y 2 le for | -488 bus...... 145 
The 5450A Resistance Calibrator is designed __in parts per million. All functions that can be Wan ae Soak a fae te 155 
to verify the resistance-measuring accuracy of controlled from the front panel may be controlled MO00-260-610* 18" Rack Slides ............ 130 
precision multimeters, either manually or as part remotely via an IEEE-488 bus. No options are MO00-270-610* 20" Rack Slides ............ 130 
of an automated calibration process. It comple- required to make the 5450A compatible with the MO00-280-610* 24" Rack Slides .......... 130 
ments the 5440A and 5442A Direct Voltage bus; interface circuits are built in. Y8599 3” Rack Adapter covceceesceccccceeeeeee 70 
Calibrators. Y8598 3" Rack Adapter with 22"Slides 130 


The 5450A provides cardinal point resistance 
values in decade steps from 1Q through 100 MQ 
and decade steps from 1.9Q through 19 MQ. 

Each resistor differs from its nominal value by 
no more than 0.1%. But the precise value of each 
is known with a much higher degree of certainty. 
The known value of each is stored internally and 
used for calibration purposes. Each value dis- 
played has 1 ppm resolution. 

Four-wire connections eliminate the effects of 
lead resistance or, for 2-wire operation, you may 
measure and store the lead resistance value and 
automatically subtract it from the value of each 
resistor. Connections to the instrument being 
calibrated may be made to the front panel termi- 
nals or to special rear panel binding posts that 
contribute very low thermal offset voltage errors. 

Calibrating the 5450A consists of storing the 
right values of each resistor. Recalibration can 

~ be accomplished without removing the instru- 
ment covers, and may even be done remotely 
over the IEEE-488 bus. A rear panel! switch 
insures integrity of calibration. 

The 5450A displays the precise value of each 
selected resistor and can show the error of the 
instrument being calibrated either in percent or 


Analog Specifications 


“Requires Y8599 


Uncertainty, For Rated Current, 4-Wire Connections 


Nominal 
Resistance 


23°C+1°C, <70% RH 
| 24Hours | 90 Days 


Absolute Uncertainty (tppm unless indicated) 


23°C +5°C, <70% RH 


* Relative to National Standards such as U.S. Bureau of Standards 


Normal Current Ranges 
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Calibration Instruments 


5205A 


$2 eos & PREECE S eee POWER? 
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| RECEPTACLE WHEN NOT IN BSE, / 


(NSN 6625-01-068-6762) 5205A 


wer Amplifier 


The 5205A Precision Power Amplifier is a dc 
coupled programmable inverting amplifer with a 


_ fixed gain of 100. Designed as a precision cali- 
_ bration amplifer, the 5205A is also useful as a 
general-purpose amplifier for a wide range of 


waveforms from dc to 100 kHz. Alternating volt- 
age output level is specified to 1100V at up to 


200 mA, with a typical upper limit of 1200V 


before automatically tripping into standby mode. 
Direct voltage output level is specified to +1500V 
at up to 100 mA, with a typical upper trip limit of 
1600V. 


The 5205A includes automatic-overload 


| Sensing and recovery. Upon sensing an exces- 


Sive slew rate or frequency of the input signal, or 


_ amomentary output overload, output is returned 


to Zero within 2 microseconds and held there for 
6 milliseconds or until the fault is corrected. 


When a steady overload, shorted output, or 
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excessive input drive level is detected, the 5205A 
trips and locks into standby mode and displays a 
fault indicator. 

A calibrator interface is standard, including an 
independent input signal line. When used with a 
5100 Series B, 5200A, 5440B, or 5442A Calibra- 
tor, the 5205A is controlled by the calibrator as an 
extension of its capabilities. 

Aremote control interface is also standard, and 
independent of the calibrator interface. This al- 
lows remote switching between the calibrator and 
an alternate signal input source through a front 
panel BNC connector. 

Amplifier features of the 5205A include a gain 
uncertainty of as little as 0.04%, and a slew rate 
as high as 800 volts per microsecond. 

The 5205A includes a 1-meter output cable 
with a protective shrouded connector. When used 
with a 5200A AC Calibrator, remote sensing is 


brought to this connection point for maximum 
accuracy. An insulated receptacle is provided 
on the front panel for safe storage of the output 
connector when not in use. Option 5205-07, for 
system applications, moves this cable and the 
BNC amplifier input connector to the rear panel. 

All calibration adjustments and lamp replace- 
ments can be performed without exposure to 
high voltage. The output amplifier and all of the 
printed circuit modules are easily removed for 
repair or exchange. 


Calibration and Characterization 

The 5205A is calibrated at the Fluke manufac- 
turing facility by instrumentation traceable to the 
U.S. National Bureau of Standards. When or- 
dered with a 5200A AC Calibrator, 5200A-900 
characterization may be ordered including si- 
multaneous characterization of the 5205A at 
points compatible with 5200A-800 software. See 
the 5200A Alternating Voltage Calibrator for 
more information. 


Specifications 


Calibrator Mode 


Amplitude Uncertainty With 
5100 Series B Calibrator 


Absolute Uncertainty* 
Frequency Hz +(ppm setting + mV) 


dc 700 + 30 
50 - 10k 800 + 100 
10k - 50k 1200 + 150 


* Includes transfer standards, dc reference source, and 
allowances for techniques. 180 days, 20°C to 30°C, 
after 1-hour warm-up 


Amplitude Uncertainty With 5200A 
Calibrator 


Basic Instrument 
Absolute Uncertainty* 
Pile a ac 


Characterized 
Uncertainty** 


+ zt i 
Freq +(ppm Freq +(ppm setting 
setting + + ppm range) 
Hz Hz 
ppm range) 


10-30 1200+50 | 50-100 | 190+20 
30-20k 400+20 |100-10k | 180+20 
20k-50k 800+50 | 10k-20k | 200+20 


50k-100k | 1000+100 | 20k-50k | 310+30 


* Includes transfer standards, dc reference source, 
and allowances for techniques. 90 days, 18°C to 
28°C, after 1-hour warm-up 

** 180 days, 18C to 28°C, after 1-hour warm-up. Re- 


quires 5200A-900 
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Calibration Instruments 


5205A 


Characterized-Point Absolute 
Uncertainty With 5200A:* tppm 


*Includes transfer standards, dc reference source, and 
allowances for techniques. 180 days, 18°C to 28°C, 
after 1-hour warm-up. Requires 5200A-900 


Amplitude Uncertainty With 5700A,5440B, 
or 5442A 

Calibrator: Use amplifier-mode gain uncertainty 
specifications 

Output Voltage Range: 100V to 1099.999V, 
+dV or rms aV 

Output Voltage Resolution: 1 mV with 5200A, 
5440B, or 5442A; 10 mV with 5100 Series B 
Temperature Coefficient: For 0°C to 18°C and 
28°C to 50°C, add +(0.025 x uncertainty) per °C 
below 18°C or above 28°C 


Stability With 5100 Series B, 5440B, or 5442A 
Calibrator: Use amplifier-mode gain stability 
specifications 


Stability With 5200A Calibrator 


Frequency 
Hz 


+(ppm setting * ppm range) 

0+50 100 +0 200 +0 
100-20k 70+5 100 +0 200 +0 
20k- 100k 70+5 200 +0 400 +0 


*Constant line, load, and temperature, total peak to 
peak random change in rms value 


10-100 


Amplifier Mode 


Maximum Output Voltage: 1100V rms av, 
+1500V dV 

Typical Overload Trip Voltage: 1200V rms aV, 
+1600V dV 

Maximum Input Voltage: 50V, dV or rms aV 
(without damage) 

Frequency Range: 0 to 100 kHz 

Typical Upper Trip Frequency: 120 kHz 
Gain: X100, inverting 


Gain Uncertainty 


20 kHz to 
100 kHz 


Maximum 
Load 


5002, 100 pF 


+0.05% 


50002, 100 pF +0.05%* +0.15% 
1 MQ, 200 pF +0.05% +0.2% 
1 MQ, 500 pF +0.06% +0.4% 
1 MQ, 1000 pF +0.08% 
1 MQ, 1500 pF +0.1% 


*£0.04%, dc to 10 kHz 


- Temperature Coefficient: For 0°C to 18°C and 
28°C to 50°C, add per °C below 18°C or above 
28°C: dc to 20 KHz: +(0.03 x uncertainty); 20 kHz 
to 100 kHz: +(0.06 x uncertainty) 


Gain Stability 
Max 
Capacitive 
Load 


1500 pF 
100 pF 
1500 pF 


Frequency 
Range 


dc to 20 kHz 
20 to 100 kHz 
20 to 100 kHz 


Maximum Slew Rates:* 


Maximum Max Input 
Load Slew Rates 
200 mA Resistive 
100 pF Capacitive 
200 pF Capacitive 
500 pF Capacitive 
1000 pF Capacitive 200V/us 
1500 pF Capacitive 100V/us 


* Greater than 1000V output swing. Higher rates may 
trigger protection circuitry. 


Max Output 
Slew Rates 


800V/us 
800V/us 
500V/us 
300V/us 


Maximum Output Overshoot: Less than 4% of 
amplitude, with less than maximum input slew 
rate, and with greater than 1000V output swing 
Maximum Isolation Voltage: Output common 
may be floated up to +10V dc or rms ac from 
chassis to reduce common mode errors 

Input Impedance: 10 kQ in parallel with less 
than 120 pF 

Input Connector: BNC, located on front panel. 
(Located on rear panel with Option -07) 
Maximum Input Voltage: 50V dV or rms aV 
Maximum Input Bias Current: 100 nA 


General Specifications 


Maximum Load Current: Bipolar symmetrical 
waveforms 


Square Wave 
50% Duty Cycle Pulse (+mA peak) 


Capacitive Loads 


DC 10 Hz 100 Hz 


70 kHz 100 kHz 


Unipolar Rectangular Waveform:* +200 mA 
peak with pulse width less than 5 msec; period 
greater than 10 msec. 

Linearly derating to: +100 mA peak with pulse 
width greater than 50 msec; period less than 
100 msec 

* Referenced to zero volts. Under all circumstances, 
output current capability is at least+100 mA peak 


Maximum Capacitive Load: 1500 pF, not to 
exceed rated load current. (Example: maximum 
capacitive load at 1000V, 100 kHz is 270 pF 
DC Offset Voltage: +10 mV at the output* 

*90 days, 18°C to 28°C, after 1-hour warm-up 


Total Harmonic Distortion:* Resistive loads 
greater than 1500Q or capacitive loads less than 
1000 pF 


10 Hz to 20 kHz 
20 kHz to 50 kHz 
50 kHz to 100 kHz 


Resistive loads less than 1500Q or capacitive 
loads greater than 1000 pF 


10 Hz to 10 kHz 
10 kHz to 20 kHz 


0.05% of setting 


0.07% of setting 
0.1% of setting 


0.05% of setting 

0.1% of setting 
0.17% of setting 
0.25% of setting 


20 kHz to 50 kHz 
50 kHz to 100 kHz 


*Bandwidth 10 Hz to 1 MHz 


Overload Protection: Limit protection against 
input noise spikes, momentary output over loads, 
excessive input slew rate, and excessive input 
frequency. Trip protection against input over- 
drive, steady overloads, and short circuit. 
Random Noise: Less than 100 mV rms, 1 MHz 
bandwidth 

Line-Related Noise: Less than 50 mV rms 
Line Regulation: +10 ppm of setting for 10% 
change in line voltage 

Input Power: 100V, 115V, 200V, 230V ac, +10%, 
internal jumper selected, 50 Hz to 60 Hz, 1800 VA 
at full load. Receptacle on rear panel for calibra- 
tor power 

Size: 26.7 cm H x 43.2 cm W x 62.7 cm D (10.5 
in H x 17 in W x 24.7 in D) 

Weight: 54.5 kg (120 Ib) 

Included: Instruction Manual, interface cable to 
5200A, serialized and dated calibration certifi- 
cate 


Ordering Information 


Models January 1989 prices 
5205A Precision Power Amplifier ........ $10,450 


5205A-07 With Rear Input/Output ....... 10,470 
Accessories (Also see page 485) | 
Y5000 Interface Buffer for 5100 Series.. 600. 
Y5001 Interface Cable for 5100 Series, 

5440B) or 54420 ooo. ccc 275 
M10-205-600 Rack Mount Kit for 5205A 110 
M00-280-610 24" Rack Slides for 

rack adapter \...5..../ osc. eee 130. 


Service & Support 


Warranty . 

One-year product warranty. See page 470° 
for further information on warranty terms and - 
conditions. 
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d215A 
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The 5215A Precision Power Amplifier is an ac 
coupled programmable inverting amplifer with a 
fixed gain of 100. Output level is specified to 
1100V at up to 200 mA, with a typical upper limit 
Of 1200V before automatically tripping into 
standby mode. 

The 5215A includes automatic-overload sens- 
ing and recovery. Upon sensing an excessive 
slew rate or frequency of the input signal, or a 
momentary output overload, output is returned 
_ to Zero within 2 microseconds and held there for 
_ 6 milliseconds or until the fault is corrected. 
When a steady overload, shorted output, or 
_ excessive input drive level is detected, the 5215A 


LV, eek cet See dala) A | 


{NSTRUMENT ON 


NSN 5895-01-088-8715 5215A 


trips and locks into standby mode and displays a 
fault indicator. 

An interface for a 5200A Alternating Voltage 
Calibrator is standard, allowing the 5215A to be 
controlled by the calibrator as an extension of its 
capabilities. 

The 5215A includes a 1-meter output cable 
with a protective shrouded connector. Remote 
sensing is brought to this connection point for 
maximum accuracy. An insulated receptacie is 
provided on the front panel for safe storage of the 
output connector when not in use. Option 5215- 
07, for system applications, moves this cable to 
the rear panel. 


All calibration adjustments and lamp replace- 
ments can be performed without exposure to 
high voltage. The output amplifier and all of the 
printed circuit modules are easily removed for 
repair or exchange. 


Calibration and Characterization 

The 5215A is calibrated at the Fluke manufac- 
turing facility by instrumentation traceable to the 
U.S. National Bureau of Standards. When or- 
dered with a 5200A AC Calibrator, 5200A-900 
characterization may be ordered including si- 
multaneous characterization of the 5215A at 
points compatible with 5200A-800 software. See 
the 5200A Alternating Voltage Calibrator for 
more information. 


Specifications 


Amplitude Uncertainty With 5200A 
Calibrator 


Basic Instrument 
Absolute Uncertainty* 
+(ppm 


setting + 
ppm range) 


Characterized 
Uncertainty** 


+(ppm setting 
+ ppm range) 


Absolute 


190+20 | 210+20 
400+20 |100-10k} 180+20 | 200+20 
800+50 | 10k-20k | 200+20 | 220+20 
1000+100 | 20k-50k | 310+30 | 630+30 


Freq 
Hz 


1200+50 


20k-50k 
50k-100k 


“Includes transfer standards, dc reference source, 
and allowances for techniques. 90 days, 18°C to 
28°C, after 1-hour warm-up 

** 180 days, 18°C to 28°C, after 1-hour warm-up. Re- 


quires 5200A-900 


Characterized-Point Absolute 
Uncertainty:* +ppm 


Frequency, Hz 


50 | 100 | 200 | 1k 2k | 10k} 20k} 50k 
180 | 180 | 180 | 180 | 180} 180] 200} 610 
*Includes transfer standards, dc reference source, and 


allowances for techniques. 180 days, 18°C to 28°C, 
after 1-hour warm-up. Requires 5200A-900 


Output Voltage Range: 100V to 1099.999Vrms 
Output Voltage Resolution: 1 mV with 5200A; 
10 mV with 5100 Series, ac output only 
Temperature Coefficient: For 0°C to 18°C and 
28°C to 50°C, add +(0.025 x uncertainty) per °C 
below 18°C or above 28°C 


Stability 


+(ppm setting * ppm range) 


Frequency 
Hz 


10-100 
100-20k 
20k-100k 


“Constant line, load, and temperature, total peak to 
peak random change in rms value 


1989 Fluke and Philips Catalog 


205 


Calibration Instruments 


5215A 


Maximum Isolation Voltage: Output common 
may be floated up to +10V dc or rms ac from 
chassis to reduce common mode errors 


Maximum Load Current: 


50% Duty Cycle Pulse (+ mA peak) 
Capacitive Loads 


7 
D 


“ 
/ Sine Wave (mA rms) 


OC 10 Hz 100 Hz 70 kHz 100 kHz 


Maximum Capacitive Load: 1500 pF, not to 
exceed rated load current. (Example: maximum 
capacitive load at 1000V, 100 kHz is 270 pF 
DC Offset Voltage: +10 mV at the output* 

*90 days, 18°C to 28°C, after 1-hour warm-up 

Total Harmonic Distortion:* Resistive loads 
greater than 1500Q or capacitive loads less than 
1000 pF 


10 Hz to 20 kHz 
20 kHz to 50 kHz 


0.05% of setting 
0.07% of setting 
0.1% of setting 


50 KHz to 100 kHz 


Resistive loads less than 1500Q or capacitive 
loads greater than 1000 pF 


10 Hz to 10 kHz 
10 kHz to 20 kHz 
20 kHz to 50 kHz 
50 kHz to 100 kHz 


“Bandwidth 10 Hz to 1 MHz 


Overload Protection: Limit protection against 
input noise spikes, momentary output over loads, 
excessive input slew rate, and excessive input 
frequency. Trip protection against input over- 
drive, steady overloads, and short circuit. 
Random Noise: Less than 50 mV rms 

Line Regulation: +10 ppm of setting for 10% 
change in line voltage 

Input Power: 100V, 115V, 200V, 230V ac, +10%, 
internal jumper selected, 50 Hz to 60 Hz, 1800 
VA at full load. Receptacle on rear panel for 
calibrator power 

Size: 26.7 cm H x 43.2 cm W x 62.7 cm D (10.5 
in H x 17 in W x 24.7 in D) 

Weight: 54.5 kg (120 Ib) 

Included: Instruction Manual, interface cable to 
5200A, power cords, serialized and dated cali- 
bration certificate 


0.05% of setting 
0.1% of setting 


0.17% of setting 
0.25% of setting 


Ordering Information 


Models January 1989 prices 
5215A Precision Power Amplifier........... $9750 


5215A-07 With Rear Output................... 9770 
Accessories (Also see page 485) 
M10-205-600 Rack Mount Kit for 5205A 110 
M00-280-610 24" Rack Slides for 

rack adapter ......0.:<cc:.c¢es-saees eee 130 


Service & Support 


Warranty 

One-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 


Extended Warranty 

$C1-5215A Repair (w/calibration) ......... 
$C1-5215A Repair (cal w/in or out data) 847 
SC1-5215A Repair (cal w/in and out data) 922 


SC2-5215A Call ........00....:sscneeeaneeeneene 462 
SC2-5215A Cal (w/in or out data) .......... 612 
SC2-5215A Cal (w/in & out data) ........... 762 
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5220A 


The 5220A Transconductance Amplifier lets 
you calibrate alternating or direct current meters 
and shunts and the current functions of digital 
multimeters that measure up to 20A. A known 
input voltage of 1 to 20 volts produces a known 
output current of 1 to 20A. 

The 5220A is designed to be controlled by the 
5100 Series B Calibrators but may be driven by 
another voltage source such as the 5200A. When 
used with a 5100 Series B, the current range of 
those instruments is extended by a factor of 10 to 
1. Options are available for the 5100 Series B 
that make the system IEEE-488 and RS-232-C 
compatible. 


Built-in Protection 


Protection is designed in to eliminate problems 
Caused by excessive inputs, open inputs, and 
Overcompliance. Indicators on the front panel 
tell the user about any of these conditions. Auto- 
matic shut down occurs should the internal 
temperature rise excessively. 


The Y5000 Interface/Buffer 


Drive voltage to the 5220A may be introduced 
through the front panel or the rear panel. The 
connector on the rear, however, allows the 5220A 
to work with a 5100B (or 5101B) Calibrator 


through an Interface/Buffer (Y5000) and cable 
that attaches to the rear panels. 

With the Y5000 Interface/Buffer, the two instru- 
ments operate as one integrated calibration 
system with all the advantages of single control- 
point calibration; automatic error calculation, entry 
limit protection, etc. 

Asingle Y5000 Interface/Buffer may be used to 
control and operate both a 5220A Transconduc- 
tance Amplifier and a 5205A Power Amplifier 
from a 5100 Series Calibrator. 


Specifications 


The specifications below apply for 180 days for 
instruments operated between 20°C and 30°C in 
a relative humidity of 70% or less. 
Transconductance: 1 siemens (1 ampere per 
volt) 

Output Range: 0 to 20A dc or rms ac (28.3A 
peak) 

Maximum Compliance Voltage: =+4V dc, or 
3V rms ac (4.25V peak) 

DC Accuracy: +(0.025% of output +1 mA) 

AC Accuracy: +(0.05% of output +1 mA) from 
30 Hz to 1 kHz, and +(0.05% of output +1 mA) x 
f from 1 kHz to 5 kHz, where f = frequency in kHz 


Short Term DC Stability: Output changes less 
than +(0.005% + 200 uA) in 10 minutes, with 
constant line, load, and temperature 

Short Term AC Stability: Output changes less 
than +(0.01% + 500 uA) in 10 minutes, with 
constant line, load, and temperature 
Harmonic Distortion and Noise: +(0.05% of 
output +1 mA) over frequency range of 30 Hz to 
1 kHz and measured with a noise bandwidth of 
300 kHz, +0.05% of output +1 mA) x f from 1 kHz 
to 5 kHz, where f = frequency in kHz 
Temperature Coefficient: +(0.0025% of output 
+100 1A) per degree C, above 30°C or below 
20°C 

Transient Recovery: Output will settle to within 
0.01% of final value within 2 seconds following a 
programmed change in output current or fre- 
quency (10 ms for 5220A alone) 

Load Capability: Drives all resistive and capaci- 
tive loads consistent with current and compli- 
ance voltage capability. Drives inductive loads 
(with reduced accuracy) up to 200 microhenries, 
consistent with current and compliance voltage 
capability 

Maximum Isolation Voltage: +20V dc or 20V ac 
rms 

Temperature Range: 0°C to 50°C (operating) 
and -20°C to 65°C non-operating 

Relative Humidity: <50% to 50°C, <75% to 
40°C, <95% to 25°C 

Altitude: 0 to 10,000 feet (operating) and 0 to 
40,000 feet (non-operating) 

Vibration: 2G maximum, 5 Hz to 55 Hz for 15 
minutes 

Shock: 15G maximum, half sinewaves 
Power: 100, 110, 115, 120, 200, 220, 230, or 
240V ac +10%, switch-selectable, 50 Hz to 60 
Hz, 300 watts 

Size: 17.8 cm H x 43.2 cm W x 55.9 cm D (7 in 
H x 17 in W x 22 in D), case only 

Weight: 227 kg (50 Ib) 

Included: Manual, power cord, serialized and 
dated calibration certificate 


Ordering Information 


Models January 1989 prices 
5220A Transconductance Amplifier ....... $5650 


Accessories (Also see page 485) 


VW 502006 Ure ites Ui tereemeeeennteeeeeeee eee 700 
Y5000* Interface/Buffer ...................0000 600 
Y5002* Cable (Y5000 to 5220A)............ 240 
MO00-270-610 20" Slides for Rack 

Ad ante ieememamnrrsns re erent nme eres 130 
MO00-280-610 24" Slides for Rack 

UN a Fel 0} (2 ees ercomsagucecco acerca eee etc 130 


“Required when controlled from 5100B or 5101B 
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335-8 335D 


OS BISA BE VOLT y BIFFEREMTISL VOU 


335A & 335D DC Voltage Cal 
_Oto 1100V output, Oto50mA 
0.1 ppm resolution, seven decades 


Built-in null detector for differential voltage measur me 


10 ppm basic accuracy (335D) 
5 ppm basic stability per month (335D) 
Overvoltage and overcurrent protection 


Combining accuracy with versatility, Models 
335A and 335D provide the functions of a preci- 
sion dc voltage standard with those of a differen- 
tial voltmeter and high impedance null detector. 
The only practical difference between the 335A 
and the 335D is their accuracy and stability. 

Both instruments provide 0.1 ppm resolution, 
using seven in-line decade switches. 


Specifications 


Voltage Ranges: 10, 100, and 1000V with out 
puts as follows: 0 to 11.111110(1 uV steps), 0 to 
111.111110 (10 pV steps), 0 to 1111.1110 (100 
uV steps) 

Output Current: 0 to 50 mA 

Accuracy of Output:* +(% of Setting + 1V) 


335A,90Days | 335D, 60 Days 


10V 0.002 + 10 0.001 + 10 
100V 0.002 + 20 0.001 + 20 
1000V 0.002 + 200 0.0015 + 200 


*Also measurement accuracy of 335A and 335D used 
as a differential voltmeter 
NOTE: Accuracy is absolute, relative to NBS standards, 
and _ include effects of stability, line regulation, and 
calibration uncertainties under standard reference 
conditions of 23°C + 1°C and up to 70% relative 
humidity. 


Stability of Output: +(% of Setting + pV) 
Range 335A 


10V +(0.001 + 10)/mo 

+(0.002 + 20)/yr 
100V & +(0.001 + 20)/mo 
1000V 


+(0.002 + 40)/yr 
Temperature Coefficient: (0.0002% of setting 
+1 wV)/°C from 22°C to 0°C or 24°C to 50°C 
Overcurrent Protection: Limits current at 1 mA 
to 60 mA via continuously variable front panel 
control 
Overvoltage Protection: Trips output if voltage 
level exceeds setting of front panel controls. 
Continuously variable from 10% to 110% of each 
range 
Ripple and Noise: 10V range, <20 nV rms; 
100V range, <30 nV rms; 1000V range, <40 nV 
rms 
Settling Time: Typically within 10 ppm of final 
output less than 20s after a range change 
Regulation: 0.0002% of setting or 10 nV fora 
10% line voltage change or a full load change 
Common Mode Noise Rejection: >140 dB from 
dc to 400 Hz, up to 700V rms or 1000 dV 
Isolation: Either output terminal may be floated 
up to 1000 dV from chassis ground 


+(0.0005 + 7)/mo 


+(0.0005 + 30)/mo 


Remote Sense: Separate terminals are pro- 
vided for sensing the output voltage directly at 
the load 

Temperature: 0°C to 50°C, operating 

Power: 115 or 230V ac +10%, 40 to 60 Hz, 
approximately 130 VA fully loaded 

Size: 17.8 cm H x 48.2 cm W x 45.7 cm D 
(7 in Hx 19 in W x 18 in D) 

Weight: 23 kg (50 Ib) 

Mounting: Standard 19" EIA relay rack, tapped 
for attachment of slides; resilient feet provided 
for bench use 

Included: Manual, power cord, serialized and 
dated calibration certificate 


Ordering Information 


Models January 1989 prices 
335A DC Voltage Calibrator/ 
Null Detector ......;...:.:..::<0caceee eee $11,450 


335D DC Voltage Calibrator/Null 
Detector (NSN 6625-00-361-5246) . 11,950 


Accessories (Also see page 485) 
A60-01 17-20" Rack Slides .................0.. on req 


Service & Support 
Warranty 

One-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 
Extended Warranty 


$C1-335A Repair (w/ calibration) .......... 557 
SC1-335A Repair (cal w/in or out data). 632 
SC1-335A Repair (cal w/in and out data) 707 


SC2-335A: Call :i.:....Jc.c.chh el 596 


SC2-335A Cal (w/in or out data) ............ 896 
SC2-335A Cal (w/in & out data) ............. 1196 
SC1-335D Repair (w/ calibration) .......... 658 
$C1-335D Repair (cal w/in or out data). 733 
SC1-335D Repair (cal w/in and out data) 808 
S$C2-335D.Cal’.....5.).200 ae eee 596 
SC2-335D Cal (w/in or out data) ............ 896 
SC2-335D Cal (w/in & out data) ............. 1196 
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343A 


The 343A is a 7-digit instrument with a basic 
accuracy of 20 ppm and a resolution of 1 uV on 
the 10 nV range. 

Cleanliness of the dc output is evident in the 
combined ripple and noise specifications of 50 
uV rms from the 343A. Short term jitter and other 


-random excursions are almost non-existent, less 


than 1 ppm. 

A simple amplifier/comparator circuit is util- 
ized to establish a convenient, variable, current 
limiter. Any maximum current output from 1 to 30 
mA may be set via a front panel control. In 
addition to providing for current protection to the 
load, a failsafe “crowbar” protects the series- 
pass elements from damage should the total 
voltage across the elements exceed a safe level. 


Specifications 


Output Voltage: 0 to 1100 dV 
Resolution: 1 nV on 10V range, 10 nV on 100V 
range, 100 pV on 1000V range 


(NSN 6625-00-238-1283) 343A 


Accuracy, 90 Days 

10V Range: +0.002% of setting 

or +0.0002% of range” 

100V Range: +0.002% of setting 

or +0.0001% of range” 

1000V Range: Same as 100V range 
*Whichever is greater 
NOTE: The above accuracies are absolute, relative to 
NBS standards, and include effects of stability, line 
regulation, load regulation, and calibration uncertainties 
under standard reference conditions of 23°C +1°C and 
up to 70% relative humidity after 30 minute warm-up. 
Apply for 90 days. 


Stability: +% of Setting or tMicrovolts* 


10V Range |100V Range |1000V Range 


Per talr 0.005% or | 0.0005% or | 0.0005% or 
5 yuV 10 pV 20 pV 
Per 0.0015% or | 0.0015% or | 0.0015% or 
Month 15 nV 25 pV 50 pV 
Per 6 0.0025% or | 0.0025% or | 0.0025% or 
Months 30 pV 40 pV 60 pV 


*Whichever is greater 


Temperature Coefficient: +(3 ppm of setting 
+0.1 ppm of range +2 wV) per degree Celsius 
from 24°C to 15°C or 25°C to 35°C 
Regulation: <0.0005% of setting +25 uV fora 
10% line voltage change or a full-load to no-load 
change 

Isolation: May be floated 500 dV from chassis 
Settling Time: Within 15 ppm of final output in 5 
seconds 

Overcurrent Protection: Automatically limits 
output current at any preset level between 1 mA 
and 30 mA via continuously variable front panel 
control. Panel lamp illuminates during limiting 
Meter: Switch-selectable to full range voltage or 
full range current 

Remote Sense: Separate terminals are pro- 
vided for sensing the output voltage directly at 
the load 

Temperature: 0°C to 50°C, operating 

Power: 115 or 230V ac +10%, 50 to 440 Hz, 
approximately 60 VA fully loaded 

Size: 8.9 cm H x 43.2 cm W x 45.7 cm D 
(3.5 in H x 17 in W x 18 in D) 

Weight: 10.43 kg (23 Ib) 

Included: Instruction Manual, power cord, seri- 
alized and dated calibration certificate 


Ordering Information 


Model 


January 1989 prices 


343A DC Voltage Calibrator .................. $5950 
Accessories (Also see page 485) 
MEE-7001 3" Rack Adapter .................. 120 
MEE-8078 24" Rack Slides 

TOP TACK: AOADIOR es ewtees- cass Ng seessceerss 140 
MEE-8079 18" Rack Slides 

forirack AGADICH Mins evsctersemceaesesscees 150 


Service & Support 


Warranty 

One-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 


Extended Warranty 


$C1-343A Repair (w/calibration) ........... 231 
SC1-343A Repair (cal w/in or out data). 306 
SC1-343A Repair (cal w/in and out data) 381 
SC2-3ASA Calitnirus Aare ek ele 252 
SC2-343A Cal (w/in or out data) ............ 402 
SC2-343A Cal (w/in & out data) ............. 552 


nn 
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515A Portable Calibrator 


The Model 515A Portable Calibrator is a preci- 
sion voltage and resistance calibration source for 
on-site calibration of measuring instruments. The 
515A provides direct and alternating voltage and 
resistance standards in a unit only 3-1/2 inches 
high by 8-1/2 inches wide by 16 inches deep. The 
instrument weighs just 13 pounds, including the 
rechargeable battery pack, which eliminates 
warm-up delays after transit and allows 8-hour 
operation free of line power for true portability. 
The 515A’s basic uncertainty is specified over a 
temperature range of 18°C to 28°C for a 1-year 
period, thus making it easy to use in production 
test and calibration environments without com- 
plex correction terms. The long calibration cycle 
also makes the 515A economical to own by 
minimizing maintenance overhead costs. 

All 515A outputs are available at a single set of 
output terminals. In addition, terminals are avail- 
able to allow guarding and shielding of test leads 
in critical test situations. 

If the unit is connected to the ac line, the internal 
battery is placed on charge; otherwise the 515A 
automatically operates from the battery and its 
state of charge is indicated on the meter to the 
right of the panel. 

The 515A can be used effectively to test a wide 
range of characteristics in measuring instruments. 


(NSN 6625-01-086-204) 515A 


Here are a few of the many applications: 

dV: Input offset current, a/d linearity, absolute 
accuracy 

aV: Frequency response, converter linearity, 
residual noise, absolute accuracy 
Resistance: Linearity, residual resistance, 
absolute accuracy 

General: Zero offset and stability, autoranging, 
overranging 


Specifications 


Technical Specifications 


Direct Voltage 
Ranges 
LV: 0 to 99 LV continuous (0.2 LV resolution) 
1V: 0 to 1.0V in 0.1V steps 
10V: 0 to 10V in 1V steps 
100V: 100V cardinal point 
Accuracy: (For 1 year, 18°C to 28°C, 30 min 
warm-up) 
LV range: +2 pV 
1V, 10V, and 100V ranges: +30 ppm or 30 pV 
of range, whichever is greater 
Output Current: Function of source resistance, 
except 100V range which islimited at approx- 
imately 0.5 mA. No damage to instrument with 
short circuit on output. 


Source Resistance 
nV, 1V, 10V ranges: 300Q 
100V range: <1Q (up to 0.5 mA load) 
Alternating Voltage 
Range: 1V, 10V, 100V cardinal points 
Output Frequencies 
10V: 400 Hz, 4 kHz, 50 kHz 
1V, 100V: 400 Hz 
Accuracy: (For 1 year, 18°C to 28°C, 30 min 
warm-up) 
1V: +0.05% 
10V: 0.04% at 400 Hz and 4 kHz. +0.1% at 50 
kHz 
100V: +0.06% 
Frequency Accuracy: +1% except at 50 kHz 
+5% 
Total Harmonic Distortion and Noise: <0.03% 
(400 Hz and 4 kHz), <0.05% (50 kHz) 
Output Current 
1V, 10V output: 0 to 10 mA rms 
100V output: 0 to 0.5 mA rms 
Resistance 
Range: 10Q through 10 MQ in decade steps + 
zero setting 
Accuracy: (1 year, 18°C to 28°C, referred to 
“0’Q position) 
0Q - Residual resistance is less than 0.15Q 
10Q - 1002: +0.06% 
1 kQ- 1 MQ: +0.015% 
10 MQ: +0.075% 
Power Rating: 0.2W or 100V (dc or rms), which- 
ever is less 


General Specifications 


Temperature: 0°C to 50°C, operating 

Power: 100, 115, 200, 230V ac, +10%, 50 to 440 
Hz, <10W, or internal batteries. Eight hours 
operation from batteries when fully charged 
Weight: 5.9 kg (13 Ib) 

Size: 8.9 cm H x 21.6 cm W x 40.6 cm D 
(3.5 in H x 8.5 in W x 16 in D) 

Included: Manual, power cord, batteries, serial- 
ized and dated calibration certificate 


Ordering Information 


Model January 1989 prices 
S15A Calibrator. «.....s.i.3.:...0-25 eee $4695 
Accessories (Also see page 485) 
M03-200-618 3" Rack Adapter,Dual ...... 75 
M03-200-619 3" Rack Adapter, 

Single, Offset -..............c.::.00seee 105 
M03-200-620 Panel Mounting Kit........... 60 
M03-203-700 Panel Protector ................ 26 
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| Y5020 AC or DC Current Shunt 


The Y5020 Current Shunt is a very stable, 
non-inductive, four-terminal resistive current 
shunt. It may be used to verify the accuracy of the 
5220A Transconductance Amplifier or other 
current caliibrators. It is an inexpensive method 
of accurately measuring current up to 20 am- 
peres, from dc to 5 kHz. The 0.0192 nominal re- 
Sistance creates less than 250 mV burden. A 
forced-air cooling fan stabilizes internal ambient 
temperature during use. 


CURRENT INPUT 


Specifications 


The following specifications apply for one year, 
provided the Y5020 is operated with its cooling 
fan in ambient temperatures from 18°C to 28°C. 
Voltage terminals must be connected to a mea- 
surement circuit with an input resistance of 1 MQ 
or greater and a capacitance of 500 pf or less. 


Y5020 


Nominal Resistance: 0.010 +1% 

Uncertainty:* Direct current, +100 ppm; _alter- 

nating current, +(150 ppm + 120 ppm x fre- 

quency in kHz) relative to direct current specifi- 

cation 

* Referenced to the certified absolute value of shunt 
resistance stamped on the front panel 


Stability: Less than 20 ppm resistance change 
in six months 

Maximum Current: 20A direct current or rms 
aternating current 

Burden Voltage: Less than 250 mV at 20A 
Temperature Coefficient: Less than 20 ppm/ 
°C; 0°C to 18°C and 28°C to 50°C 

Power Coefficient: Less than 12 ppm per watt 
Operating Temperature: 0°C to 50°C ambient 
Storage Temperature: -40°C to 70°C 

Input Power:* 115V or 230V ac +10%, 11 watts 
Size: 12.7 cm H x 20.5 cm W x 3.6 cm D 
(5.0 in H x 8.0 in W x 12.9 in D) 

Included: Instruction sheet 

* For cooling fan. Specify 115V or 230V when ordering 


Ordering Information 


Model January 1989 prices 


Y5020* Current Shunt ..................c00000 $700 
*Specify supply voltage (e.g., Y5020-115 or Y5020-230) 


Service & Support 


Warranty 

One-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 


Extended Warranty 
$C1-Y5020 Repair (w/calibration) .......... 43 
$C1-Y5020 Repair (cal w/in or out data) 78 
$C1-Y5020 Repair (cal w/in and out data) 113 
SC2s¥5020' Calfemes ei. sck tte cteeeoce 
$C2-Y5020 Cal (w/in or out data) .......... 
$C2-Y5020 Cal (w/in and out data) ....... 
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Calibration Systems & Software 


Introduction 


New 


True GPIB SRQ Interrupt Handlers 
Near Photo Quality Color Graphics 
On-Line Help Screens 

Full Screen Procedure Editor : 


Fluke 5700A and 8842A in Systems 


Lab-Cart based Mobile Calibration 
Improved 

Procedure Editing 

GPIB I/O for Closed Loop Calibration 


_. Test Results Data Formatting and Pagination _ 


Experience counts 


Automating the calibration lab is no simple 
task. Many questions arise. Will the system you 
choose meet all of your workload requirements? 
Can it be integrated with other systems now or in 
the future? Will you be able to use all the capa- 
bilities of the instruments in the system? Will it 
meet your reporting needs? How difficult will it be 
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SDF Compatible Traceability Files in all So 
SDF Compatible Test Report Header Data File 
Customized Test Report Header Format 


Fluke Calibration Systems and Software| 


Personal Computers as System Controllers With: _ 


ftware 


~ High Accuracy Meter Calibration Systems 


to write or edit procedures and will they be com- 
patible with the way your lab operates? Will your 
non-technical personnel be able to use the sys- 
tem effectively? Is the system software in wide 
use, with strong vendor support and continuous 
improvements. 


At Fluke, we have been building automated 
calibration systems for more than 15 years. We 
understand your needs. And we know what it 
takes to meet them. That’s why more labs auto- 
mate the calibration of dc and low frequency ac 
test and measurement instruments with Fluke 
systems than any other. 


Fluke Software. The heart of your 
automated system. 


An automated calibration system is no better 
than its software. Software impacts everything 
from who can use the system to the workload it 
can process. 

At the heart of every Fluke automated calibra- 
tion system is Fluke software, designed by cali- 
bration professionals specifically for people who 
work in calibration labs. 

Fluke software is designed to control all the 
functions and capabilities of a very broad selec- 
tion of calibration instruments. So you can choose 
the tools that cover your workload now, and add 
to your system later as your workload changes. 

With Fluke calibration software, you don’t need 
to be a computer programmer to generate cali- 
bration procedures. A familiar, procedure-ori- 
ented language makes generating procedures 
easy. Plus, Fluke offers example procedures 
that will give you a head start at writing your own. 


It's easy to select a system that fits 
both your workload and your 
budget. 


Fluke automated systems give you flexibility in 
matching your calibration workload to your 
budget. You have a choice of controllers, DMM 
and oscilloscope calibrators, packaging and an 
extensive selection of auxiliary instruments. You 
can start small and add or change instruments as 
your workload needs change. Fluke makes it 
easy. 


We stand behind every system we 
sell. . 


With Fluke support, you leave nothing to chance. 
We can help you design your system. When it’s 
complete, a Fluke application engineer will in- 
stall and test it, and will work with you and your 
technicians to get your system up and running 
fast. 


So that you can get the maximum out of your — 
system and the instruments in it, Fluke also — 


offers a wide range of maintenance, procedure 
writing, metrology and lab management training 


courses. These courses are held regularly atse- — 


lected Fluke Service Centers. For groups up to 
eight, we can bring a course to your site. 
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Why automate? 


The calibration process typically includes sev- 
eral steps that are ideally suited to automation. 
You need to locate and recall an instrument, 
consult the manual for its calibration procedures 
and specifications, verify and adjust the instru- 
ment, record results, generate reports and cali- 
bration certificates, and return the instrument to 
the user. 

It's time consuming. At every step of the way, 
the potential for errors is considerable. And the 
longer the process takes, the longer an instru- 
ment is kept out of the hands of its owner. 


Automation increases your lab’s 
throughput and productivity. 


Operating a Fluke automated calibration sys- 
tem is simple for technicians of all skill levels. 
Clear, plain-language instructions and illustra- 
tions prompt the user through each step of the 
process. Even entry level technicians can cali- 
brate complicated instruments confidently and 
efficiently. 

Because the procedure is in software, there is 
no need to consult a manual. And results infor- 
mation is automatically recorded as a matter of 
course. 

For modern instruments with an IEEE-488 in- 
terface and software calibration capability, the 
system can perform the calibration “closed loop, 
closed case” very quickly, with little intervention 
by the operator. 


Finally, Fluke automated calibration systems 
make fast work of verifying and adjusting the 
instrument. Your lab can process more work in 
less time, so downtime due to calibration recall is 
reduced. 


Automation enhances the quality 
and consistency of your 
calibrations. 


Because calibration procedures run under the 
control of the system controller, each one is run 
the same way every time in every location where 
it is used. Decisions about what function to 
verify, when to perform a task and whether or not 
areading is within tolerance, are made within the 
system, rather than by the operator. And be- 
cause you write the procedure, it reflects your 
calibration philosophy and practice. 


Automation streamlines your data 
management tasks. 


Recording and reporting information is one of 
the most time-consuming phases of the calibra- 
tion process. Yet it is critical to maintaining the 
traceability of your lab. 

Because your procedures are stored by the 
system controller, you have a complete record of 
how your instruments are verified. Fluke calibra- 
tion software also automatically records results 
information about every instrument you cali- 
brate. In fact, Fluke software even maintains 


Introduction 


traceability information about the calibration 
instruments in the system. And that information 
can be reported in a variety of formats, as your 
requirements dictate. Or you can analyze the in- 
formation off-line to determine instrument per- 
formance trends or to establish efficient recall 
schedules. 


How Does Closed-Loop 
Calibration Work? 


START 


SET UP 
SYSTEM 
& UUT 
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CALIBRATION 
PROCEDURE 


} SYSTEM SENDS 
UUT COMMAND 
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Software 


Fluke 7411 Series Calibration 
Software. 


Software is the heart of any automated calibra- 
tion system. Any system is only as fast, as 
capable or as easy to use as its software. 

Fluke 7411 Series Calibration Software repre- 
sents more than 15 years of experience in auto- 
mating the cal lab. It is designed to be used by 
calibration technicians, not computer program- 
mers. And its capabilities are driven by your 
need for workload coverage, flexibility and cali- 
bration data acquisition. 

In addition to permitting you flexibility in the 
calibration instruments you choose for your sys- 
tem, Fluke 7411 Series Calibration Software 
offers you a choice in system controllers: the 
Fluke 1722A Touch Screen Instrument Control- 
ler, Hewlett Packard Vectra ES12 or IBM PS/2 
Model 50. 

Users who are familiar with earlier versions of 
7411 Software for the Fluke 1722A Controller 
will be able to use 7411PC with little or no train- 
ing. 7411B procedures are upward compatible 
with 7411PC with the use of a translator utility. 

A comparison of the Fluke 1722A Instrument 
Controller, HP Vectra ES12 and IBM PS/2 Model 
50 in an automated calibration system. 


| | Fluke 1722A | HP Vectra | PS/2-50 | 


pe fe fe 
jms ove | ve | 


Touch Sense |} Keyboard | Keyboard 
Monitor Operators’ | Operators’ 
Operators’ 
Aid standard 


Simple procedure generation. 


When you sit down to write a calibration pro- 
cedure, you use calibration oriented Function 
Selection Codes (FSCs). You then enter the 
procedural data that will be used by the FSC in 
carrying out the function. For example, for FSCs 
that select a calibrator, the relevant procedural 
data would specify such factors as the output 
and tolerance. There is no need to generate 

cumbersome flow charts or intermediate code 
before you can use your procedure. 


No programming. FSCs save you time by 
condensing multiple programming instructions 
into a single, easily recognizable selection. 
Typically, these are either instrument model 
numbers (5700) or English words (EVALuate). 
FSCs eliminate the programming knowledge 
usually necessary to perform complex tasks. 
With 7411 Series Calibration Software, you 
simply select the FSC you want and insert the 
appropriate calibration parameters. The software 
does the rest. 

Automatic procedure checking. While you 
are writing a procedure, the calibration software 
checks it for accuracy. For example, it compares 
the outputs you specify with the capabilities of 
the calibrator used and alerts you if a command 
is outside the calibrator’s range. 

Example procedures. When you purchase 
7411 Series Calibration Software, you get a set 
of example procedures at no extracost. Youcan 
use these procedures in their existing form, or 
edit them as required to fit your equipment con- 
figuration, your cal lab philosophy or other fac- 
tors specific to your application. 


Example Procedures 
7411C and 7411PC 


Verification [ Aalustment | 


METERS 


8000A 
8020B 
8021A 
8022A 
8024A 


8026A 
8050A 
8060A 
8840A 


Hewlett-Packard 
3478A 


OSCILLOSCOPES 


Hewlett-Packard oS 


182A 
1801A 
1820B 
Tektronix 
465A 
2215A 


Simple operation. 


When you run a calibration procedure on a 
Fluke automated calibration system, the soft- 
ware does the hard work. It not only leads the 
operator through the procedure itself, but also 
handles many of the tasks that are usually done 
by the operator — from taking the measure- 
ments to calculating and recording the error of 
the unit under test. 

Automated calibration. For the calibration of 
instruments that do not have an IEEE-488 inter- 
face, the software guides the operator through 
the procedure and performs the necessary cal- 
culations, helping the operator to make the ac- 
tual changes to the unit. 

Once the calibration procedure has been 
loaded, step-by-step instructions and graphics 
on the controller's display guide the operator 
through each task, allowing even inexperienced 
operators to perform complex calibration proce- 
dures with very little training. In addition, this 
close guidance assures you that calibration 
procedures are followed to the letter. 

Closed-loop calibration. If the instrument to 
be calibrated has an IEEE-488 interface, you 
can save even more time by performing closed- 
loop calibration. 

Closed-loop calibration begins with the opera- 
tor identifying the unit to be calibrated and the 
system loading the appropriate procedure. The 
system then prompts the operator to connect the 
necessary test leads, sets the unit to the proper 
range and function, applies the calibrated output 
from the calibration instruments, evaluates the 
unit's reading, then proceeds to the next step 
until the unit has been completely verified with 
little or no operator intervention. 

If the unit under test is capable of software 
adjustment, like the Fluke 8840 Series DMMs, 
the system can also make the necessary adjust- 
ments by storing correction factors in the unit’s 
non-volatile memory. Otherwise, the system 
advises the operator of the necessary adjust- 
ments. Because of its graphics capability, pro- 
cedures in Fluke calibration software can incor- 
porate illustrations where necessary to show the 
operator where to make connections or adjust- 
ments. 


Flexible Test Reporting 


When the calibration procedure is completed, 


the cal results data is available in printouts with _ 
user-defined headers. In addition, a test sum- _ 
mary and traceability data are available in a 
Standard Data Format (SDF) delimited file for _ 


use with your data management software. 
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A comparison of Fluke 7411C and 7411PC Software 


Feature 
Runs on the Fluke 1722A IInstrument Controller. 


7411C 


Runs on the properly configured HP Vectra ES12 
or IBM PS/2-50 computers. 


True interrupt handling of GPIB Service Requests (SRQs) 


Accepts user-defined Test Uncertainty Ratios (TUR’s), 
warns when too low 


Test results report includes system uncertainty 
Includes system traceability file 
User-configurable header for test results printout 
Automated cal results printout and data recording 


Test results header data and traceability file in Standard Data 
Format (SDF) for use with spreadsheets and database software 


Easy procedure writing and editing. No cumbersome flow charts 
or intermediate code required 


Extensive on-line help 

Supports high-resolution color graphics 
Compatible with 3rd party text editors 
Touch sense CRT operator interface 
Operator messages can be edited 
Simple system expansion 


Upward compatibility for procedures generated on previous 
versions of 7411 software 


Example of 7411PC Procedure Listing 


‘luke 7411PC Calibration System. (Procedure) 
rsion 8.82 User:John Fluke S 
Return 


se i a) ams ik a ie ih i ao. a pl e-health ey i 


Fluke 86420: CLOSED LOOP MAIN PROCEDURE | 
11-Aug-88 
OR: John Fluke Mfg. Co, 
10N: a 
1887 
ai 
146 
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FSC RANGE NOMINAL TOLERANCE MODI 
ASK RON oS. 
MME 


Commect the 8642A to the [EEE-488 bus. 
Press the 8842A power switch "ON". 
m 1.804 <(D20881XOGSEI] 
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Instrument Driver Function Selection 
Codes 


5700A (New) 
6060B 
6061A 
6062A 
8502A 
8505A 
8506A 
8842A (New) 


Tektronix 
CG5001 


* Does not include 5200A accuracy enhancement soft- 
ware 
“Includes 5200A accuracy enhancement software 
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7411C 


IEEE-488 


— 


COPY, OR DELETE | 


7411C Main Menu with touch-sense selection or numeric selection via keyboard. 


Transfer Test Results 
Header data to spreadsheets or data base 
managers in SDF (Standard Data Format) 


Generate 
calibration 
procedures 
Customize » 
cal reports 
ea 
oO RS-232-C 
nN 
oO 
ra) IEEE-488 
2) 
oc 


Bar Code Calibration UUT Hard Disk 
Reader Instruments 


Calibrate DMMs, scopes, 
and general instrumentation 


Automatically identify units 
under calibration. 


Drive calibrators, DMMs, 
signal generators, etc. 


7411C Calibration Software Environment 
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RS-232-C 


Features of 7411C Calibration 
Software for the Fluke 1722A 
Touch Screen Instrument 
Controller. 


® Procedures are easy to generate and edit. No 
programming experience, cumbersome flow 
charts or intermediate code are required. Ex- 
ample procedures are supplied at no extra 
charge. 

° System operation is easy. Plain language 
instructions and graphics and. the 1722A’s 
touch-sensitive screen and Operators’ Aid 
make entering commands simple and intuitive. 

* Test results are automatically recorded. 

* Information about the calibration instruments 
in the system are recorded in a traceability file. 

* Cal results data can be off-loaded to a PC or 
other computer for additional processing and 
analysis. 

° 7411C supports a wide variety of calibration 
instruments. 

* System expansion is simple. 

° For existing 7411B users a 5100B to 5700A 
procedure translation utility is included at no 
extra charge. 


Print calibration procedures 
and reports 


j2es] 
ie 


Access up to 20M bytes of 
cal procedures and data. 
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7411PC 


<a) 


RS-232 


_ Features of 7411PC Calibration 
Software for properly configured 
_the HP Vectra ES12 and IBM PS/2 

_ Model 50 computers. 


_ *High resolution color graphics display. Near 

_ photo quality illustrations can be included in | feet 

__ procedures to prompt the operator. To jf ieteis | tome [> 
* Allselections are displayed through “pull-down” “ 

| menus. 

_ ° A full screen procedure editor with on-line help 

is included. Procedures can be generated and 

run without exiting and reloading parts of the 

system. 

| *Commercially available text editors can be 

substituted for the procedure editor if you desire. 

_* Comprehensive on-line help screens are in- 

_ Cluded. 

_ * Built-in debugging capability makes it easy to 

_ find errors in procedures. 

| * System accuracy files maintain the operating 

| 


device; 


 ahitpat device 
rE | 


specifications for each instrument in the sys- 
tem. During procedure generation, when this 
feature is enabled, the system will alert you if 
you attempt to verify an instrument with a test 
uncertainty ratio of less than 4:1. 7411PC Menu Tree with keyboard selection via cursor movement or alpha entry. 
All prompts and report formats are stored in 
ASCII files, so they can easily be edited to fit 


_ , Your application. , Ordering Information 
_°* Results report header formats are very flexible, 
permitting you to include information on a vari-  7444p¢ Calibration SoftWare eee... $4195 


ety of parameters as your documentation re- 
quirements dictate. 


Generate Calibration Procedures 

Customize cal results 

Keep test results header data in SDF (Standard Data 
Format) for use in spread sheets or data base managers 


Print calibration procedures 
and reports 


Local Area Network Hard Disk 


LAN til 
aoe dic Included {#— 


Personal 
Computer o 


: S Printer Port 


IEEE-488 bus = IEEE-488 bus 


Bar Code Calibration UUT 
Reader Instruments 


Automatically identify units Drive calibrators, DMMs, Calibrate DMMs, scopes, 
under calibration. signal generators, etc. and general instrumentation 


7411PC Calibration Software Environment 


i 
i 
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Systems 


Fluke Standard Automated 
Calibration Systems 


Fluke Standard Automated Calibration Sys- 
tems are designed to offer you a complete solu- 
tion to the complex task of matching the calibra- 
tor, host computer and software, packaging and 
other accessories with your workload require- 
ments and your budget. As a single vendor, we 
stand behind your whole system, not just parts of 
it, from delivery and set-up through training and 
support. 

Fluke offers three standard systems, based on 
the workload you need to address: 

*The 7457A system is based on the Fluke 
5700A Calibrator. It addresses the broadest 
cross section of meters in your workload. Also, 
because of the 5700A Calibrator’s exceptional 
temperature tolerance, the 7457A system is 
ideally suited for on-site calibration applica- 
tions outside the calibration lab. 

*The 7451A system is based on the Fluke 
5100B Calibrator. It addresses the calibration 
of medium accuracy multimeters up to 41/2 
digits, or up to 5'/2 digits with the 74XXX-8506A 
accuracy enhancement option. 

®° The 7409B system is based on the Tektronix 
CG5001 Oscilloscope Calibrator. It can be con- 
figured as a stand-alone system, with its own 
controller. Or it can be ordered without a con- 
troller and operated by the controllerina7451A 
or 7457A system. 


$9886 9 Ny 


Each Fluke automated calibration system* 
comes with one day of start-up assistance. Your 
system will be delivered by a Fluke application 
engineer who will unpack it, run functional tests 
and work with you and your technicians to get it 
up and running fast. 

Depending on your application and the instru- 
ments you buy, Fluke Calibration Systems can 
be packaged in three ways. 

For stationary use, instruments may be simply 
“stacked” together in a bench-top cluster, with no 
packaging required. 

For semi-mobile applications, you can order 
your Fluke system mounted in a standard 19" 
wide instrument rack. Rack installation permits 
a system to be moved about the lab with relative 
ease while protecting the instruments in it from 
damage. A single panel provides for single- 
switch power and brings interface ports forward 
to the front of the rack. Fluke racks are con- 
structed of heavy-gauge steel. The sides are 
removable for easy service. All necessary hard- 
ware, controller, interface panel, power distribu- 
tion and ventilation are included, and the rack is 
delivered from the factory with all instruments 


*Defined as a Calibrator, Controller, and Software or- 
dered together 


7457A PC Controlled Calibration Clusters 


PC also available for 7451A and 7409B 


installed. If you don’t order all the instrument 
options for a particular rack, all the hardware 
necessary to install that instrument later is in- 
cluded with the rack. 

The Lab Cart is a simple, inexpensive alterna- 
tive to rack-mounting your system. This sturdy, 
open frame cart has 4" wheels for easy mobility 
and space for a calibrator, amplifier, controller 
and monitor. 

For mobile applications, any of the rack-mount 
systems may be ordered with a mobile base that 
includes semi-pneumatic wheels rather than 
casters. These wheels isolate the rack from 
shocks while making it easy to roll the system 
over such obstacles as expansion joints, cracks, 
door thresholds, rough surfaces, and so on. 

In the following pages you will find a Selection 
Tree for each of the three standard systems 
Fluke offers. First, determine the workload you 
need to cover and the calibrator that meets it. 
Then simply work your way down the tree, choos- 
ing the controller, auxiliary instruments, packag- 
ing, lab carts and other accessories that best fit 
your lab’s requirements. 


ee a ee ee 
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7409B Rack Mounted System 


Rack Mounting and 1722A control also 
available for 7457A and 7451A 


| 7451A Lab-Cart Cluster 
| Lab-Cart also available for 7457A and 7409B 


| 
i 
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7457A 


7457 Automated Calibration System 


7457A-5700 


() 7457A-03 


74XXX-1722A 


Calibrator/Controller Combination _ 


74XXX-1765B (_) 


() 74XXx-900 
C ) 7457A-5725A 


74XXX-8842A 
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_ Option. 74XXX-997 Operators Aid. 


_ 74XXX-PS/2 Controller. 
_ This selection features the IBM PS/2 Model 50 
_ configured as an instrument controller. Includes 
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1457A 


7457A Automated Meter 
Calibration Systems 


The 7457A is Fluke’s highest performance stan- 
dard system. It is designed to calibrate a wide 
range of instrumentation in your dc and low 
frequency ac workload. Due to the 5700A’s 
unique, environmentally tolerant design, 7457A 
systems are an excellent choice for calibrating 
high performance instrumentation on site. 


Choose your calibrator. 


7457A-5700A Calibrator. $20,075 
Designed to cover the complete meter cal work- 
load. Sources five functions: Direct voltage to 
1100V. Alternating voltage from 200 pV to 1100V 
with frequencies from 10 Hz to 1 MHz. Resis- 
tance from 1Q to 100 MQ in x1 and x1.9 values 
including a short. Alternating and direct current 
to 2.2A with alternating current output available 
over frequencies from 10 Hz to 10 kHz. IEEE- 
488 cable is included. For complete specifica- 
tions, ask for Fluke document A0296. 

Option. 7457A-03 Wideband Voltage. $3,995 
Extends the 5700A’s frequencyrange to 30 MHz 
to cover to RF voltmeters. 


Choose your system controller. 


74XXX-1722A Touch Screen 

Instrument Controller. $10,875 
Includes 7411C Software configured for your 
system. Easy re-configuration means you can 
add new instruments at any time. Also included: 
1 Mbyte memory expansion. Two IEEE-488/RS- 


_232 interfaces. Operators’ Aid. 400 kbyte 51/4" 


floppy disk drive. AC divider. IEEE-488 cable for 
unit under test (UUT) control. 

Option. 74XXX-1765B 20 Mbyte 

Hard Disk Drive. $3,420 
Increases storage capacity and system speed. 
Eliminates the need to use floppy disks for most 
operations. Includes IEEE-488 cable for connec- 
tion to the 1722A. 

74XXX-ES12 Controller. $12,616 
This selection features the Hewlett-Packard 
Vectra Model ES12 configured as a system 
controller. Includes 7411PC Software config- 
ured for yoursystem. Easy reconfigurationmeans 
you can add new instruments at any time. The 
hardware configuration includes: 12 MHz 80286 
processor. 20 Mbyte hard disk drive. 640 kbyte 
RAM. Floppy and hard disk controller. Two RS- 
232 ports. Two parallel ports. One 1.2 Mbyte, 
5'/4" and one 360 kbyte 5‘/s" floppy disk drive. 
Two IEEE-488 control ports. DOS 3.3. HP EGA 
color monitor. AC divider. IEEE-488 cable for 
UUT control. 

$779 
Specialized keyboard for calibration procedures. 
Simplifies operation. Supplements the existing 
computer keyboard. Operates through an RS- 
232 port. 

$12,861 


7411PC Software configured for your system. 
Easy re-configuration means you can add new 


instruments at any time. The hardware configu- 
ration includes: 10 MHz 80286 processor. 20 
Mbyte hard disk drive. 1 Mbyte RAM. Floppy and 
hard disk controller. Three RS-232 ports. One 
parallel port. Two 1.44 Mbyte, 31/2" floppy disk 
drives. Two IEEE-488 control ports. DOS 3.3. 
IBM VGA color monitor. AC divider. IEEE-488 
cable for UUT control. 

Option. 74XXX-997 Operators Aid. $779 
Specialized keyboard for calibration procedures. 
Simplifies operation. Supplements the existing 
computer keyboard. Operates through an 
RS-232 port. 


Choose your auxiliary instruments. 


7457A-5725A Amplifier. $7980 
Boosts the 5700A Calibrator’s current output to 
11A for calibration of the higher current ranges of 
handheld and other meters. It also extends the 
5700A’s alternating voltage capability to 1100V 
at 30 kHz and 750V at 100 kHz for calibrating 
high performance bench and system meters. 
Includes 5700A interconnect cable. For complete 
specifications, ask for Fluke document A0296. 
74XXX-900 Bar-Code Reader. $1124 
This selection adds the capability to read bar- 
coded property numbers directly. Streamlines 
identification of the unit to be tested and selec- 
tion of the proper procedure. Includes an Inter- 
mec 9510 bar-code reader, 1260 Series wand 
with 10' coiled cord, power supply, manual and 
RS-232 cable. 

74XXX-5450A Resistance Calibrator. $4880 
Increases the best case resistance calibration 
accuracy of the system from 11 ppm to 7.5 ppm 
(*5°C, 90 days). Includes an IEEE-488 cable. 
For complete specifications, ask for Fluke docu- 
ment A0194. 

74XXX-8842A Digital Multimeter. $1560 
Adds 51/2 digit DMM measurement capability to 
the system. Cannot be combined with the 74XXX- 
8506A DMM option described below. Includes a 
Fluke 8842A/059 with AC and IEEE-488 op- 
tions, IEEE-488 cable and Y8077 low thermal 
four-wire short. For complete specifications, ask 
for Fluke document G0142. 

7457A-5220A Transconductance 

Amplifier. $5930 
For calibrating high current ranges of handheld 
and other meters. Boosts system current capa- 
bility to 20A. Includes a Y5002 interface cable 
and 80J-10 10A current shunt. For complete 
specifications, ask for Fluke document A0075. 
74XXX-8506A Digital Multimeter. $4195 
Provides for high accuracy 6'/2digit DMM meas- 
urement capability in the system. Can not be 
combined with the 74XXX-8842A DMM option 
described above. Includes an 8505A-02A ohms 
converter and IEEE-488 interface and cable. 
For complete specifications, ask for Fluke docu- 
ment number GOO99. 


Choose your packaging. 

74XXX-014 Lab Cart. $506 
A simple, inexpensive way to move your calibra- 
tion system from place to place. This sturdy, 
open frame cart has 4" wheels and space for a 


calibrator, amplifier, controller, monitor and bar- 
code reader. Cannot accomodate 74XXX-5450A 
Resistance Calibrator, 74XXX-8842A DMM, 
7457A-5220A Transconductance Amplifier or 
74XXX-8506A DMM options due to a lack of 
room on the cart. Some assembly required. 
Cluster. No packaging hardware is required. 
7457A-136 36" Instrument Rack 

and Enclosure. $3985 
Provides for complete mechanical integration of 
the 7457A system into one enclosure. Designed 
primarily for stationary use. Includes a caster 
base for movement on hard, level surfaces. Also 
included: power/controller interface panel, line 
power distribution contactor, fan, 3'/2" storage 
drawer and rack-mount kits for all 7457A options. 
Cannot accomodate the 74XXX-8506A DMM or 
7457A-5220A Transconductance Amplifier op- 
tions. See the 7457A-148 48" Instrument Rack 
and Enclosure described below. 

Option. 74XXX-100/M Mobile Base. $150 
Larger semi-pneumatic wheels permit movement 
of the rack-mounted system over bumps and 
rough surfaces. 

7457A-148 48" Instrument Rack 

and Enclosure. $4350 
Provides for complete mechanical integration of 
the 7457A system into one enclosure. Designed 
primarily for stationary use. Includes a caster 
base for movement on hard, level surfaces. Also 
included: power/controller interface panel, line 
power distribution contactor, fan, 3'/2" storage 
drawer and rack-mount kits for all 7457A options. 
Rack-mount kit for the 74XXX-8506A DMM is 
included unless the 74XXX-8842A DMM is se- 
lected. 

Option. 74XXX-100/M Mobile Base. $150 
Larger semi-pneumatic wheels permit movement 
cf the rack-mounted system over bumps and 
rough surfaces. 


Choose your support. 


Extended Warranty. Extends the factory war- 
ranty to two years. Allows you to budget effec- 
tively for repair services and shortens turn-around 
time. 
On-Site Repair Service. Convenient. Reduces 
system down time. 
7411TAF Procedure Writing Training. 

$1250 per person 
A five-day course that provides a comprehensive 
overview of 7411 Calibration Software and its ap- 
plications in calibration systems. Held regularly 
at Fluke Service Centers. 
Option. The course can be conducted on-site. 
Contact your local Fluke Sales office for more 
information on extended warranty, on-site repair 
and on-site warranty. 
Artifact Calibration. Includes a 732A-100 10V 
Direct Voltage Reference Standard, 742A-1 Re- 
sistance Standard and 742A-10k 10k Resis- 
tance Standard to support the Artifact Calibration 
capability of the 5700A Calibrator. For more in- 
formation on 5700A Artifact Calibration, ask for 
Fluke documents A0296 and B0O175. 
Refer to 732A and 742A sections of this catalog 
for more information. 
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1451A 


_ 7451A Automated Meter Calibration 
_ Systems. 


_ The 7451A system is designed to meet a large 
_ cross section of your meter calibration workload 


— medium accuracy instruments up to 4'/2 digits. 
With 8506A accuracy enhancement, it can ad- 


_ dress the 5'/2 digit portion of your workload as 


_ well. It is based on the Fluke 5100B Calibrator, 


_ the most widely used DMM calibrator in the 
_ world. 


_ Select your calibrator. 


7451A-5100B Calibrator. $12,230 


_ Designed to cover calibration of meters of up to 
_ 4'/2 digits. Sources five functions: Direct voltage 


_ to 1100V. Alternating voltage to 1100V with fre- 


quencies from 50 Hz to 50 kHz. Resistance from 


19 to 10 MQ. Alternating and direct current to 


2A. IEEE-488 cable is included. For complete 
specifications, ask for Fluke document A0295. 
Y5000 Interface Buffer. $600 
Required if5215A or5220A amplifiers areselected. 
7451A-03 Wide Band Voltage Option. $3100 
Extends the 5100B’s frequency range to 10 Hz to 
10 MHz to cover RF voltmeters. 


Choose your system controller. 


74XXX-1722A Touch Screen 

Instrument Controller. $10,875 
Includes 7411C Software configured for your 
system. Easy re-configuration means you can 
add new instruments at any time. Also included: 
1.0 Mbyte memory expansion. Two IEEE-488/ 
RS-232 interfaces. Operators’ aid. 400 kbyte 
5'/4" floppy disk drive. AC divider. IEEE-488 
cable for unit under test (UUT) control. 


_ Option. 74XXX-1765B 20 Mbyte 
_ Hard Disk Drive. 


$3,420 
Increases storage capacity and system speed. 
Eliminates the need to use floppy disks for most 
operations. Includes IEEE-488 cable for connec- 
tion to the 1722A. 

74XXX-ES12 Controller. $12,616 
This selection features the Hewlett-Packard 


_ Vectra Model ES12 configured as a system 
_ Controller. Includes 7411PC Software configured 


for your system. Easy reconfiguration means you 
can add new instruments at any time. The hard- 
ware configuration includes: 12 MHz 80286 
processor. 20 Mbyte hard disk drive. 640 kbyte 
RAM. Floppy and hard disk controller. Two RS- 
232 ports. Two parallel ports. One 1.2 Mbyte, 
5'/4" and one 360 kbyte 5'/4" floppy disk drive. 
Two IEEE-488 control ports. DOS 3.3. HP EGA 
color monitor. AC divider. IEEE-488 cable for 
UUT control. 

Option. 74XXX-997 Operators Aid. $779 
Specialized keyboard for calibration procedures. 
Simplifies operation. Supplements the existing 
computer keyboard. Operates through an RS- 
232 port. 


74XXX-PS/2 Controller. $12,861 
This selection features the IBM PS/2. Model 50 
configured as an instrument controller. Includes 
7411PC Software configured for your system. 
Easy reconfiguration means you can add new 
instruments at any time. The hardware configu- 
ration includes: 10 MHz 80286 processor. 20 
Mbyte hard disk drive. 1 Mbyte RAM. Floppy 
and hard disk controller. Three RS-232 ports. 
One parallel port. Two 1.44 Mbyte, 31/2 " floppy 
disk drives. Two IEEE-488 control ports. DOS 
3.3. IBM VGA color monitor. AC divider. IEEE- 
488 cable for UUT control. 

Option. 74XXX-997 Operators Aid. $779 
Specialized keyboard for calibration procedures. 
Simplifies operation. Supplements the existing 
computer keyboard. Operates through an 
RS-232 port. 


Choose your auxiliary instruments. 


74XXX-900 Bar-Code Reader. $1124 
This selection adds the capability to read bar- 
coded property numbers directly. Streamlines 
identification of the unit to be tested and selec- 
tion of the proper procedure. Includes an Inter- 
mec 9510 bar code reader, 1260 Series wand 
with 10' coiled cord, power supply, manual and 
RS-232 cable. 

74XXX-8842A Digital Multimeter. $1560 
Adds 5'/2 digit DMM measurement capability to 
the system. Cannot be combined with the 74XXxX- 
8506A DMM option described below. Includes a 
Fluke 8842A/059 with AC and IEEE-488 options, 
IEEE-488 cable and Y8077 low thermal four- 
wire short. For complete specifications, ask for 
Fluke document G0142. 

74XXX-8506A Digital Multimeter. $4195 
Broadens 5100B Calibrator’s workload cover- 
age to 5'/2 digit DMMs and provides for high 
accuracy 6'/2 and 7'/2 digit DUM measurement 
Capability in the system. Can not be combined 
with the 74XXX-8842A DMM option described 
above. Includes an 8505A-02A ohms converter 
and IEEE-488 interface and cable. For complete 
specifications, ask for Fluke document number 
Go0g9g. 

7451A-5220A Transconductance 

Amplifier. $5920 
For calibrating high current ranges of handheld 
and other meters. Boosts system current capa- 
bility to 20A. Includes a Y5002 interface cable 
and 80J-10 10A current shunt. For complete 
specifications, ask for Fluke document A0075. 
74XXX-5215A Voltage Amplifier. $10,025 
Boosts the 5100B’s alternating voltage capabil- 
ity to 1100V at 50 kHz to calibrate instruments 
that measure these high volt-Hertz levels. In- 
cludes Y5001 calibrator interface cable. Can 
only be selected for cluster systems. 


Choose your packaging. 


74XXX-014 Lab Cart. $506 
A simple, inexpensive way to move your calibra- 
tion system from place to place. This sturdy, 
open frame cart has 4" wheels and space for a 
calibrator, DMM, 5220A amplifier, controller, 
monitor and bar-code reader. Cannot accomo- 
date the 74XXX-5215A Amplifier option due toa 
lack of room on the cart. Some assembly re- 
quired. 

Cluster. No packaging hardware is required. 
7451A-136 36" Instrument Rack 

and Enclosure. $3985 
Provides for complete mechanical integration of 
the 7451A system into one enclosure. Designed 
primarily for stationary use. Includes a caster 
base for movement on hard, level surfaces. Also 
included: power/controller interface panel, line 
power distribution contactor, fan, 3'/2" storage 
drawer and rack-mount kits for all 7451 A options. 
Cannot accomodate the 7451A-5220A Tran- 
sconductance Amplifier or 74XXX-5215A Ampli- 
fier options. See the 7451A-148 48" Instrument 
Rack and Enclosure described below. 

Option. 74XXX-100/M Mobile Base. $150 
Larger semi-pneumatic wheels permit move- 
ment of the rack-mounted system over bumps 
and rough surfaces. 

7451A-148 48" Instrument Rack 

and Enclosure. $4350 
Provides for complete mechanical integration of 
the 7451A system into one enclosure. Designed 
primarily for stationary use. Includes a caster 
base for movement on hard, level surfaces. Also 
included: power/controller interface panel, line 
power distribution contactor, fan, 3'/2" storage 
drawer and rack-mount kits for all 7451A options. 
Rack-mount kit for the 74XXX-8506A DMM is 
included unless the 74XXX-8842A DMM is se- 
lected. 74XXX-5215A Amplifier option cannot be 
installed in this rack. 

Option. 74XXX-100/M Mobile Base. $150 
Larger semi-pneumatic wheels permit move- 
ment of the rack-mounted system over bumps 
and rough surfaces. 


Choose your support. 


Extended Warranty. Extends the factory war- 

ranty to two years. Allows you to budget effec- 

tively for repair services and shortens turn-around 

time. 

On-Site Repair Service. Convenient. Reduces 

system down time. 

7411TAF Procedure Writing Training. 
$1,250 per person 

A five-day course that provides a comprehen- 

sive overview of 7411 Calibration Software and 

its applications in calibration systems. Held 

regularly at Fluke Service Centers. 

Option. The course can be conducted on-site. 


Contact your local Fluke Sales Office for more 
information on extended warranty, on-site repair 
and on-site warranty. 
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7409B Oscilloscope Calibration System 
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7409B 


'7409B Automated Oscilloscope 


Calibration System. 
| The 7409B system can be configured with its 


own controller to operate as a stand-alone ana- 
: log oscilloscope calibration system. Or it can be 
ordered without a controller and operated as a 
‘supplement to a 7457A or 7451A meter calibra- 
tion system. 


| Choose your calibrator. 


_7409B-CG5001 Oscilloscope 

Calibrator. $22,081 
Verifies vertical gain, horizontal timing and gain, 
vertical pulse characteristics, probe accuracy 
and compensation, current probe accuracy and 
up to six functions for meter calibration. 


Choose your controller. 


‘No Controller. The 7409B system is controlled 
‘by the controller in a 7457A or 7451A meter 
calibration system. 

74XXX-1722A Touch Screen Instrument 
Controller. $10,875 
Includes 7411C Software configured for your 
system. Easy reconfiguration means you can 
add new instruments at any time. Also included: 
1.0 Mbyte memory expansion. Two IEEE-488/ 
RS-232 interfaces. Operators’ Aid. 400 kbyte 
51/4" floppy disk drive. AC divider. IEEE-488 
‘cable for unit under test (UUT) control. 

Option. 74XXX-1765B 20 Mbyte 

Hard Disk Drive. $3420 
Increases storage capacity and system speed. 
Eliminates the need to use floppy disks for most 
operations. Includes |EEE-488 cable for connec- 
tion to the 1722A. 

74XXX-ES12 Controller. $12,616 
This selection features the Hewlett-Packard 
Vectra Model ES12 configured as a system 
controller. Includes 7411PC Software config- 
ured foryour system. Easy reconfiguration means 
you can add new instruments at any time. The 
hardware configuration includes: 12 MHz 80286 
processor. 20 Mbyte hard disk drive. 640 kbyte 
RAM. Floppy and hard disk controller. Two RS- 
232 ports. Two parallel ports. One 1.2 Mbyte, 
Pe and one 360 kbyte 5'/s" floppy disk drive. 
Two IEEE-488 control ports. DOS 3.3. HP EGA 
AC divider. IEEE-488 cable for 


color monitor. 
UUT control. 
Option. 74XXX-997 Operators Aid. $779 
Specialized keyboard for calibration procedures. 
Simplifies operation. Supplements the existing 
computer keyboard. Operates through an RS- 
232 port. 
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74XXX-PS/2 Controller. $12,861 
This selection features the IBM PS/2 Model 50 
configured as an instrument controller. Includes 
7411PC Software configured for your system. 
Easy re-configuration means you can add new 
instruments at any time. The hardware configu- 
ration includes: 10 MHz 80286 processor. 20 
Mbyte hard disk drive. 1 Mbyte RAM. Floppy and 
hard disk controller. Three RS-232 ports. One 
parallel port. Two 1.44 Mbyte, 31/2" floppy disk 
drives. Two IEEE-488 control ports. DOS 3.3. 


IBM VGA color monitor. AC divider. IEEE-488 
cable for UUT control. 
Option. 74XXX-997 Operators Aid. $779 


Specialized keyboard for calibration procedures. 
Simplifies operation. Supplements the existing 
computer keyboard. Operates through an RS- 
232 port. 


Choose your auxiliary instruments. 


74XXX-900 Bar-Code Reader. $1124 
This selection adds the capability to read bar- 
coded property numbers directly. Streamlines 
identification of the unit to be tested and selection 
of the proper procedure. Includes an Intermec 
9510 bar code reader, 1260 Series wand with 10' 
coiled cord, power supply, manual and RS-232 
cable. 

7409B-6061A Synthesized RF Signal 
Generator. $6025 
Provides an accurate amplitude signal from 10 
kHz to 1.05 GHz for verifying oscilloscope band- 
width. Includes IEEE-488 cable. 
74XXX-8842A Digital Multimeter. $1560 
Adds 5'/2 digit DMM measurement capability to 
the system. Includes a Fluke 8842A/059 with AC 
and IEEE-488 options, IEEE-488 cable and 
Y8077 low thermal four-wire short. For complete 
specifications, ask for Fluke document G0142. 
80K-6 High Voltage Probe. Extends the 8842A’s 
voltage measurement capacity to 6000V. 80kK- 
40 High Voltage Probe. Extends the 8842A’s 
voltage measurement capacity to 40000V. 


Choose your packaging. 


74XXX-014 Lab Cart. $506 
A simple, inexpensive way to move your calibra- 
tion system from place to place. This sturdy, 
open frame cart has 4" wheels and space for a 
calibrator, signal generator controller, monitor 
and bar-code reader. Cannot accomodate the 
74XXX-8842A DMM option due to a lack of room 
on the cart. Some assembly required. 


Cluster. No packaging hardware is required. 
7409B-136 36” Instrument Rack 

and Enclosure. $3985 
Provides for complete mechanical integration of 
the 7409B system into one enclosure. Designed 
primarily for stationary use. Includes a caster 
base for movement on hard, level surfaces. Also 
included: power/controller interface panel, line 
power distribution contactor, fan, 3'/2" storage 
drawer and rack-mount kits for all 7409B options. 


Option. 74XXX-100/M Mobile Base. $150 
Larger semi-pneumatic wheels permit movement 
of the rack-mounted system over bumps and 
rough surfaces. 

7409B-148 48" Instrument Rack 

and Enclosure. $4350 
Provides for complete mechanical integration of 
the 7409B system into one enclosure. Designed 
primarily for stationary use. Includes a caster 
base for movement on hard, level surfaces. Also 
included: power/controller interface panel, line 
power distribution contactor, fan, 3'/2" storage 
drawer and rack-mount kits for all 7409B options. 
Option. 74XXX-100/M Mobile Base. $150 
Larger semi-pneumatic wheels permit movement 
of the rack-mounted system over bumps and 
rough surfaces. 


Choose your support. 


Extended Warranty. Extends the factory war- 

ranty to two years. Allows you to budget effec- 

tively for repair services and shortens turn-around 

time. 

On-Site Repair Service. Convenient. Reduces 

system down time. 

7411ATF Procedure Writing Training. 
$1,250 per person 

A five-day course that provides a comprehensive 

overview of 7411 calibration software and its ap- 

plications in calibration systems. Held regularly 

at Fluke Service Centers. 

Option. The course can be conducted on-site. 


Contact your local Fluke Sales office for more 


information on extended warranty, on-site repair 
and on-site warranty. 
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Fluke Custom-Designed 
Automated Calibration Systems. 


Flexibility is the key word for Fluke’s custom 
automated calibration workstations. Now you 
can select the instrument combinations neces- 
sary to automate your calibration needs. Fluke 
offers a wide selection of both meter and 
oscilloscope calibration instruments which can 
be configured to satisfy your requirements and 
your budget. these workstations combine the 
accuracy of computer-aided calibration, the 
convenience of a test interface panel and the 
flexibility of customized configurations to meet 
a wide range of applciations. These worksta- 
tions can be mounted in mobile racks to allow 
the calibrator to be easily transported to the 
work site. 
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Fluke will configure arrangements of various 
instruments. Contact your local Fluke Sales 
Representative for help in configuring a worksta- 
tion. 


The Fluke A123 - Automated Meter 
Calibration Workstation 


The Fluke A123 is a computer-aided auto- 
mated calibration workstation which can be 
configured in a variety of ways to calibrate even 
the most accurate DMMs and oscilloscopes. All 
systems provide complete sourcing capabilities 
of direct volts, alternating volts, direct current, 
alternating current and resistance as well as 
measuring capability for direct volts, alternating 
volts, and resistance. Optional equipment can 
be added to extend the frequency range and 
also boost the alternating voltage output and 
current output. 


The unit under test (UUT) is connected to the 
A123 through the Modular Test Interface Panel 
(MTIP). This provides all the connectors for the 
system instruments as well as the controller's 
data ports. The UUT can be connected to the 
1722A’s port for closed-loop calibration via the 
IEEE-488 bus. In this case, the operator simply 
starts the calibration test and the system digitally 
calibrates itself and the UUT. 


Modular Test Interface Panel 


Hewlett Packard, HP, Vectra and Shared Resource 
Management (SRM) are trademarks of Hewlett- Pack- 
ard Co. 


Intermec is a trademark of Intermec Corporation. 


IBM PS/2 and PC/AT are trademarks of International 
Business Machines Corporation 


Tektronix is a trademark of Tektronix, Inc. 


Specifications subject to change without no- 
tice. Some products and services may not be. 
available outside the U.S. Contact your local, 
Fluke or Philips representative for details. 
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_ Standards for Your Traceability 
Requirements 


The best of instruments are only useful when 
/you can depend on them to make accurate 
_ measurements. Fluke supports the accuracy of 
_ the instruments it sells through a line of calibra- 
_ tion instruments and standards. Because these 
instruments have excellent short- and long-term 
_ stability, they are the ideal choice for transferring 
| and maintaining electrical traceable units in your 
facility. 
| Two ofthe most recent additions to Fluke’s line 
_of standards are the 732A Direct Voltage Refer- 
| ence Standard and the 752A Reference Divider, 
| developed to support the accuracy requirements 
of the 5440 Series Calibrators and Fluke’s own 
Primary Standards Lab. These two standards 
| make it possible for you to maintain direct volt- 
_age standards in your facility with accuracies not 
previously attainable outside a national labora- 
tory. Also, an innovative calibration scheme, the 
| Direct Voltage Maintenance Program, is oper- 
ated by Fluke to make it possible for you to 
maintain this superb accuracy. 
__ As Fluke continues to advance the state of the 
art in measurement and calibration, there will be 
-acontinuing need for better, more accurate, and 
more effective ways to assure your measure- 
‘ments are accurate. You can have complete 
confidence in Fluke’s commitment to supporting 
existing and future instruments through effective 
standards and innovative, efficient methods for 
applying them to your needs. 


aV Standards and Accessories 


*°540B Thermal Transfer Standard 
*°510A AC Reference Standard 

-* A40 and A40A Current Shunts 

* A55 Thermal Converters 


Resistance Standards 
'° 742A Resistor Standards 


dV Standards and Accessories 


* 732A dV Reference Standard 

* Transport Case and Battery Charger for 732A 
* Direct Voltage Maintenance Program 

* 731B dV Reference Standard 


Dividers, Lead Compensators, and 
Null Detectors 


c 752A Reference Divider 

* 750A Reference Divider 

. 720A Kelvin-Varley Divider 
*721A Lead Compensator 

* 845AB/AR Voltmeter/Null Detector 


| 
H 


| lab. operat ) 


‘tation The udent will il bagin to see ad use 
| creative techniques for specific measure- 
ment and calibration applications. oo 


: “Principles of Metrology” Course 

ane. Fluke Principles of Metrology training 

j | course provides five days of intensive train- 

_ ing for solving the problems of day to day cal 

The course includes practical 
‘il 


Traceability 
Traceability means that there isa docu- 


mentable link between the accuracy of an 
instrument and the highest level of standards — 


as maintained by a national or international 


laboratory. The highest level of standards are 


referred to as legal standards. This means | 


that they are recognized among several na- 


tions as being the standard of reference. The 


standards themselves may take the form of 


| physical constants or natural phenomena, 


standard reference material, or Booked ratio 

techniques: : 
Traceability requirements must be fulfilled 

in order for you to have confidence in your 


measuring instruments. Traceability require- 


ments are often legal as well as practical re- 


quirements. You can think of traceability as _ 
the pedigree of measurement much like trac- 


ing the bloodline of champion animals. From 
a particular calibration job, each measure- 
ment can be traced all the way back to 


national standards. This trail of calibration is 


carefully recorded along with the details of 
the procedure. This typically includes the — 


- conditions of the test, the instruments used to — 


make the calibration, and a ee peony 
calibrations. 
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742A 


Pet eld ( i= 742A~] RESISTANCE STANDARD 
CURRENT SENSE 


NOMINAL VALUE = 10 
TEMPERATURE RANGE 


Fluke 742A Standard Resistors are high accu- 
racy working standards for precision, on-site 
resistance calibration. Their excellent tempera- 
ture stability allows them to be used from 18°C to 
28°C with typically less than 2 ppm degradation. 
Using the calibration table supplied with the 
standards, which lists corrections in 0.5°C incre- 
ments, this uncertainty can be reduced to near 
zero. No cumbersome oil or air baths are re- 
quired. 

Because 742A Standard Resistors are small 
and rugged, they are easy to transport. Care has 
been taken to reduce resistance changes brought 
about by thermal and mechanical shock. Re- 
trace (permanent shift in resistance) is typically 
less than 2 ppm after cycling between 0°C and 
40°C. 

Aconvenient transit case, designed to hold two 
standards, is available as an option. 


© 742A-10k RESISTANCE STANDARD 


CURRENT SENSE 


NOMINAL VALUE = 10k 0 
TEMPERATURE RANGE 18 
MAXIMUM VOLTAGE =30V. 
MAXIMUM CURRENT = 3 mA 


Optional 742A-7002 transit case. 


742A-10k 


Specifications 


Nominal Value: 

742A-1: 1Q +2 ppm; 

742A-10k: 10 kQ +2 ppm 

Calibration Uncertainty at 23°C: +1 ppm 
Operating Temperature: 18°C - 28°C 
Stability (6 months): 

742A-1: 5 ppm; 742A-10k: 2.5 ppm 
Stability (12 months): 

742A-1: 8 ppm; 742A-10k: 4 ppm 
Maximum Voltage: 

742A-1: 0.5V; 742A-10k: 30V 
Storage Temperature: 0°C - 40°C 
Retrace (permanent change in R): 
18°C to 28°C cycle: Negligible 

0°C to 40°C cycle: <2 ppm 

Report of Calibration: Table of resistor values 
for 18°C to 28°C in 0.5°C increments. 
Size: 3.4 in H x 4.15 in W x 5 in D 
Weight: 

742A-1: 2 Ibs. 

742A-10k: 1.7 Ibs. 


Ordering Information 


Models January 1989 prices 


742A-1 1Q Resistance Standard ........... $795 
742A-10k 10 kQ Resistance Standard .. 695 
742A-7002 742A Transit Case; 

holds two unit ...c.0ie) eee eee 195 
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732A dV REFERENCE STANDARD 


_ The Fluke 732A is a solid state, dV reference 
Standard which provides significant performance 
improvements in stability, ruggedness, and trans- 
| portability. Its 10V output offers better resolution, 
lower noise, and simpler operation than stan- 
dard cells. The 732A also includes outputs of 1.0 
/and 1.018 volts. 
_ The accuracy and stability of the 732A allows 
direct substitution for saturated standard cells in 
| many aplications. Its stability of 0.5 ppm for 30 
{ 


days provides the confidence necessary to cali- 


132A 


ac pwr (al 
etry cus Gl 
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(NSN 6625-01-175-1193) 732A 


brate high-performance instruments. In addi- 
tion, the use of the 10V output as a primary 
reference standard means that the effects of 
thermal emfs and noise are reduced. 

The 732A can be shorted, even for extended 
periods of time, without damage and recovers 
without loss of stability. The unit may be power 
ed by line voltage or will operate 12 hours on its 
internal battery — even longer on external bat- 
teries. Either line power or the external battery 
may be removed without affecting the output. 


Saturated standard cells are fragile and sus- 
ceptible to shock and vibration during traveling. 
The 732A was designed for air or ground ship- 
ment with no special handling. 

The internal oven has high thermal gain allow- 
ing full accuracy to be specified over an operat- 
ing range of 23°C +5°C. Therefore, this new 
reference standard may be used outside of the 
conventional standards laboratory environment 
in areas where saturated cells or other transfer 
standards would not be accurate. 

The 732A dV Reference Standard was origi- 
nally developed by Fluke to transfer the volt into 
our own manufacturing facility. The unprece- 
dented success achieved by this effort led to the 
development of the 732A for the commercial 
market. Fluke has developed a worldwide net- 
work of regional support centers to provide cali- 
bration support for the 732A where local stan- 
dards are not available. These centers maintain 
volt-transfer programs with the national stan- 
dards laboratories. 


Transport Case and Battery 


.Charger 


The 732A-7002 Transport Case is a rugged, 
fiberglass, foam-lined case capable of holding a 
732A dV Reference Standard and a 732A-7003 
Battery Charger, complete with up to four 732A- 
7005 Battery Packs. The extra battery capacity 
of four Battery Packs plus the heat-conserving 
insulation of the foam lined case will extend the 
off-line operating time of the 732A to about 72 
hours. 

The 732A-7003 Battery Charger is specially 
designed to hold and charge from one to four 
Battery Packs with the proper constant current, 
constant voltage cycle to avoid damage from 
over-charging. Fully discharged batteries are 
returned to approximately 95% charge in 24 
hours. The charger provides the necessary iso- 
lation diodes and interconnections to provide the 
optimum charge to battery packs which may 
have unequal capacities or states of charge and 
to connect the batteries to the 732A dc power 
input connector. 


Technical Specifications 


Absolute Uncertainty: The 732A is normally 
delivered without absolute uncertainty specifica- 
tions because, to maintain calibration as a trace- 
able standard, the 732A must continue to re- 
ceive uninterrupted operating voltage from line 
power or from the self-contained batteries, which 
provide approximately 12 hours of off- line op- 
eration. The 732A is normally shipped from the 
factory with the battery switch turned off. Upon 
receipt, the 732A must be powered up and 
stabilized for 24 hours before calibration against 
traceable standards. The absolute un certainty 
specifications for the 732A must then relate to 
the uncertainty specifications of the traceable 
standards used for this calibration. 
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TOA, 


For acertified calibration by the Fluke Standards 
Laboratory and shipment under power, refer to 
the 732A-000 and 732A-100 options described 
under the Direct Voltage Maintenance Program, 
next page. 

These specifications include effects of line volt- 
age variations of +10% and assume the 732A 
has been continuously powered. 


Stability: Parts per million, 18°C to 28°C 


[Oulput [30 Days [60 Days|6 Months] 7 Year 


10V +0.5 +1.0 IRS 
1.018V = 169) +4.0 +6.0 
1V 10 +4.0 +6.0 


Temperature Coefficient: +0.05 ppm per °C for 
10V range, +1.0 ppm per °C for 1V and 1.018V 
ranges, from 18°C to 0°C to or 28°C to 40°C 
Output Adjustment: +50 uV for 10V and 1.018V 
ranges, +5 uV for 1.0V range 

Output Impedance: 1 mQ for 10V output, 1 kQ 
for 1V and 1.018V outputs 

Output Current: <12 mA at 10V output. Limited 
by 1 kQ output impedance at 1V and 1.018V 
output 

Output Protection: May be shorted indefinitely. 
Protected against high voltage input transients 
to 1100V 

Load Regulation: <1.2 ppm at 10V output from 
0to12mA 

Line Regulation: <0.05 ppm of output for +10% 
line change 

Output Noise: <1 uV rms at 10V output from 
0.1 Hz to 10 Hz 

“Note: See the Direct Voltage Maintenance Program 
description on page 231 for the improved specifications 
and traceability which can be obtained for the 732A. 


230 


General Specifications (732A) 


Temperature: 0°C to 40°C, operating; 0°C to 
50°C, non-operating (with internal battery pack 
switched off 

Relative Humidity: <95% to 30°C, <75% to 
40°C, non-condensing 

Altitude: <3050m (10,000 ft) operating 
Vibration: Per MIL-T-28800, Type Ill, Class 5, 
Style E 

Safety: IEC 348, 2nd edition, 1978 and ANSI 
C39.5, 1980 

Power: 100V, 120V, 220V, or 240V ac+10%, 50 
to 400 Hz or 24 to 30V ac 50 to 60 Hz. Also 
external 24 to 40V dc. Internal 24-V lead acid, 
gelled electrolyte battery operates for 12 hours 
at 23°C when fully charged. Trickle-charged 
continually when external power is applied 
Size: 19.1 cm H x 22.1 cm W x 60.3 cm D 
(7.53 in x 8.69 in x 23.75 in) 

Weight: 12.3 kg (27 Ib) 

Inciuded: Instruction manual, line cord, adjust- 
ment tool and one 732A-7003 Battery Pack 
732A-7002 Transport Case 

Size: 77 cmx 61 cm x 31 cm (30 in x 24 in x 12 in) 
Weight: 12 kg (26 Ib) 

732A-7003 Battery Charger 

Input Power: 100V, 110V, 115V, 120V, 200V, 
220V, 230V, or 240V ac 10%, 50 to 400 Hz, 
100W max 

Size: 61 cm x 19 cm x 22 cm (24 in x 8 in x 9 in) 
Weight: 5.9 kg (13 Ib) alone; 23 kg (50 Ib) when 
equipped with four battery packs (732A-7005) 
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Ordering Information 


Models January 1989 prices 


732A DC Reference Standard ............... $3800 
732A-000* w/Special Calibration, 


shipped hot" ** siscscsspenee a hapaad dys eRe 4040 
732A-100* w/Special Calibration and 

Drift Certification, shipped hot* ......... 4245 
* See page 231 for description 
** Under power 
Accessories (Also see page 485) 
732A-7002 Transit Case ...........ccccceeeeee 625 
732A-7003 Battery Charger and 

Auxiliary Battery Case ........ceeeeeeeeeees 1465 
732A-7004 Rack Shelf (Holds 2 

732As or 732A and 752A) ..........000000 340 
732A-7005 Replacement Battery Pack .. 375 
5440A-7002 Low Thermal Copper EMF 

Plug-in-Gables .....:.:.:..20-tecsee 350 
845AB Voltmeter/Null Detector 

W/batt@ry ....i.c.-....:c00eosetger ogee 2490 
845AR Voltmeter/Null Detector 

W/rack MOUNT... .....0-6.0.. Se 2350 


Service & Support 


Warranty 

One-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 


Extended Warranty 
SC1-732A Repair (w/calibration) ........... 
SC2-732A Cal ..:.joscc.:.-s21 ee 
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t Voltage Maintenance Program 


Built around the 732A Direct Voltage Refer- 
_ ence Standard, the Fluke Direct Voltage Mainte- 
/ nance Program (DVMP) provides state-of-the- 
_ art uncertainty for your own laboratory, traceable 
to the U.S. National Bureau of Standards (NBS). 
The 732A is a solid-state direct voltage refer- 
_ ence standard which enables voltage transfers 
with uncertainties of only a few tenths of a ppm, 
_ while meeting the requirements for ruggedness 
and a range of operating temperatures. This 
| level of performance is made possible by the low, 
predictable drift rate, allowing accurate extrapo- 
_ lation of the output voltage to be made over long 
time intervals. With the DVMP, dissemination of 
_ the legal volt can be easily accomplished with an 
_ uncertainty of less than one ppm. 


: Traceability 


Traceability to the legal volt is the principle 
objective of the DVMP. The Fluke Primary Stan- 
_ dards Laboratory in Everett, Washington (U.S.A.) 

maintains traceability to NBS and other national 
Standards laboratories at the 10 volt level. Fluke 

establishes a “Traceability Plane” for you con- 
Sisting of the mean (average) of the reference 
voltages maintained by your participating labo- 
Tatories. 


Four Services, 
Six Options to Choose From 


The Fluke Direct Voltage Maintenance Pro- 
gram consists of four calibration services, result- 
ing in six possible options, which can be used 
Separately or in combination, depending on your 
Needs. Two of the services are calibrations, 
performed completely by Fluke personnel, in the 
Fluke Standards Lab. These calibrations may be 
ordered as an option on a new 732A or as an 
option to be added to a 732A purchased previ- 
ously. The other two calibration services are 
| performed by the user, using a Fluke-owned 
standard, at the user’s site, with the data trans- 
/Mitted to the Fluke Standards Lab for reduction 
and analysis. Complete description of the op- 
tions follows: 

1. Option 732A-000. Order this option to have 
an output voltage calibration performed ona 
newly ordered 732A. Before shipment, your 
new 732A will be compared to the direct 
voltage standards maintained in the Fluke 


Primary Standards Laboratory which are 
regularly compared to the Legal Voltage 
Standards maintained by the U.S. National 
Bureau of Standards. A report of calibration, 
listing the deviation from the nominal and the 
uncertainty of calibration is delivered with the 
instrument. The instrument will be delivered 
under power from self-contained and auxil- 
iary batteries to insure the calibration. 


. Option 732A-000R. This is the option to 


order for calibration or re-calibration of a 
732A purchased previously. Your 732A, when 
returned to the factory, will receive the same 
calibration as detailed under 732A-000 above, 
and will be returned to you under power. 


. Option 732A-100. Order this option to have 


a new instrument calibration for output volt- 
age and characterized for drift rate before 
shipment from the factory. Your new 732A 
will be tested for both output voltage and drift 
rate by comparison against traceable stan- 
dards for a period of 60 days in the Fluke 
Primary Standards Laboratory. Knowing the 
drift rate, the total uncertainty as a function of 
time is much reduced. A report of calibration, 
listing output voltage, drift rate, and uncer- 
tainties is delivered with the instrument which 
is delivered under power. 


. Option 732A-100R. This is the option to 


order for output voltage calibration and drift 
rate testing of a 732A purchased previously. 
Your 732A, when returned to the factory, will 
receive the same calibration and 60 day drift 
rate characterization as detailed under 732A- 
100 above, and will be returned to you under 
power. 


. Option 732A-200. This is the option to order 


for calibration of your 732A in your own 
laboratory. A Fluke-owned, calibrated 732A, 
together with all necessary connecting cables 
and clear operating instructions, will be sent 
to your site for comparison with your refer- 
ence standard. A series of readings you 
make over a period of five days is recorded 
and returned to Fluke for evaluation at the 
Fluke Primary Standards Laboratory. A value 
is then assigned to your 10 volt standard, 
relative to the legal volt, and a report of 
calibration is returned to you. The quoted 
price for the 732A-200 option includes the 
shipping costs for the Fluke-owned 732A. 


6. Option 732A-201. If you have more than one 
732A in your lab, this is the option to order for 
calibration of each additional reference at 
the same site (must be ordered with Option 
732A-200). Data collected by the user will be 
reduced and evaluated by the Fluke Stan- 
dards Lab, and a report of calibration issued 
for the reference standard. 


Drift Rate Uncer- 
tainty (DU)** 
9 


Days|Days 
ppm 


732A-000) 0.6 ppm : 


.35 


ppm 


732A-200} 0.6 ppm 


* Typical 99% confidence level; actual uncertainties 
determined at the time of test 
™ Drift rate uncertainty will be established with 
repeated participation in the DVMP 


How To Order 


Note: At the present time, due to the difficulty in making 
timed shipment to international customers, calibration 
services requiring under power shipment are only 
available in selected countries. 


It is important to recognize that proper timing 
and coordination of the activities between Fluke 
and your firm are essential to successful delivery 
of a 732A under power. Following receipt of an 
order for one of the DVMP services, you will be 
contacted directly by Fluke factory personnel. 
For this reason the following information must be 
included with each order: 


° The option number ordered. 

° If options 732A-000R or 732A-100R are 
ordered, include the serial number of the in- 
strument to be returned to Fluke for the 
service. 

° The exact address where the shipment will 
be received. 

°* The name and telephone number of the 
person who will be responsible for receiving 
the shipment and connecting it to the power 
line when it arrives. 

* The name and telephone number of an alter- 
nate responsible person if the first desig- 
nated individual is unavailable. 

° Any restrictions on hours of the day during 
which receiving can take place. 

° Fluke guarantees arrival of the instrument 
under power. If it is delayed, Fluke or the 
carrier will pay the shipping charges for re- 
turn of the instrument to Fluke for recalibra- 
tion. 


| 
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Ordering Information 


Models January 1989 prices 
732A-000 New 732A w/Special Cal, 

shipped under Powe ............ceeee $4040 
732A-000R Special Calibration, 

shipped under power ....................-. 295 
732A-100 New 732A w/Cal, 

shipped under power .............: 4245 


732A-100R Calibration, 
Drift Certification, 

shipped under power ................-- 550 
732A-200 On-Site 10V Certification 

w/Fluke Standard 


(includes shipping charges) ................ 495 
732A-201 Certification of Additional 
Reference/Same Site 0.0... §=125 


| 
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752A REFERENCE DIVIDER 
CALIBRATE 


BALANCE 


SER, 
ee 


OPERATE — 


‘neers PUSH FO: TURN memes 


- 


WULL 
DETECTOR 


REFERENCE — 
STANDARD — 


Ratio accuracy of 0.2 ppm on 10:1 ratio 
Ratio accuracy of 0.5 ppm on 100:1 ratio 
Built in calibration bridge 


a I RN Fe EE LES AIOE NEE LL PELE ED LA ORE SSE EATEN 


The Fluke 752A Reference Divider sets new 
| Standards for direct voltage ratio accuracy and 
ease of use. It offers two divider outputs, 10:1 
and 100:1 with output uncertainties of less than 
0.2 ppm and 0.5 ppm respectively. 

_ Before each use, the 752A is easily calibrated 
with only a stable voltage source and null detec- 
tor like the Fluke 845AB or 845AR. The entire 
| Procedure requires only five minutes and does 
not require external standards. 

_ The 752A also includes internal switching for 
Calibrating the 100 mV, 1V, 10V, 100V, and 


f 


| 
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(NSN 6625-01-175-1192) 752A 


1000V ranges of a voltage calibrator to a 10V 
reference source (such as the Fluke 732A dV 
Reference Standard) without having to change 
the lead connections. It provides the voltage 
division capability required to calibrate state- of- 
the-art calibrators and similar instruments. 

A “self-calibration” procedure allows you to 
compensate for long term changes in value of 
the divider resistors by switching their positions 
in various Wheatstone bridge configurations and 
using the BALANCE pot on the front panel. 


These specifications apply for the lifetime of 
the instrument over the temperature range of 
18°C to 28°C. 

Ratio Ranges: 10:1 and 100:1 

Ratio Accuracy: The following table specifies 
the ratio accuracies of the 752A that apply for a 
temperature variation of less than +1°C from the 
self-calibration temperature (between 18°C and 
28°C) for up to 8 hours following self-calibration. 


Range Input Output 
Voltage | Uncertainty 
10:0 0 to 100V 0.2 ppm +0.5 nV 
100:1 0 to 1000V 0.5 ppm +1.0 nV 
*Null accuracy refers to the required accuracy of the null 
detector reading during self-calibration 


Temperature Coefficient: 1+1 ppm per °C over 
range of 18°C to 28°C. Typically 0.1 ppm per °C 
from 15°C to 30°C 

Input Resistance: 

10:1 Ratio: 380 kQ +1% 

100:1 Ratio: Divider is 4 MQ Driven Guard is 4 
MQ; total is 2 MQ +1% 

Maximum Input Voltage: 200V for the 10:1 
ratio; 1100V for the 100:1 ratio 

Power Coefficient: <0.05 ppm of output with 
100V applied for 10:1 ratio and <0.3 ppm of 
output with 1000V applied for 100:1 ratio (in- 
cluded in the ratio accuracy specifications) 
Temperature: 0°C to 50°C, operating; -40°C to 
75°C non-operating 

Relative Humidity: <75% to 40°C, <45% to 
50°C, non-condensing, operating <100% 10- 
50°C, non operating 

Altitude: <3050m (10,000 ft) operating; 
<12,200m (40,000 ft) non-operating 

Vibration: Per MIL-T-28800C, Type III, Class 5, 
Style E 


Safety: IEC 348, 2nd edition, 1978; ANSI-C39.5, SE 


1980 

Size: 19.1 cm H x 22.1 cm W x 60.3 cm L (7.53 
in x 8.69 in x 23.75) 

Weight: 8.4 kg (18.5 Ib) 

Included: Instruction manual 


January 1989 prices 


j rN . rat 
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752A Reference Divider ...............:.00000e $5190 
Accessories (Also see page 485) 
5440A-7002 Low Thermal Copper EMF 
Plug-in: Cables).c.c.ncs ees 350 
845AB Voltmeter/Null Detector 
w/Datteny Pack sawetncsterieee cts 2490 
845AR Voltmeter/Null Detector 
W/TACK MOUNT. sent. tose tee ee 2350 
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“riseeen S40R TRERMAL TRANSFER STANDAEG 


100 ppm aV/dV transfer ‘uncertainty a 
Less than 100 ppm dc reversal error 


Overvoltage protection - : 
Polarity reversal switch — 


The Fluke 540B is a thermal transfer instru- 
ment for precise measurement and calibration of 
alternating voltage and current. The 540B is 
designed for simple operation with positive pro- 
tection from overloads. Voltage transfers may be 
made from 0.25V to 1000V rms in 14 ranges, with 
a frequency range from 5 Hz to 1 MHz. Each 
range maintains specified accuracy down to half 
of range. Resolution of input per scale division 
varies from 12 ppm at full range to 60 ppm at half 
of range. Basic aV to dV transfer uncertainty is 
100 ppm (+0.01%) without the use of calibration 
curves or correction tables. 

The thermal element in the 540B is a specially 
constructed vacuum thermocouple protected 
from overvoltage. Up to 1500V dc or rms ac may 
be applied on any range without damage. A 
pushbutton protection disable switch allows 
confirmation that diode aging in protection cir- 
Cuitry is not contributing to error. 

Three galvanometer sensitivity settings are 
provided. A sensitivity test fundtion provides 
momentary galvanometer deflection for 0.1% 
and 0.01% of input voltage, at any galvanometer 

sensitivity setting. 

' The 540B includes a meter-display search 
function, for continuous visual indication of input 
percent of range. The search function indicates 
when the overload circuit has activated, by de- 
flecting upscale into a red “overload” area. After 
an overload condition, the 540B is returned to 
normal operation simply by setting the mode 
switch to “off.” 
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Frequency range 5 Hz-1 MHz (to 90 MHz with uhARS) 


(NSN 6625-00-288-0184) 540B 


940B Thermal Transfer Standard 


The basis of transfer comparison in the 540B is 
always 1:1; ac and dc voltages are placed across 
the same transfer circuit. In this way, accuracy is 
independent of range division ratios. 

Dc reversal error in the thermocouple is less 
than 100 ppm (0.01% of input voltage. A conven- 
ient “push-to-reverse” switch is provided to re- 
verse dc input polarity. 

‘A high frequency thermal converter input jack 
is provided so Ithat the galvanometer and Lin- 
deck reference supply may be used with Fluke 
Model A55 High Frequency Thermal Converters. 

The 540B operates from rechargeable nickel- 
cadmium battery cells for complete isolation 
from line power. Fully charged, the 540B may be 
operated for up to 200 hours without an interup- 
tion for charging. 


Calibration 


Each range is adjusted to be within the speci- 
fied deviations from zero error as defined by 
reference standards maintained by the Fluke 
Standards Laboratory and periodically calibrated 
by the U.S. National Bureau of Standards. These 
ac/dc difference figures do not include U.S. 
National Bureau of Standards’ random and sys- 
tematic errors. Fluke test reports to the nearest 
100 ppm are aviliable at extra cost upon request. 


Characterization 


Model 540B-900 is a 72-point characterization 
of anew 540B Thermal Transfer Standard. Model 
540B-901 is the same characterization service 
for a customer-owned 540B, available through 
Fluke Technical Service Centers. All characteri- 
zations are actually performed by the John Fluke 
Standard Laboratory in Everett, Washington. 
This 72-point characterization is intended to 
support customers who wish to characterize 
5200A-800 Enhancement Software. 

Special characterizations to meet specific cali- 
bration requirements are also available. Consult 
your local Fluke Sales Office for further informa- 
tion. 


Specifications 


Voltage Ranges: 0.5, 1,2, 3,5, 10,20,30,50,100, 
200, 300, 400, and 1000V, with each range 
usable from 1/2 to 1 times rating 


aV to dV Transfer Uncertainty 


Frequency 
He 
+0.02 
+0.04% 


5-20k 


20k-50k 
50k-100k 
100k-500k 
500-1M 


Search Function: 
percentage of range 
Input Impedance: 1800/V 

Polarity: Reversible, front panel push-button 
Galvanometer: Fluke electronic type 
Galvanometer Resolution: 12 ppm of input/ 
scale division at full range; 60 ppm of input/scale 
division at half range 

Thermocouple Reversal Error: <100 ppm of 
input at full range; <300 ppm at half range 
Overload Protection: Withstands up to 1500V 
dc or rms ac, any range 

Power: 115V or 230V ac +10%, 50 to 440 Hz, 
7W; self-contained rechargeable batteries; 200 
hours operation, 16 hours recharge time 

Size: 17.2 cm H x 41.7 cm W x 19cm D (in Hx 
17 in W x 7.75 in D) 

Included: Instruction manual, A55 connecting: 
cable 


Meter display of input as 


{ 


Ordering Information 


Model January 1989 prices 
540B Thermal Transfer Standard .......... $5900 
Accessories | 
540B-103 7" Rack Adapter... 130. 
540B-110 Rechargeable Battery Pack 

(retrofitikit)!2....282..22 ae eee 475° 
A40 Current Shunts)...223cseccce- esse eee 630. 
A40A Current Shunts .0...........c eens 700 


A55 High Frequency Thermal Converters 735, 
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Models A40 and A40A Current Shunts make 
possible accurate ac to dc current transfer 
_measurements using the Model 540B Thermal 
Transfer Standard and a known dc source. 
_Measurements may be made over a 2.5 mil- 
liampere to 20 ampere range with a frequency 
_ response from 5 Hz to 50 kHz. Measurements to 
100 kHz may be made up to 5 amperes. 
Twelve A40 Current shunts are available with 
current ratings from 10 milliamperes to 
5 amperes. A40A shunts are availbel with cur- 
rent ratings of 10 and 20 amperes. Each shunt 
_maintains specified accuracy down to half its 
fated current level. With no shunt in place, the 
_540B may be used directly ofr current transfer 
-measurements from 2.5 milliamperes to 
5 milliamperes. 
_ A40 shunts plug into pane! connectors on the 
5408. A40A shunts require special cables, avail- 
able separately. 


} 
} 
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A40/A40A 


Calibration 


All ac to de differences expressed in the speci- 
fications are deviations from de standards main- 
tained by the U.S. National Bureau of Standards, 
and may be obtained without the used of calibra- 
tion curves or correction tables. When properly 
used with a Fluke 540B Thermal Transfer Stan- 
dard, wach A40 and A40A Current Shunt is 
within the specified deviation from zero error, as 
defined by reference standards maintained by 
the John Fluke Standards Laboratory and peri- 
odically calibrated by the U.S. National Bureau 
of Standards. These ac to de difference figures 
do not include U.S. National Bureau of Stan- 
dards random and systematic errors. Fluke test 
reports to the nearest 100 ppm (0.01%) are 
available at extra cost upon request. 


A40, A40A 


Specifications 


A40 Current Ratings: 10, 20, 30, 50, 100, 200, 
300, and 500 mA; 1, 2, 3, and 5A (RMS) 
A40A Current Ratings: 10 and 20A (RMS) 


Uncertainty 


AC to DC Difference 
icra aso [aoa | 


5 Hz - 20 kHz +0.02% +0.03% 
20 kHz - 50 kHz +0.038% +0.05% 
50 kHz - 100 kHz +0.05% 


Ordering Information 


Models January 1989 prices 


$630 


Accessories (Also see page 485) 


A45-4003 Input Cable for A40A Shunts . 70 
A45-4004 Output Cable for A40A Shunts 100 
Y8133 Test Lead Kit for A40 Shunts ...... 22 
C41 Storage Cases ........ccccceecseesteeeees 630 
‘National Stock Numbers are available for most A40 
and A40A shunts. Contact your Fluke sales engineer for 
details. 
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A595 High Frequency Thermal Converters 


Model A55 Thermal Converters make possible 
accurate thermal-transfer aV to dV measure- 
ments form subaudio frequencies to the VHF 
region. The design is comparable to that of 
standards maintained by the U.S. National Bu- 
reau of Standards. 

Designed for use with the Model 540B Thermal 
Transfer Standard, nine model A55 Thermal 
Transfer Standards are available to match each 
540B voltage range from 0.5V to 50V. The 540B 
includes a compatible connector that bypasses 
its internal transfer circuit, kKusing only the null 
detector and reference supply. Each A55 con- 
verter maintains specified accuracy down to half 
its rated voltage. 

Aspecially constructed thermocouple, selected 
for frequency characteristics and low dV rever- 
sal error, is the thermally responsive element. 
Input voltage is applied directly across the th- 
ermocouple heater on the 0.5V model. For higher 
voltages, low termperature-coefficient coaxially 
mounted metal film series dropping resistors are 
used. 


236 


Certification 
Each A55 converter includes a Fluke produc- 


tion test record of aV to dV differences at 1, 10, © 


20, and 30 MMHz. A55 converters rated below 
20V also include a production test record of aV 
to dV difference at 50 MHz. Fluke test reports at 
other frequencies and voltages are available at 
extra cost upon reugest. AV to dV differences 
are established to within +100 ppm by compari- 
son to Fluke standards that are periodically inter- 
compared with the U.S. National Bureau of 
Standards. 


Accessory Kit 


The Model A55-110 Accessory Kit is recom- 
mended for use with A55 Thermal Converters in 
virtually any calibration or measurement setup. 
The kit includes: 

* Coaxial tee for A55 inmput (GR type 874-TL). 
* Three coaxial adapters for A55 input: UHF, 

BNC, and type N jack. 

* Interconnecting coaxial cable, as cource to 
coaxial tee. 


Specifications 


Voltage Ratings: 0.5, 1,2, 3,5, 10, 20, 30 & 50V* 
“Each converter is useable from 1/2 to 1 times its rated 
voltage (rms) 


Uncertainty: 


Calibration Typical aV to 
Uncertainty* | dV Difference 


<+0.01% 
+0.01% 


+0.05% 
+0.10% 
+0.15% 
+0.20% +0.10% 
+0.50% +0.30% 


* All calibration is referenced to center of GR 874-TL 
coaxial tee attached to converter input connector 

**50 MHz calibraiton available only for 0.5, 1, 2, 3, 5, and 
10V converters 


+0.01% 
+0.02% 


Input Impedance: 2000/V, approximate 
Output Voltage: 7 mV nominal, at rated input 
Output Resistance: 82 

Reversal Error: <250 ppm (0.025%) 

Input Connector: GR type 874-TL 

Output Connector: Amphenol 80-PC2M (2-pin 
microphone) 

Size and Weight 


0.5V Seo) 8.4 28 

1V, 2V 13.2 
16.5 
17.9 


17.9 


3V, 5V 
10V, 20V 
30V, 50V 


Included: Instruction manual and certification 


Ordering Information 


Model January 1989 prices 
A55* High Frequency Thermal 
CONVEMEN. 5:23 <6.<-.qenke a $738) 


*Order by voltage rating, eg: A-55 -05V. Prices are for 
each converter 


Accessories (Also see page 485) 


AS5-110 Accessory Kit’..:.../2. cies 735 | 
C55'Storage Case ..n.2.5.. eee 630 | 


Service & Support 


Warranty . 

One-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 
Extended Warranty 
$C1-A55 Repair (w/calibration) ............. 35 | 
SC2+A55: Caljs.ccssauhuceeee ate 


“National Stock Numbers are available for most A55. 
Converters. See your Fluke sales engineer for details. 
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| 510A AC Reference Standa 
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The 510A is a precision, fixed frequency, alter- 
nating voltage source designed for use as an 
amplitude calibration standard for test applica- 
tions. In the calibration laboratory, the 510A 
provides an accurate aV reference for calibrating 
both true rms and average-sensing aV voltme- 
ters. On the production line, the 510A can be 
used to rapidly verify aV test instrumentation or 
to generate a precise aV stimulus for circuit 
testing. 

Output of the 510A is both fixed frequency and 
fixed amplitude. The frequency may be varied 
+1% of center frequency with a front panel screw- 
driver adjustment. 

Total harmonic distortion is less than 50 ppm 
up to 10 kHz, and less than 300 ppm at 10 kHz. 


FREQUENCY 
VERNIER 


(NSN 6625-00-356-3085) 510A 


This assures a pure sineware for calibrating 
average, peak, or true rms reading aV-to-dV 
converters. 

The optional rechargeable battery pack pro- 
vides up to 16 hours of operation independent of 
line power. A front panel display provides a 
continuous display of bettery condition. When 
operated from line power, the battery is main- 
tained at full charge. The battery automatically 
operates the 510A whenever line power is re- 
moved. 

Up to four 510As may be connected together 
for mounting in a standard rack. Output terminals 
are provided on both the front and rear panels for 
easy access in both bench and system applica- 
tions. 


Specifications 


Technical Specifications 


Output Voltage: 10V rms 

Output Current: 10 mA rms, short-circuit pro- 
tected 

Frequency: Any specified single frequency from 
50 Hz to 100 kHz Standard frequencies are: 50, 
60, 400, 1000, 2400. 5000, 19,200, & 100,000 Hz 


Amplitude Uncertainty:* +ppm 


[Frequency | 24Hours | 30 Days | 


50 Hz-20 kHz 


20 kHz-50 kHz 
50 Hz-100 kHz 


* After 10-minute warm-up in ambient temperature 21°C 


to 25°C 


Amplitude Stability: +ppm 
30 Days | 90 Days 


[Frequency | 24 Hours | 
20 kHz-100 kHz 40 100 200 
Total Harmonic Distortion: Less than 50 ppm 
to 10 kHz; less than 300 ppm at 100 kHz 
Center Frequency Uncertainty: +0.1%, adjust- 
able +1% 

Frequency Stability: 500 ppm per mo 

Load Regulation: <20 ppm to 10 kHz; <80 ppm 
at 100 kHz 

Line Regulation: <10 ppm for +10% line change 
Input Power: 115 or 230V ac +10%, 50 to 500 
Hz, or optional rechargeable batteries 

Size: 8.8 cm H x 10.7 cm W x 30.4cm D (3.5 in 
H x 4.25 in W x 12 in D) 

Weight: 2.26 kg (5 Ib) 

Included: Instruction Manual, power cord, cali- 
bration certificate 


Ordering Information 


Models January 1989 prices 


510A* AC Reference Standard .............. $1790 
510A-01* AC Reference Standard 
W/DaltenysDAaCkineessn. resstcee ects teesters: 
510A/SF* AC Reference Standard 
(Special Frequency) ...........::seceeeereee on req 
510A-01K Rechargeable Battery Pack 
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(fOMANEtTOTIL cote ese tert en rece 3/5 
*Specify frequency when ordering 
Accessories (Also see page 485) 
M03-201-601 Rack Mount Kit, Single .... 160 
M03-202-603* Rack Mount Kit, Dual...... 110 
M03-206-604* Rack Mount Kit, Triple... 180 
M03-205-605* Rack Mount Kit, Quad... 105 
*May be combined with the 731B 
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Standards Instruments 


T3IBG7T21A 


731B DV Reference Standard 
- Output: 10,1, 018, and delta E : 


above ground 
Line and battery powered _ 


The Fluke Model 731B DC Reference Stan- 
dard is a versatile instrument providing stability, 
while utilizing the excellent performance capa- 
bilities of solid-state technology. The instrument 
furnishes a variety of prevision voltages with 
switched output ranges including 1.0, 1.018 + 
AE, 10.0, and AE volts. Delta E (AE) provides a 
variable output of 0 through 999 pV which is 
either added to the voltage of a standard cell 
transfer or may be used directly as a low-level, 
stable direct voltage source. 


Specifications 


Output Ranges: 10V, 1V, 1.018 + AE, 1.019 + 
AE, AE 
Output Accuracy:* 


30 Days _| 90 Days 
10V 
1V 


1.018+AE 
1.019+AE 
AE 


“Absolute accuracy at 23°C +1°C after 30 minutes 


warm-up 


Transfer Accuracy (Stability) 


Between 
2 ppm 


Standard cells on 1.018V + AE ranges 
ranges or 1.019V + AE ranges 


Standard cell and 1V output 3 ppm 


10V output and standard cell or 1V output 5 ppm 


Source Resistance: 10V range is <0.07Q The 
1V, 1.018V, 1.019V, and AE ranges are <1 kQ 
Output Protection: The output may be shorted 
indefinitely without damage to instrument 

Line Regulation: <1 ppm for +10% line voltage 
variation 

Ripple & Noise: <1 ppm peak-to-peak 0 to 1 Hz, 
<20 nV rms 1 Hz to 1 MHz, except <70 pV rms at 
10V output 

Common Mode Noise Rejection: >120 dB at 0 
Hz, 2100 dB at 60 Hz, >85 dB at 400 Hz 
Isolation: Output may be floated up to 500 dV 
between chassis ground and guard 
Temperature: 0°C to 55°C, operating 

Power: 115V or 230V ac +10V, 50 to 400 Hz or 
internal rechargeable batteries, 6W max, 120 
mA max 

Size: 8.8 cm H x 10.7 cm W x 30.4 cm D (3.5 in 
x 4.5 x 12 in) 

Weight: 2.26 kg (5 Ib) 

Included: Manual, power cord, batteries, 
serialized and dated calibration certificate 


Ordering Information 


Models January 1989 prices 
731B DC Reference Standard ............... $1850 


Accessories (Also see page 485) 


M03-201-601 3" Rack Adapter, Single... 160 
M03-202-603 3" Rack Adapter, Dual ..... 110 
M03-206-604 3" Rack Adapter, Triple.... 180 
M03-205-605 3" Rack Adapter, Quad.... 105 


(NSN 6625-00-445-3330) 721A 


721A Lead Compensator 


The 721A Lead Compensator equalizes the 
voltage drop across two resistive dividers con- 
nected in parallel for calibration. The errors due 
to contact and lead resistance are eliminated. 


Specifications 


Resolution of Resistance Compensation: 0.1 
mQ 

Maximum Ratio Between Divider Resistance: 
4000:1 

Maximum Allowable Lead Resistance: 150 
mQ 

Maximum Divider Voltage: 1500V dc 

Size: 8.8 cm H x 48.2 cm W x 15.2 cm D (3 1/2 
in xX 19 in x 6 in) 

Weight: 2.72 kg (6 Ib) 

Included: Manual 


Ordering Information 


Model January 1989 prices 
721A Lead Compensator ............::c:0008 $1760 


Service & Support 


Warranty 

One-year product warranty. See page 470 
for further information on warranty terms and 
conditions 


Extended Warranty 
SC1-721A Repair (w/calibration) ............. 65— 


SC1-721A Repair (cal w/in or out data) .. 80 
SC1-721A Repair (cal w/in and outdata) 95 
SC2-721A Call... ........0000:00000 31. 
SC2-721A Cal (w/in or out data) ............. 46 
SC2-721A Cal (w/in & out data) .............. 61 | 


i 
i 
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Mode! 720A Kelvin-Varley Divider is a high- 
resolution primary ratio standard with absolute 
linearity of 0.1 ppm, temperature coefficient of 
linearity of 0.1 ppm/°C, and self-calibration ca- 
pability. 


Ly 
=o aa 
= ~ S 
ae 


py F 


Model 750A Reference Divider is an extremely 
accurate and stable voltage divider for calibra- 
tion of precision meters, calibrators, etc. The in- 
Strument is a 10 ppm (0.001%) divider with 
Switched input taps ranging from 1100 to 1.1V, 
and switched output taps ranging from 1100V to 
0.1V. 


Standards Instruments 


Specifications 


Ratio Range: 0 to 1.0 (1.0 input tap) and 0 to 1.1 
(1.1 input tap) 

Resolution: 0.1 ppm of input with seven 
decades 

Absolute Linearity: (At calibration temperature 
and without the use of a correct chart) +0.1 ppm 
of input at dial settings of 1.1 to 0.1, +0.1 
(10S)! °of input at dial settings (S) of 0.1 to 0 
Absolute Linearity Stability: (Without self-cali- 
bration) +1.0 ppm of input/yr at dial settings of 
1.1 to 0.1, 1.0 (10S)*° ppm of input/yr at dial 
setting (S) of 0.1 to 0 

NOTE: Absolute linearity is defined as the linearity 
between max and min output voltages. The self- 
calibration procedure may be used at any time to reset 
absolute linearity to +0.1 ppm of input 

Temperature Coefficient of Linearity: +0.1 
ppm of input/°C maximum at dial settings of 1.1 
to 0.1 

Short-Term Linearity Stability: Under typical 
conditions in a standards laboratory environ- 
ment (temperature maintained within +1 °C) and 
with an applied voltage of up to 100V, stability of 
linearity is 0.1 ppm/30 days 


720A & 750A 


Power Coefficient of Linearity: +0.2 ppm of 
input/W max at dial settings of 1.1 to 0.1; +0.2 
(10S)? ppm of input/W max at dial settings (S) of 
0.1 to 0 

Maximum End Errors: Zero error at output low: 
0.004 ppm of input. Zero error at input low: 0.05 
ppm of input. Full-scale error: 0.05 ppm of input 
Thermal Voltages: +0.5 uV max 

Maximum Input Voltage: 1000V on 1.0 input 
terminal, 1100V on 1.1 input terminal 

Input Resistance: 100 k{2 +0.005% at 1.0 input 
terminal at 25 C; 110 k22 +0.005% at 1.1 input 
terminal at 25 C 

Temperature Coefficient of Input Resistance: 
+1 ppm per C max 

Size: 14 cm H x 48.2 cm W x 33 cm D., rack- 
mounted (5.5 in H x 19 in W x 13 in D) 
Weight: 8.16 kg (18 Ib) 

Included: Manual 


Ordering Information 


Model January 1989 prices 
720A Kelvin-Varley Voltage Divider ....... $7290 


Specifications 


Input Voltages: (Switched) 1.1, 5, 10, 50, 100, 
500, 1000, 1100V 

Output Voltages: (Switched) 0.1, 0.5, 1, 1.1, 5, 
10, 50, 100, 500, 1000, 1100V 

Standardizing Output: 1.017000 to 1.019999 
dV in 1 nV steps 

Division Ratio Accuracy and Stability: (Refer- 
enced to Standard Cell tap) +(0.001% of output 
+0.5 uV) for 1 year 

Calibration: All ranges above 1.1V are adjust- 
able +10 ppm 

Calibration Resolution: 0.2 ppm 

Divider Current: 1 mA nominal 

Input Current Adjust: Coarse and fine frontpanel 
rheostats provide an input voltage adjustment 
span of 10 mV with better than 1 uV resolution 
Overvoltage Protection: Up to 2 kV may be 
applied on any range without damage 

Power: Two 6.75V mercury batteries (1 year life) 
Size: 8.8 cm H x 48.2 cm W x 33.0 cm D (3 in x 
19 in x 13 in) 

Weight: 7.25 kg (16 Ib) 


Ordering Information 


Models January 1989 prices 
750A Reference Divider ..................0.0.. $4990 


Service & Support 


Warranty 

One-year warranty. Calibration guaranteed 
during calibration cycle. (See page 470 for fur- 
ther information on warranty and calibration.) 


Extended Warranty 

SC2:720AxG alipration.. 00.05). ee 

$C2-720A Calibration (w/incoming 
OMOULGOIMCNC ala) ewer neers eee 291 

$C2-720A Calibration (w/incoming 
STOULG OM GC Atal) ware eeemenenreen meee 


cnn 
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Standards Instruments 


845AB & 845AR 


creer & 845AR Null Detector 


‘Recorder output isolate 


The Fluke 845AB and 845AR are solid-state 
null detectors designed for extremely high input 
impedance, sensitivity, and isolation. Model 
845AB operates either from the line or from built- 
in rechargeable batteries. Model 845AR is a line- 
powered rack-mounting version, with a height of 
3 inches. Source loading through leakage is 
virtually eliminated by input isolation of 1012 
ohms regardless of power line, chassis ground, 
or guard connections. Recorder output provides 
+1V de for end-scale deflection with +0.5% lin- 
earity and does not affect input isolation. The 
845AB and 845AR are capable of being floated 
up to 1100V dc from ground at either input 
terminal when used in a bridge circuit to compare 
voltage divider ratios. The unit with stands over- 
loads up to 1100V dc on any range with a typical 
recovery time of four seconds. 


Specifications 


Range: 1 uV through 1000V dV end-scale in 
nineteen ranges, using 1, 3, 10 progression 
Input Resistance: 100 MQon 300 mV range 
and above. 10 MQ on 3 mV through 100 mV 
range, 1 MQ on 1 mV range and below 
Accuracy: Model 845AB +(2% end-scale +0.1 
uV). Model 845AR +(3% end-scale +0.1 V) 
Maximum P-P Meter Noise: 0.20 pV on 1 pV 
range, 0.25 uV on 3 uV range, 0.3 nV on 10 pV 
to 1000V range, with input shorted 

_Input Isolation: Better than 10'2ohms at <50% 
relative humidity and 25°C regardless of line, 
chassis, or recorder grounding. Better than 10'° 
ohms up to 80% relative humidity and 35°C. With 


(NSN 6625-00-257-7561) 845AR 


driven guard, isolation improves to at least 101° 
ohms. Either input terminal can be floated 1100V 
off chassis ground 

DC Common Mode Rejection: Better than 160 
dB, input short-circuited, <80% relative humid- 
ity; better than 140 dB, open-circuited, <50% 
relative humidity; better than 120 dB, open- 
circuited, <80% relative humidity 

AC Common Mode Rejection: (Below 100 kHz) 
100V rms or 120 dB greater than end-scale, 
whichever is less, will affect reading <2% of end- 
scale (input open-circuited) 

AC Normal Mode Rejection: (60 Hz and above) 
ac voltages 60 dB above end-scale will affect 
reading <2% of end-scale. Maximum voltage not 
to exceed 750V rms 

Recorder Output: +1V dc at full scale deflec- 
tion. Linearity, 0.5%. Output impedance, 5K to 
7.5K. Recorder output is isolated from input and 
is referenced to ground 

Stability of Zero: Better than 0.15 yV/hour; 
better than 0.3 uV/day 

Overload Capability: Up to 1100V dc may be 
applied on any range. Typical recovery time is 4s 
Power, Model 845AR: 115 or 230V ac+10%, 50 
to 440 Hz, approx. 3W 

Power, Model 845AB: 115 or 230V ac +10%, 50 
to 440 Hz or rechargeable battery. Approxi- 
mately 6W during recharge. 40 hr operation on 
full charge. Batteries trickle-charge while instru- 
ment operates from power line 

Size, Model 845AB: 17.8 cm H x 21.6 cm W x 
20.3 cm D (7 in H x 8.5 in W x 8 in D) 

Size, Model 845AR: 8.9 cm H x 48.3 cm W x 21 
cm D (3.5 in H x 19 in W x 8.25 in D) 

Weight: Model 845AB: 4.65 kg (10.25 Ib); Model 
845AR: 4.08 kg (9 Ib) 


NSN 6625-00-226-3718 845AB 


Ordering Information 


Models January 1989 prices 
845AB Voltmeter/Null Detector 

w/batteries ........... ahs. $2490 
845AR Voltmeter/Null Detector .............. 2350 
Accessories (Also see page 485) 
881A-102 7" Rack Adapter, Single, 

for 845AB o..2..0.4...!: cde 175 
881A-103 7" Rack Adapter, Dual, 

for 845AB ...:.:.........:0.000.0 ee 120 
5440A-7002 Low Thermal Copper EMF 

Plug-in. Cables .........:.:.c:00 ee 350 


Service & Support 
Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 
Extended Warranty 


SC1-845AB/AR Repair (w/calibration)... 130 
SC1-845AB/AR Repair (cal w/in or 

Out data) «......::).ccssssceceeee eee 165 
SC1-845AB/AR Repair (cal w/in and 
Out data) ..s0..i....iiicee eee 200 
SC2-845AB/AR Cal ..........ccccceeseeeeeeeee 50 
SC2-845AB/AR Cal (w/in or out data)... 85 
SC2-845AB/AR Cal (w/in an out data.... 120 
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Calibration Instruments, Systems & Standards 


Limited Availability 


7405A Multimeter Calibration 


_ Workstation 


The 7405A is a fully automated, precision cali- 
bration workstation. It can rapidly and accurately 
calibrate a wide range of meters including DMMs, 
DVMs, VTVMs, and VOMs as well as voltage 
and current sources, power supplies, amplifiers, 
and passive devices. 

A basic 7405A is comprised of a fully integrated 
group of Fluke measurement and calibration 
instruments - the 5100B Multifunction Calibrator, 
the 8505A Digital Multimeter, and the 1722A 
Instrument Controller - built into a console hav- 
ing a single unique Test Interface Panel. Switch- 
ing circuitry in the test panel provides functional 


Self tests. Innovative software combined with 
_ the test panel enhances the 7405A accuracy. 


7410A Oscilloscope Calibration 
Workstation 


The Fluke 7410A is a fully integrated, auto- 
mated calibration workstation which rapidly and 
accurately calibrates oscilloscopes of any manu- 
facturer. It also verfies and calibrates plug-ins, 
probes, amplifiers, calibration fixtures, and re- 
lated devices. The 7410A can be customized by 
the user to accommodate additional workloads. 

The Fluke 7410A combines the powerful 1722A 


_ Instrument Controller with the Tektronix CG5001 


Programmable Calibration Generator and the 


_ Fluke 8520A DMM. Other Fluke instrumentation 
_ provides additional measurement and stimulus 


Capability to address the bulk of scope workload. 
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Ordering Information 


Model 
7405A Automated Calibration Workstation 


January 1989 prices 


NSN’ 6625-01-225-3251) 22) $61,500 


Options 
7405A-100 Precision Power Amplifier 


(req both -150 and -500 Options) .... 
7405A-120 Transconductance Amplifier 


11875 


(req both -150 and -500 Options) .... 6,175 
7405A-150 5100 Series Interface ....... 650 
7405A-200 Frequency Counter/Timer 3,075 
7405A-500 Rack with Cabinet ............ 4,395 
7405A-501 Same as -500, 

DUG ZSOVVOTSION kectsreateeaerctiens cece on req 
7400A-520 Controller Workstation ......... 2,495 


Model January 1989 prices 
7410A Automated Calibration 

Workstation= ser so Je ea $63,412 
Options 
7410A-211 w/6011A Signal Source .... 6600 
7410A-260 w/6060B Signal 

Generator a ee eee eee 6034 
7410A-270 w/6070A Signal Source .... 18,645 
7410/A-271 w/6071A Signal Source... 21,995 
80K-40 High Voltage Probe ................ 85 
7400A-520 Workstation Table ............ 2495 
Accessories 
Y1706 Pack of 10 Blank Disks ............ 60 


The 7404B Computer-Aided Calibration Clus- 
ter is an automated, highly accurate meter cali- 
bration system. It allows you to quickly and 
accurately calibrate digital and analog meters, 
power supplies, and other electronic instruments. 
The 7404B combines field-proven Fluke hard- 
ware and state-of-the-art 7411B Calibration 
Software in a system designed for reliability, 
durability, and performance that will meet your 
most stringent demands. Hardware combines 
the Fluke 5100B Multifunction Calibrator and 
8506A Digital Multimeter under the control of the 
1722A Instrument Contoller; the 1722A runs the 
7411B Calibration Software. 


Ordering Information 


Model January 1989 prices 
7404B Computer-Aided Meter 

CalibrationnClustenauesssee ete $30,560 
Options 


5100A-03 Wideband AC Voltage for 


Dt OOB RS TOMB cia. eeceetccateeateonec cs on req 
8505A-02A* Ohms Converter ............. 550 
8500A-03* Current Converter.............. 550 


5202A Precision Power Amplifier for 

aV and dV (requires Y5000 and 

Y5001 in 5100B) 
5215A Precision Power Amplifier for 

aV (requires Y5000 and Y5002 

NTS OO) stort eact wan ncccewaentvessesoee 
5220A Transconductance Amplifier 

(requires Y5000 and Y5002 

(Tay tenn (010) 2) hat oc nace tant accucccceceneet Horta. 5,650 
17XXA-008 IEEE-488/RS232C 

Interface for 1722A 850 
*Cannot install both -02A and -03 in 8506A at the same 
time 
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Calibration Instruments, Systems & Standards 


Limited Availability 


High Voltage Power Supplies 


(NSN 4931-00-115-0567) 410B 


The 410B and 415B are extremely stable dc 
sources that cover the range of 0 to 10,000V with 
5 mV resolution and 0.25% calibration accuracy. 
The 410B provides 0 to +10,000V at 10 mA 
maximum output current. The 415B covers from 
0 to +3100V at 30 mA maximum. Both models 
include adjustable over-current protection. 
410B High Voltage Power Supply ....... $5,450 
415B High Voltage Power Supply ....... 3,950 


80E-10 High Voltage Divider 


(NSN 6625-00-459-3219) 80E-10 


The 80E-10 is a voltage divider designed for 
use with voltmeters in measuring up to 10,000V 
dc. Divider outputs at 10V and 1V are propor- 
tional to 10 kV dc input and are accurate to 
+0.01%. High measurement stability and accu- 
racy are assured through the use of Fluke manu- 
factured precision wire-wound resistors mounted 
on glass-epoxy printed circuit boards. 
80E-10 High Voltage Divider ............... $1,325 


ee 


1989 Fluke and Philips Catalog — 


242 


(NSN 6625-00-492-5385) 7105A 


dV Calibration and Rati 


The 7105A is a calibration system composed 
of five Fluke standards-type instruments mounted 
in a single benchtop cabinet. The 7105A is well 
known world-wide and is used extensively by 
electronic and electrical equipment manufactur- 
ers and government facilities. 

Although the system is strictly for calibrating 
direct voltage sources, direct voltage meters, 
and the direct voltage value of resistors and 
dividers, the dV capabilities may be extended to 
aV calibration and measurement through the 
use of Fluke thermal transfer standards 540B, 
A55, A40, and A40A. 

The instruments comprising the 7105A are: 
Model 335A DC Voltage Standard/ 

Null Detect tess isc.c.ccavnsacsvteseceeneee $11,450 
Model 845AR High Impedance 


Voltmeter/Null Detector ............00.... 2,350 
Model 750A Reference Divider .......... 4,990 
Model 720A Kelvin-Varley Divider...... 7,290 
Model 721A Lead Compensator ........ 1,760 


Applications 


The 7105A can be used to calibrate dV calibra- 
tors and voltmeters to 0.5 ppm relative uncer- 
tainty. It can also be used to calibrate voltage 
dividers to 0.1 ppm of input total uncertainty. As 
a differential voltmeter, the 7105A can be used 
up to 0.5 ppm relative uncertainty and 0.1 ppm 
resolution. 


Ordering Information 


Models January 1989 prices 


7105A dV Calibration System 
(includes 7105A-502) ...........:cce:e000 $27,870 
7105A-502K Cabinet, w/gold flashed low, 


thermal leads, accessories, 115V ... 1,680 
7105A/AA Cabinet, w/gold flashed low 
thermal leads, accessories, 230V ..._ on req 


The Fluke 7449A Computer-Aided Oscillo- 
scope/Meter Calibration Cluster adds oscillo- 
scope calibration capability to the already im- 
pressive line up of capabilities of the Fluke 7404B 
Calibration Cluster. With the 7449A you get cali- 
bration and verification capability of oscilloscope 
vertical gain, horizontal timing and gain, vertical 
pulse characteristics, probe accuracy and com- 
pensation, current probe accuracy, and calibra- 
tor output accuracy along with up to six functions 
for meter calibration and reliable measurement 
capability. In the 7449A, instrumentation joins 
flexible software to give you combined oscillo- 
scope/meter calibration on which you can de- 
pend. 


Ordering Information 


Model 


7449A Computer-Aided Oscilloscope/ 
Meter Calibration Cluster ................. $50,520 


Options 
17XX-008 IEEE-488/RS232C 


Interface for 1722A .........eecccccesseeeese 850 
See previous page for 7404B options 
Available Separately 
7410A-400 Tektronix CG5001 

Oscilloscope Calibrator ...............0- 21,956 


January 1989 prices — 
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Signal Sources 


Selection Guides 


Synthesized RF ees ieee 


Res- 
olu- 
tion 


cea eee fae" | wz | kHz | He_| 
11 20 = 


6011A H - 
6060B/AK ' 

6060A/AN 2 

6060B 

6061A 

6062A 

6070A 

6071A 

6160B 


— Not applicable or insignificant °Yes *At maximum carrier frequency (1) For pager and communications testing (2) Includes FM deviation meter 


Ree Output — | Sweep 
bi uel a | Linear | Log | | Log | 
Duty 
Cycle 


PM 5109 10-0.1 
PM 5110 10-0.1 
PM 5131 Ost=2 
PM 5132 0.1-2 
PM 5133***| 0.01-2 
PM 5134* | 0.001-20 
PM 5190 0.001-2 
PM 5191 0.0001-2 
PM 5192 | 0.0001-20 
PM 5193** | 0.0001-50 


*PM 5134 also provides crystal mode and crystal AM mode “PM 5193 includes 3 ns pulse generator 1) positive and negative  ***PM 5133S adds audio 
sweep output 


6060A-130 
6060B-132 
6060B-488 
6060A-488K 


6060B-488K IEEE-488 Interface Kit 
6060A-570K Non-Volatile Memory ............::ccccccccsee 
6060A-651 Low-Rate Mit aera etc penn se 
6060B-651 Low-Rate:FM anit. tol assem oe 
6060B-830 Rear Output 
6062A-830 Rear Output 


Rack Kit w/24" Slides 


- Notes: All options are customer-installable except #Option included 
where noted. * Feature included 
* Compatible option 1 Factory installation only. Only one timebase installed 


in one instrument 


Note: All products with a PM prefix are designed and . 
manufactured by Philips. All other products are designed 
and manufactured by John Fluke Mfg. Co., Inc. 
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Pulse Generators 


Selection Guides 
RR Caton. ealn errant he ee ae PM MIE Sigh Oyty yaw nals 


PM 5785} 1,1.5, 3.5ns 125 
2ns to MHz 

100ms 
PM 5786} 2ns 125 
MHz 


3.5ns 
to 
100ms 
10ns 50 
to MHz 
100ms 
6ns 10ns 50 
to to MHz 
0.5s 100ms 
6ns 10ns 50 
to to MHz 
0.1s 100ms 
<10ns 50ns 10 
to MHz 
500ms 


0.1s 
4ns 


PM 5712 
PM 5715 


PM 5716 


as 
[e) 


PM 5705 


| Operating Modes _| | Operating Modes _| 


Transi- Max. : 
tion Fre- |Square-| Double |Counted|External| Trigger 
Time quency} wave | Pulse | Burst i 


to 
100ms 


External Control 


Note 1: Amplitudes may be set within -20V to +20V window. 


TV and Audio ee eee 


| ampttude | 


Models 


— Not applicable or insignificant « Yes 


“PM 5326X adds counter facility 


TV and Video Pattern Generators 
Color and 
Monochrome 


_ Terms used in Signal Sources 


dBe: The ratio (in dB) between two signals, where the 
| feference signal is considered the “carrier”. Useful for 
expressing relative levels for noise or spurious products 
on a signal generator’s output signal, in terms of db 
_ below the carrier. 

Incidental AM: Unwanted amplitude modulation that 
occurs when frequency modulating. Seldom a signifi- 
| cant problem in modern signal generators. 
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*At maximum carrier frequency 


| Modulation _| | purity —_| 


SS ce ee 
fo [eo fwm fetter = [-[- >=] =| fe [=[=|@ [=| bm 
eae Ee 


(1) Max output 50 mV at 75Q. Continuous attenuation to -80 dB 


Video 
Monitors 


Modulation Depth: Refers to amount of modulation, 
or “loudness” in audio terms. In FM and PM, modulation 
depth is determined by deviation; in AM it is determined 
by the percent of modulation. 

Phase Noise: Short-term, random phase variations of 
an RF signal, a result of electrical noise in the signal 
generator’s circuits. Expressed in dBc/Hz, whichis noise 
density in a 1Hz equivalent bandwidth, relative to the 
carrier amplitude. 


External External 


ake ¢ 


SSB @ Noise 


Resolu- Resolu- ata 
tion tion aH Video quency 


Amp. Pulse 
(50Q Out- Sync 
load) puts | (Clock) 


(2 294 
outputs) 
(2 299 
outputs) 


| ssBanolce | REP Miscellaneous | 


IEEE- 
Digital} 488 
Sweep] I/F 


> 


15kHz |Switching 


Residual FM: A measure of FM noise (short-term 
instabilities) of a signal generator’s output, as measured 
with an FM modulatin meter. It is a key specification 
when a generator is used for testing FM radios. 

Spectral Purity: A general term used to refer to the 
cleanliness of an RF signal...its freedom from contami- 
nation by noise and spurious signals. 

Spurious: Unwanted discrete frequencies present on 
the output of a signal generator, measured relative to 
carrier level in dBc. Usually this termis taken to mean the 
“non-harmonic” spurious specification for a signal gen- 
erator. Therefore, the spurious specification for the 
6060B is -60 dBc. In the more general sense, spurious 
refers to all undesired, discrete (non-random) outputs 
from a signal generator, including additionally harmon- 
ics, sub-harmonics, and line-related products. 

SSB Phase Noise: A plot of the phase noise spectrum 
of one side of an RF signal. (The two sides should be 
symmetrical.) 
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6060B, 6061A & 60624 


IEEE-488 


Economy and Performance 


The Fluke 6060 Series is a family of fully 
programmable, synthesized signal generators 
covering 10 kHz to 2100 MHz. 

The 6060B is an economical solution for most 
general purpose RF testing needs. The 6061A is 
equivalent to the 6060B, but has superior noise 
performance, making it desirable for receiver 
testing. These generators have output frequency 
selectable in 10 Hz steps from 10 kHz to 1050 
MHz. Non-harmonic spurious products are less 
than -60 dBc, and harmonics less than -30 dBc. 
Level is programmable in 0.1 dB steps over the 
range -147 to +13 dBm, with overrange to +19 
dBm. Accuracy is guaranteed +1 dB in the range 
-127 dBm to +13 dBm. 

The 6062A spans 100 kHz to 2100 MHz in 20 
Hz steps (10 Hz steps below 1050 MHz). Speci- 
fied amplitude accuracy is +1.5 dB from -127 
dBm to +13 dBm. Like its lower frequency family 
members, it has amplitude and frequency modu- 
lation. Also, the 6062A has phase modulation 
and fast-rise pulse modulation. 


High-performance Pulse 
Modulation in the 6062A 


The 6062A’s gailium arsenide pulse modulator 
generates fast, high quality pulses for testing of 
pulsed communication and navigation circuits. It 
employs a design that can generate very narrow 
pulses, limited only by the modulator’s 15 nanos- 
econd rise and fall time. 


Microprocessor Control 


Microprocessor technology gives the 6060 
family sophisticated operator functions includ- 
ing: 

Keyboard Parameter Entry and Fluke Bright- 
digit Editing. 

Increment Step Function, to allow an opera- 
tor to vary frequency, amplitude, or modulation in 
specific increments. 

Memory Store and Recall, for fifty complete 
front panel set-ups with internal non-volatile 
memory. 

Relative Amplitude allows compensation for 
cable loss in test set-ups. 

Relative Frequency speeds testing of fre- 
ee OR Se SS sauencies relative to a reference, during filter 
AY AGHIGIAGLUIS | testing or receiver selectivity measurements. 


.01 to 1050 MHz and 0.1 to 2100 MHz 
+1 dB amplitude accuracy to 1 GHz and +1.5 dB accuracy to 2100 MHz (6062A) 


Self-Test Capabilities 


Built-in diagnostics and error code displays | 


Non-harmonic spurious -60 dBc to 1050 MHz provide immediate feedback of incorrect opera- 
: tion. Also, the generators perform a series of | 

GPIB/IEEE-488 internal digital and analog tests at power-up and — 
Built-in diagnostics and error code display isolate problem areas immediately via a coded 

Dena ee ee «= isplay on the front panel. These internal checks | 
Reverse power protection may be accessed and initiated at any time from 
50 location non-volatile memory the front panel. Special service and trouble- — 

a = SHOOtING test routines are Contained within the 
Relative frequency and amplitude modes unit to aid in calibration and maintenance. 
Bright-digit editing 


ee i EU Nn 


a a ap rll ct 
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Synthesized RF Signal Generators 


Options Summary 


The GPIB/IEEE-488" interface is optional on 
the 6060B (Option 488), and is included as 
standard equipment on the 6061A and 6062A. 
| The generators come with a 10 MHz free-air 
' crystal reference oscillator, or may be fitted with 
__ one of two oven oscillator references: the high 
| stability reference (Option -130) with +5x1079/ 
day aging rate, or a medium stability reference 
(Option -132) with +1x107/month aging. Other 
options are rear output (Option -850), and low- 
rate FM (Option -651). 


_ 6060B General Purpose 1 GHz 
' Signal Generator 


_ *©10 kHz to 1050 MHz, 10 Hz resolution 
_ ®©-127 to +13 dBm output, plus overrange 
_ © 1 dB amplitude accuracy 
' °0.1 dB resolution 
* Non-harmonic spurious -60 dBc 
| * IEEE-488 (optional) 
' ® Reverse power protection 
_ ®Non-volatile memory 
* Relative frequency and amplitude modes 


6061A Low-Noise Performance 


| 
_ * All features of the 60608, plus: 
| *|EEE-488 included standard 
_ * Lower SSB phase noise: typical -123 dBc/Hz 
at 20 kHz offset from 500 MHz carrier 
® Lower Residual FM: 12 Hz rms at 1000 MHz 


| 
6062A 2.1 GHz General Purpose 
Signal Generator 


* Contains all the features of the 6860B and 
' 6061A 
_ * Incorporates the low-noise improvements of 
the 6061A 
_ * Adds these new features: 
_ ® Frequency coverage from 0.1 to 2100 MHz 
Phase modulation 
| *Fast-rise pulse modulation 
_ *AC/DC-coupled AM 
_ * 400 kHz FM deviation on 1050 to 2100 MHz 
___ fange 

* On-site manual or automated calibration 

* iEEE-488 included standard 


Typical Level Accuracy vs. Frequency for 
6060B, measured at -127 dBm 


-1dB 


o 
oa 
CG 
r 
+ 


400 600 800 1000 
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| "The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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Specifications 


Technical Specifications 


Frequency 

Range: .01 to 1050 MHz (6060B and 6061A); .1 
to 2100 MHz (6062A) 

Resolution: 10 Hz to 1050 MHz, 20 Hz from 
1050 to 2100 MHz (6062A only) 

Switching Speed: <100 ms to be within 100 Hz 
of final frequency 

Accuracy & Stability: Same as Reference 
Oscillator 


Reference Oscillator 
Internal Reference Oscillator Characteristics 


Standard, -1300ption, 
Free-Air |Medium Sta} High Sta- 


Crystal | bility Oven} bility Oven 


<+5x10° <+1x107 <+2x10°'° 
total, total, °C 
0-50°C 0-50°C 0-50°C 


<+5x10°'° 
<+5x107 
/mo 


day 
<+1.5x10°® 
/mo 
1 hr to 
within 
1 ppm of 
final 
frequency 


Character- 
istic 


Temper- 
ature 


<+1x107 
/mo 


Aging 
Rate 


30 min to 
within 
<+1x10* 
of final 
frequency 


20 min to 
within 
<+3x10% 
of final 
frequency 


Warm-up 
(typical) 


Reference Output 


Frequency: 10 MHz, sinewave 
Level: 0 dBm min into 50 Qs 
Source Impedance: 50 Qs nominal 


External Reference 


Input Frequency: 1, 2, 2.5, 5, 10 MHz 

Input Level: .3 to 4V pk-pk, sinewave or square- 
wave 

Input Impedance: 50 Qs nominal 


Spectral Purity 
Harmonics: 


Amplitude 6060B and 6061A 6062A 


+13 to 
a a 


-30 dBc (freq. -30 dBc (freq. 
>+13 >100 kHz) >1 MHz) 
dBm -26 dBc -25 dBc 

(10-100 kHz) (0.1-1 MHz) 


Subharmonics: 


Carrier Frequency eed ee 6062A 


Below 1050 MHz 
1050 to 2100 MHz 


6060B, 6061A & 6062A 


Non-Harmonic Spurious: 


Output Frequency nie) iS 


10 kHz to 100 kHz -55 dBc 
-1 to 1050 MHz -60 dBc -60 dBc 
1050 to 2100 MHz -54 dBc 


For offsets >10 kHz from carrier, cw mode 


Residual FM (Hz rms) in 0.3 to 3 kHz BW: 
Frequency 


Range 6060B 6061A 6062A 


|__| Spec) (Spec) | (ye.) [(Spec) | tye.) | 
Bee = [e [+ [a [ 
Bie fe [eT [ef 
fate [= [e [+ [= 
Sine | [me [me | [ie 


*Residual FM specifications for 6060B apply for 
temperature 25°C +5°C. 6061A and 6062A 
specifications apply for full 0° to 50°C range. 


Residual FM (Hz rms) in .05 to 15 kHz BW: 


6062A 


Frequency 


(Spec)| (typ.) |(Spec)| (typ.) 
Below 
245 MHz 
245 to 
512 MHz 
512 to if 
1050 MHz 
1050 to 
2100 MHz 


Residual AM in .05 to 15 kHz BW: <0.1% rms 
(-60 dBc) 
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Synthesized RF Signal Generators 


6060B, 6061A & 6062A 


Typical SSB Phase Noise @ 500 MHz (with 
internal reference) 


1 Hz Bandwidth (dBc) 


SSB Phase Noise in 


10? 10° 10¢ = 105 
_ Offset From Carrier (Hz) 


Amplitude Range: 6060B and 6061A: -127 to 
+13 dBm (+13 dBm peak on AM), with overrange 
to +19 dBm and underrange to -147 dBm. 6062A: 
-137 to +16 dBm (+16 dBm peak on AM) to 1050 
MHz, to +13 dBm (+13 dBm peak on AM) above 
1050 MHz. Overrange to +17 dBm and under- 
range to -147 dBm 

Resolution: 0.1 dB 

Annunciators: 6060B and 6061A: dB, dBm, V, 
mV, pV; 6062A: dB, dBm, V, mV, pV, dB pV, 
dB mv 

Amplitude Accuracy: 25°C +5°C 


6060B and 6061A 
Amplitude 
Range 
+13 to 
-100 dBm 


-100 to 
-127 dBm 


10 kHz to 
400 kHz 


6062A 


+13 to 
-127 dBm 


Amplitude Accuracy: 0°C to 50°C 
6060B and 6061A 


Amplitude Range 400 kHz to 1050 MHz 
+13 10 127 dBm 
Amplitude 1050 to 
Range 2100 MHz 
+16 to 


-127 dBm 

Output Impedance: 150 Qs, nominal 
Output VSWR: 

<1.5:1 for amplitude <+1 dBm 

<2.0:1 for amplitude >+1 dBm 


6062A 


Reverse Power Protection: 6060B and 6061A: 
50W FF from a50Q source, 10 kHz to 1050 MHz. 
Will withstand up to 50V dc. 6062A: 25W RF from 
a 50Q source; up to 30V dc 

Trip/Reset: Flashing RF OFF annunciator indi- 
cates when Reverse Power Protection circuit is 
tripped. Pushing RF ON/OFF button will reset 
generator. The 6062A is protected when the 
instrument is off; the 6060B and 6061A are not. 


Leakage: 


| | 60608 | 60612 | 60628 | 


RF Leakage at O5uViitpV 


Carrier Frequency 

Supplemental Characteristics 
Amplitude Switching Speed: <100 ms typical 
(within 0.1 dB of selected value) 

Level Flatness: +0.5 dB (6060B and 6061A) 
Amplitude Modulation 

AM Depth: 0 to 99% in 1% steps 

AM Accuracy: (6060B and 6061A) 

+(2% + 4% of setting) 

AM Accuracy: (6062A) 
+(3% + 5% of setting), 0.1 to 1 MHz, to +16 dBm 
pk 
+(2% + 4% of setting), 1 to 1050 MHz, to +16 
dBm pk 
+(2% + 4% of setting), 1050 to 2100 MHz, to +13 
dBm pk 


AM Distortion: 6060B and 6061A 


AM Distortion: 6062A 


100 kHz to] 1MHzto 1050 MHz to 
AM Depth | “4 mHz | 1050 MHz | 2100 MHz 
0 to <3% THD | <1.5% THD| <3% THD 


<5% THD | <3% THD | <8% THD 
<7% THD | <5% THD | <5% THD 


Incidental FM: 

<.3f,, at internal rates and <30% AM to 1050 MHz 
<.6 f, above 1050 MHz (6062A) 

Rates 

Internal Rates: 1400 Hz and 1 kHz (see Modu- 
lation Source for specifications) 

External BW: 1(3 dB) 


| ss] 6060B & 6061A 6062A 
AC-coupled .02 to 30 kHz .02 to 50 kHz 
DC-coupled DC to 50 kHz 


Frequency Modulation 
Deviation Ranges: 100 to 999 Hz, 1 to 9.99 kHz, 
10 to 99.9 kHz, 100 to 400 kHz (6062A only) 


Maximum Deviation: The following table ap- 
plies for modulating frequencies of 200 Hz and 


above 
| a So FY Maximum Peak Deviation 
6060B and 6061A| 6062A 


Output Frequenc 
Below 245 MHz 100 kHz 200 kHz 


245 to 512 MHz 100 kHz 100 kHz 
512 to 1050 MHz 100 kHz 200 kHz 


1050 to 2100 MHz 400 kHz 


Maximum Deviation for Low Modulating 
Frequencies: At low audio frequencies, maxi- 
mum FM deviation is modulation-index limited. 
Use the following formulas to compute maximum 
allowable deviation 


6060B and 6061A 6062A 

dev. = dev. = 
2f_(f,+800) 2f_(f,+800) 
som as é tal 


f,= RF frequency in MHz 
f_ = modulation frequency in Hz 
dev.= max peak deviation in Hz 

Example: If f, = 300 MHz and f,_ 50 Hz, the 
maximum allowable deviation is 30 kHz. i.e., 
(2)(50)(300) = 30,000 Hz or 30 kHz 
FM Deviation Accuracy: +7% for rates of 0.3 to 
20 kHz for carrier frequency greater than 400 
kHz, FM deviation >100 Hz 
AF Bandwidth: .02 to 100 kHz (3 dB) 
Distortion: Less than 1% THD for .3 to 20 kHz 
rates, FM deviation >100 Hz (effects of Residual 
FM excluded) 
Incidental AM: Less than 1% AM at 1 kHz rate 
and less than 50 kHz deviation 
Internal Rates: 400 Hz and 1 kHz (see Modula- 
tion Source for specifications) 
External BW: (3 dB) 20 Hz to 100 kHz 


Phase Modulation (6062A only) 


Deviation Ranges: .01-.099 rad, .100-.999 rad, 
1.00-9.99 rad, and 10.0-40.0 rad 


Maximum Phase Deviation: 


: 
: 
: 
Accuracy: +7% for rates of 0.3 to 10 kHz and | 
greater than .01 rad deviation 7 
Distortion: Less than 1% THD at 1 kHz rate and — 
>.01 rad deviation 
Bandwidth: 20 Hz to 10 kHz (3 dB) 
Incidental AM: 1Less than 1% AM at 1 kHz rate 

and less than 40 rad deviation 


Below 

24 MHz 
245 to 
1050 MHz 


245 to 
2100 MHz 


Below 245 MHz 
245 to 512 MHz 
512 to 1050 MHz 
1050 to 2100 MHz 
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Synthesized RF Signal Generators 


6060B, 6061A & 6062A 


Pulse Modulation (6062A only) 


ON/OFF Ratio: 80 dB minimum 

Rise and Fall Times: 15 nanoseconds maxi- 
mum 
_ Level Error: For pulse width >50 nsec, power in 
' pulse within +0.5 dB of CW level 
_ Duty Cycle: 0-100% 
_ Rep Rate: DC-16 MHz 
_ Internal Modulation: 400 Hz, 1000 Hz rates, 
_ 50% duty cycle 
_ Pulse Modulator Input (External): Nominal 
_ 50Q impedance with internal pull-up. Can be 
_ driven directly by TTL 


*EXT PULSE enabled 


Modulation Source 


_ Internal: 400 Hz or 1 kHz, +3% for 20-30°C; add 
+0.1%/°C outside this range 

_ External: 1 volt peak causes indicated modula- 
tion index. Internal and External modulation 
sources may be enabled simultaneously, and 
combine linearly 

_ Input Impedance: 600 Qs nominal (560 Qs 

_ nominal when EXT AM and EXT FM enabled 

simultaneously) 
External Modulation Annunciators: EXT HI/ 

_ EXT LO indicator when 1V peak, +2% is applied 
at MOD IN connector .02 to 100 kHz BW 


_ Memory 


| Type: Non-volatile. Data is stored 2 years (typi- 
cal) with power off 
_ Size: 50 complete front panel settings 
Features: 1Store, recall, sequence 
Option Specifications 
| Option -130: High Stability Crystal Oscillator 
| Option -132: Medium Stability Crystal Oscillator 
_ See data under Reference Oscillator section. 
Option -488: IEEE-488 Compatible Interface 
(standard on 6061A and 6062A). For field instal- 
_ lation order -489K (Kit) 
Interface: IEEE-488-1978 
Functions Controlled: All front panel controls 
except line power switch 
Data Output: Instrument status, stored memory 
contents, instrument settled, instrument |D, option 
complement, uncal/reject entry status, operat- 
ing time 
Indicators: Remote, Addressed, SRQ 
Interface Functions: SH1, AH1, T5, TEO, L3, 
LEO, SR1, LR1, PPO, DC1, DT1, CO, E1 
Option -651: Low Rate AC-coupled FM 
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Maximum Deviation: 9.99 kHz 

Bandwidth (3 dB): 0.5 Hz to 100 kHz (typical) 
Droop: 15% typical on 7 Hz squarewave 
Maximum DC Input: +10 mV 

Note: See also 6060B/AK for enhanced low-rate 
FM capability. 

Option -830: Rear Only RF output and modula- 
tion inputs. Type N RF output connector on rear 
panel 


General Specifications 


Operating Temperature: 0°C to 50°C 
Storage Temperature: -40°C to 75°C 
Humidity (operating): 0-95% up to 30°C, 0- 
75% 30°C to 40°C, 0-45% 40°C to 50°C 
Altitude (operating): <10,000 ft 

Power: 100, 120, 220, 240V ac+10%, 47-63 Hz, 
(for 400 Hz consult the factory) <180 VA, (<15VA 
standby with opt -130 

Weight: <16 kg (35 Ib) 

Size: 13.3 cm H x 43.2 cm W x 55.3 cm D (5.25 
in x 17 in x 21.8 in) 

EMI: Meets MIL-STD 461B REO2, CE03, FCC 
Part 15(j), Class B 


Rear Panel Connectors and Controls 


Standard: 

10 MHz OUT: Connector to monitor internal 10 
MHz reference 

REF INT/EXT: Control to enable REF IN con- 
nector and disable internal reference 

REF IN: Connector to input external reference 
(see Reference Oscillator) 

Option: 

MOD IN, RF OUT: Present only if -830 is in- 
stalled 

PULSE IN (6062A): Present only if -830 is in- 
stalled 

IEEE-488 Connector: Standard on 6061A and 
6062A, optional on 6060B 


Ordering Information 


Models January 1989 prices 
6060B 1 GHz Signal Generator ............ $5225 
6061A 1 GHz Signal Generator ............ 5895 
6062A 2 GHz Signal Generator ............ 11,295 
Options (for above Models)* 
-130 High Stability Reference ................ 1250 
-132 Mid Stability Reference .................. 400 
-488 |EEE-488 Interface (6060B only)... 395 
-488K IEEE-488 Interface (6060B only) 415 
-651 Low-rate AC-FM ..............sscssccsseeses 395 
-830 Rear Output and Modulation 

[NDUGacece tracert eer cere enemas cers 125 


*See chart page 244 for compatibility 


Accessories (Also see page 485) 
Y6001 Rack Mount Kit, inc 24" 


SIIdOS a tees, Phases eet rom aes $295 
Y9100 Attenuator, 502, 6 dB, BNC ....... 55 
Y9101 Attenuator, 509, 14 dB, BNC ..... 55 
Y9102 Attenuator, 50Q, 20 dB, BNC ..... 55 
Y9103 50Q Feed-through Termination, 

BNC aorta te eek eee ee 35 
Y9111 3 ft (0.91m) 50Q Cable, 

BNC IO'BNG Bite nea 20 
Y9112 6 ft (1.83m) 50Q Cable, 

BNG.tofBNC Bete ee ee 20 
Y9301 Min-Loss Pad, 509 to 75Q. ......... 75 
Y9307 Adapter, N to BNC, 75Q ............. 25 
Y9308 Adapter, N to BNC, 500. ............. 20 
Y9315 Coaxial Cable, N male 

to:Nimaler6iftheee ee eee 75 
Y9316 Cap, Non-shorting, BNC ............. 10 
Y9317 50Q Termination, N..................2. 95 
PM 21XX Modular GPIB 

Switching System ..............00. see page 380 


PM 2122 50Q coaxial switch ...... see page 382 
PM 2240 TestTeam Software ....see page 374 


Service & Support 
Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 
Extended Warranty 


SC1-6060B Repair (w/calibration) ......... 422 
SC1-6060B Repair (cal w/in or out data) 497 
SC1-6060B Repair. 

(cal w/in and out data) .............cc 572 
SC2-6060B Cal (1 yr recommended) .... 369 
SC2-6060B Cal (1 yr w/in or out data)... 444 
SC2-6060B Cal (1 yr w/in and out data) 519 
SC1-6061A Repair (w/calibration) ......... 430 
SC1-6061A Repair (cal w/in or out data) 505 


SC1-6061A Repair (cal w/in and out data) 580 


SC2-6061A Cal (1 yr recommended) .... 396 
SC2-6061A Cal (1 yr w/in or out data)... 471 
SC2-6061A Cal (1 yr w/in and out data) 546 
SC1-6062A Repair (w/calibration) ......... 443 
SC1-6062A Repair (cal w/in or out data) 518 


$C1-6062A Repair (cal w/in and out data) 593 


SC2-6062A Cal (1 yr recommended) .... 432 
SC2-6062A Cal (1 yr w/in or out data)... 507 
SC2-6062A Cal (1 yr w/in and out data) 582 


ne ee ee 
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6060A/AN 
«ap 


IEEE-488 


The 6060A/AN combines the capabilities of the 
Fluke 6060B, with the ability to measure FM 
deviation in one stand-alone unit. 

The signal generator portion of this advanced 
unit has frequency range from 10 kHz to 520 
MHz, +13 dBm to -127 dBm output amplitude 
range and AM and FM modulation. 

The maximum FM deviation is 500 kHz allow- 
ing the 6060A/AN to be used on many more 
applications than just voice communications. 

The user-interactive front panel provides in- 
stant operator feedback and helps reduce entry 
errors. A convenient memory feature will save 
you time. Also included standard are GPIB/ 
IEEE-488* programmability and Reverse Power 
Protection. Surrounding all these capabilities is 
excellent RF shielding. And it is easy to service. 

The FM Deviation measurement capability 
included in the 6060A/AN furnishes an effective 
means to measure the peak deviation (plus or 
minus) of a frequency modulated RF signal. 
Simply connect the signal of interest at the front 
panel connector provided for this function, then 
select the function and range. The result is 
displayed at the front panel. 


“The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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(NSN 6625-01-222-5007) 6060A/AN 


Specifications 


Technical Specifications 


Specifications apply 1 hour after turn-on within 
operating temperature range. 


Frequency (8-1/2-Digit Display) 

Range: 0.01 MHz to 520 MHz 

Resolution: 10 Hz 

Accuracy: Same as reference (see Reference) 
Reference 

Internal: Accuracy within 10 ppm of indicated 
frequency. Unit operates on an internal free-air 
10 MHz crystal oscillator, aging <+0.5 ppm/ 
month. <+5 ppm for 25°C, +25°C. Frequency 
stability <t0.5 ppm/hour 1 hour after warm up. 
Internal reference signal (10 MHz TTL) available 
at rear connector 

External: Accepts 10 MHz TTL signal 


Amplitude (3-1/2-Digit Display) 
Range (Indicated): +13 (+13 peak on AM) to - 
127 dBm 
Resolution: 0.1 dB (<1% or 1 nV in volts) 
Accuracy: +2.5 dB 
Source SWR: <1.3, below -10 dBm 
Spectral Purity (CW Mode Only) 
Spurious: <-35 dBc 
Harmonics: <-30 dBc from 10 MHz to 520 MHz; 
<-26 dBc from 0.01 MHz to 10 MHz 

Residual FM (peak in 0.05 kHz to 15 kHz 
band): <200 Hz 
Residual AM (in 0.05 kHz to 15 KHz band): <-60 
dBc 


Amplitude Modulation (2-Digit Display) 
Depth Range: 0% to 99% 

Resolution: 1% 

Accuracy: +6% of setting for internal rates; RF 
peak amplitude of +13 dBm or less 

Distortion: <5% THD at 50% AM for 1 kHz rate 
Rates: 10 Hz to 20 kHz 

External Input Level: Less than 10V peak-to- 
peak into 600 Qs 


Frequency Modulation (3-Digit Display) 
Deviation Ranges: 1 kHz to 9.99 kHz, 10 kHz to 
99.9 kHz, and 100 kHz to 500 kHz 

Maximum Deviation: 500 kHz at rates above 50 
Hz. 50 kHz between frequencies of 0.1 MHz and 
5 MHz and rates above 50 Hz 

Resolution: Three digits 

Accuracy: +5% for 1 kHz rate and >1 kHz 
deviation 

Rates: 0.05 kHz to 100 kHz 

External Input Level: Less than 10V peak-to- 
peak into 600 Qs 

Modulation Source 

Internal: 0.4 kHz or 1 kHz, +5% 

External: +5% max; 1V peak provides indicated 
modulation index. Nominal input impedance is 
600 Qs 

Modes: Any combination of Internal AM, Internal 
FM, External AM, and External FM. Modulation 
may also be disabled. The nominal input imped- 
ance with both External AM and External FM 
enabled is 560 Qs 

Deviation Meter 

Frequency Input: 30 MHz to 500 MHz 

Input Signal Level: 15 mV to 5V rms 

Input Impedance: 50 Qs nominal 
Measurement Ranges: Two ranges of 500 kHz 
and 50.0 kHz full scale 

Poiarity: Selectable + peak 

Modulation Rate: 100 Hz to 8 kHz 

Accuracy: +6% of full scale range from 100 Hz 
to 8 kHz 


General Specifications 


Temperature: 0°C to 50°C (32°F to 122°F), 
operating; -40°C to 70°C (-40°F to 158°F), non- 
operating 

Humidity Range: 0-95% non-condensing, op- 
erating 

Vibration: 5 Hz to 15 Hz at 0.06 in, 15 Hz to 25 
Hz at 0.04 in, and 25 Hz to 55 Hz at 0.02 in. DA, . 
non-operating 
Shock: Bench handling per MIL-T-28800C Class - 
5, Style E, non-operating . 
Electromagnetic Compatibility: The radiated | 
emissions induce <1 uV of the generator’s out- | 
put signal into a 1-inch diameter, two-turn loop, | 
1 inch from any surface as measured into a 50Q 
receiver. Also complies with the following stan- 
dards: 
CE03 of MIL-STD-461B (power and intercon-- 
necting leads), 0.015 MHz to 50 MHz 

REO2 of MIL-STD-461B (14 kHz to 10 GHz) 
FCC Part 15 (j), Class A 

CISPR 11 
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_ Reverse Power Protection Level: Up to 50 
_ watts from a 50Q source, 0.01 MHz to 520 MHz. 
_ Will withstand up to 25V dc. Protection not pro- 
. vided when instrument is off 

IEEE-488 Interface Functions (IEEE Std 488- 
| 1978): SH1, AH1, T5, TEO, L3, LEO, SR1, RL1, 
| PPO, DC1, DT1, CO, and E1 
_ Size: 43 cm W x 13.3 cm H x 55.3 cm D (17 in x 
| 5.25 x 21.8) 
| Power: 115V, 230V ac +10%, 47 Hz to 400 Hz, 
| <100 watts 
| Weight: <18.2 kg (40 Ib) 
_ Calibration Interval: After calibration, the equip- 
_ ment shall meet each performance requirement 
_ within the tolerance specified for a period of 9 
» months 


Supplemental Characteristics 


| The following characteristics are provided to 
' assist in the application of the instrument and to 
_ describe the typical performance that can be ex- 
pected. 


_ Frequency Switching Speed: <150 ms to be 
_ within 100 Hz of final frequency 

' Amplitude Switching Speed: <100 ms to be 
_ within 0.1 dB of final amplitude 

_ Amplitude Range: Programmable to +19 dBm 
_ and -147.4 dBm, usable to +15 dBm. Fixed- 
_ Range, selected by Special Function, allows for 
| more than 12 dB of vernier without switching the 


attenuator 


i 
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AM Accuracy: +(2% + 4% of setting) for internal 
rates, for depths 90% or less and peak amplitude 
of +13 dBm or less 

AM Distortion: <1.5% THD to 30% AM, <30% to 
70% AM, <5% to 90% AM at internal rates 
Incidental FM: <0.3f, for internal rates and 30% 
AM 

FM Accuracy: +7% for rates from 0.3 to 20 kHz 
>1 kHz deviation f, >0.4 MHz 

FM Distortion: <1% THD for rates of 0.3 kHz to 
20 kHz, 1 kHz to 99.9 kHz deviation for f, >5 MHz 
Incidental AM: <1% AM at 1 kHz rate, for the 
maximum deviation or 50 kHz, whichever is less 
Residual FM (rms in 0.3 kHz to 3 kHz Band): <15 
Hz from 245 to 520 MHz; <30 Hz elsewhere 
Residual FM (rms in 0.05 kHz to 15 kHz Band): 
<30 Hz from 245 to 520 MHz; <60 Hz elsewhere 
Noise (at 20 kHz offset): <-113 dBc/Hz (except 
<-107 dBc/Hz below 245 MHz) 

Spurious: <-60 dBc for offsets greater than 10 
kHz. Fixed frequency spurs are <-60 dBc or <- 
140 dBm, whichever is larger 

External Modulation: Annunciators indicate 
when a 1V peak signal is applied, +2%, over a 
0.02 kHz to 100 kHz band 

Deviation Meter Accuracy: +5% of reading +1 
count for rates between 100 Hz and 10 kHz 
IEEE-488 Interface: All controls except the power 
switch and the internal/external reference switch 
are remotely programmable via IEEE Std 488- 
1978 


6060A/AN 


Ordering Information 


Model January 1989 prices 
6060A/AN Synthesized Signal 
Generator RUS. th ee” eae $7500 


Accessories (Also see page 485) 
Y6001 Rack Mount Kit, includes 24" 


SIDES he See ests ee eee. ke aes 295 
Y9100 Attenuator, 50Q, 6 dB, BNC ....... 55 
Y9101 Attenuator, 50Q, 14 dB, BNC ..... 55 
Y9102 Attenuator, 50Q, 20 dB, BNC ..... 55 
Y9103 500 Feed-through 

ihenminations BNC meee soe ee ee 35 
Y9111 3 ft (0.91m) 50Q Cable, BNC...... 20 
Y9112 6 ft (1.83m) 50Q Cable, BNC....... 20 
Y9301 Min-Loss Pad, 50Q to 75Q. ......... 75 
Y9307 Adapter, N to BNC, 75Q ............. 25 
Y9308 Adapter, N to BNC, 50Q ............. 20 
Y9315 Coaxial Cable, N Male 

tOUN Males Gifteet ets ee ei eos 75 
Y9316 Cap, Non-shorting, BNC ............. 10 
Y9317 50Q Termination, N.............0....... 95 


PM 21XX Modular GPIB 
Switching System ................. 

PM 2122 50 Q coaxial switch ... 

PM 2240 TestTeam software ... 


see page 380 
see page 382 
see page 374 


ee 
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6060B/AK 
«ap 


IEEE-488 


K: 


ny 


The 6060B/AK is a special-purpose version of 
the 6060B, that has improved noise characteris- 
tics and enhanced Frequency Modulation capa- 
bilities. It is designed for radio communica tions 
testing; in particular, applications in which digital 
signaling using FSK is used in addition to voice. 

This enhanced modulation characteristic of 
the 6060B/AK enables it to work well with digital 
squelch and digital paging systems. It will ac- 
commodate very low rate paging codes in clud- 
ing Motorola, Golay-Sequential Code (GSC) 
NEC, NTT and British-Post-Office-Code-Stan 
dardization-Advisory-Group (POCSAG). 


Specifications 


Technical Specifications 


Frequency 


Frequency Range: 10 kHz to 1050 MHz. Output 
frequency is displayed on an 8-digit display 
Frequency Resolution: 10 Hz 

Switching Speed: <100 ms typical (within +100 
Hz of selected value) 

Frequency Accuracy: Referenced to internal 
free-air 10 MHz crystal oscillator, <+0.5 ppm/ 
month; <£5 ppm for 25°C +25°C (see also Op- 
tions -130 and -132). Internal 10 MHz reference 
sinewave output signal available at rear panel 


6060B/AK 


Reference Output 


Frequency: 10 MHz, sinewave 
Level: 0 dBm min into 50 ohms 
Source Impedance: 50 ohms nominal 


External Reference 


Input Frequency: 1, 2, 2.5, 5, 10 MHz 

Input Level: .3 to 4V pk-pk, sinewave or square- 
wave 

Input Impedance: 50 ohms nominal 


Amplitude 


Amplitude Range: -127 to +13 dBm (+13 dBm 
peak on AM), with overrange to -147 and +19 
dBm, displayed on a 3-digit display. Fixed- range 
output, selected by special function, al lows more 
than 12 dB of vernier without attenuator switch- 
ing 

Amplitude Resolution: 0.1 dB. Annunciators 
for dB, dBm, V, mV, and uV provided on the 
display 

Switching Speed: <100 msec typical (within 0.1 
dB of selected value) 

Amplitude Accuracy: +1.0 dB 0.4-1050 MHz 
(20°C +5°C) 

Output Impedance: 50 ohms, nominal 
Output SWR: <2.0; <1.5 below 1 dBm 2400 kHz 
RF Leakage: <0.5 uV at carrier frequency 


Spectral Purity 


Spurious: <-60 dBc for offsets greater than 10 
kHz, (-55 dBc <100 kHz) 

Harmonics: <-30 dBc (-26 dBc <100 kHz) 
Residual FM (0.3 to 3 kHz band): <8 Hz rms 
from 245 to 512 MHz; <16 Hz rms elsewhere 
Residual FM (0.05 to 15 kHz band): <12 Hz 
rms from 245 to 512 MHz; <24 Hz rms elsewhere 
Residual AM: 0.1% rms (-60 dBc) in 0.05 to 15 
kHz band (-55 dBc <100 kHz) 


Typical SSB Phase Noise @ 500 MHz (with 
internal reference) 


SSB Phase Noise in 
1Hz Bandwidth (dBc) 


103 572108 


Offset From Carrier 


Amplitude Modulation 


Depth Range: 0 to 99%, with 1% resolution 
(displayed on 2-digit front panel display) 
Accuracy: +(2% + 4% of setting), for 0.1 to 3 kHz 
rates, depths to 90%, and peak amplitude of 
<+13 dBm 

Distortion: <1.5% THD, to 30% AM; <3% THD, 
to 70% AM; <5% THD, to 90% AM for <950 MHz 
and levels <+8.0 dBm 

Bandwidth: 20 Hz to 30 kHz, 3 dB 

Incidental FM: <0.3 f, for internal rates and 
<30% AM 


Frequency Modulation 


Deviation Ranges: 100 to 999 Hz; 1 to 9.99 kHz; 
and 10 to 99.9 kHz (displayed on 2-digit front 
panel display) 

Maximum Deviation: Lesser of 99.9 kHz and 
2f_f, above 245 Mz, or 2f._(f, +800) below 245 
MHz, where f, is in MHz and f,, in kHz (f,-100)/3 
kHz below 0.4 MHz [f, in kHz] 

Accuracy: +7% for rates of 0.3 to 20 kHz (0.3 to” 
1 kHz for f, <0.4 MHz) | 
Distortion: <1% THD for rates of 0.3 to 20 kHz 
(0.3 to 1 kHz for f, <0.4 MHz) and <100 Hz 
deviation 
Bandwidth: (3 dB) 0.5 Hz-100 kHz for <400 kHz © 
carrier frequency 
Droop: 15% on a 10 Hz squarewave 
Incidental AM: <1% AM at 1 kHz rate and- 
deviation of 50 kHz 


*The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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| Modulation Source 


_ Internal: 400 Hz and 1 kHz, +3% for 20°C to 

_ 30°C (add +0.1%/°C outside this range). Se- 
lectable from the front panel 

_ External: 1 volt peak input (MOD IN BNC) 

provides indicated modulation index. Input impe- 

dance = 600 ohms, nominal 

Modes: INTAM; INTFM; EXTAM; EXTFM; IN 

' TAM and FM: EXTAM and FM; and INT(AM and/ 

or FM) and EXT(AM and/or FM), in all nine 

combinations. Input impedance = 560 ohms, 

nominal, when EXTAM and FM are both en- 

abled 

| Sub-Harmonic External Reference 

| Input: 1, 2,2.5,5, and 10 MHz, 0.3 to 4V p-p sine 

_ Or Squarewave into 50 ohms (nominal) 

_ Input Connector: BNC on rear panel 


are 


—— 


_ Non-Volatile Memory 

Description: Up to 50 front panel contro! set 
_ tings can be retained for 2 years. Battery power 
is used when the 6060B/AK is in standby or the 
_ power cord is not attached. 


Reverse Power Protection 


| Protection Level: Up to 50 watts from a 50 ohm 
| source or 50V dc, from 10 kHz to 1050 MHz (dc 
- blocking capacitor at output) 

Trip/Reset: Flashing RFOFF annunciator indi- 
cates a tripped condition. Pushing RFON/OFF 
button on front panel will reset the output. Pro- 
_ tection is not provided when the instrument is in 

off. 


All options are factory installable only. 

High Stability Reference Option (-130) 
| Aging Rate: <+5 x 10'°/day, after 21 days 
: Temperature Stability: <+2 x 10°'9/°C. Oven 
remains powered during standby 


' 
| 
Option Specifications 
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Installation: Mounts inside rear panel; includes 
auxiliary power supply 


Mid Stability Reference Option (-132) 

Aging Rate: +5 x 10°’/mo, after 21 days 
Temperature Stability: +1 x 10°7(0° to 50°C) 
IEEE-488 Compatible Interface Option (-488) 
Functions: All front panel controls except the 
power switch are programmable via the IEEE- 
488 interface. Instrument status is also available 
remotely. The 6060B/AK supports the following 
IEEE-488 functions SH1, AH1, T5, L3, SR1, 
RUIMPPOPOC1, Dil CO, E2 


Rear RF Output and MOD Input Option (-830) 
Description: Moves front panel RF OUTPUT 
and MOD INPUT connectors to the rear panel 


General Specifications 


Temperature: 0 to 50°C, operating; -40 to 75°C, 
non-operating 

Humidity: 1 to 95% RH to 30°C; 0 to 75% RH to 
50°C, operating 

Altitude: 3,050m (10,000 feet), operating 
Shock and Vibration: Per MIL-T-28800C, 
except spectral purity may be degraded; 5 to 15 
Hz at 0.06 in; 15 to 25 Hz at 0.04 in; and 25 to 55 
Hz at 0.02 in 

EMI: Radiated emissions induce <0.5 uV at 
output frequency into a 1 inch diameter, 2 turn 
loop, 1 inch from any surface as measured into 
a 50 ohm receiver. Also compliance with the 
following standards: 

CE03, MIL STD 461B Power and interconnect- 
ing leads, 0.015 to 50 MHz; 

REO2, MIL STD 461B 14 kHz to 10 GHz, method 
RE02-1 and RE02-2 of MIL STD 462; FCC Part 
15 (j), Class A; 

Power: 100V, 120V, 200V, 240V ac +10%, 47 to 
63 Hz, <180 VA; <15 VA standby with Option - 
130 

Size: 55.3 cm L x 43 cm W x 13.3 cm H (21.8 in 
Lx 17 in Wx 5inH) 

Weight: <15.9 kg (35 Ib) 


6060B/AK 


Ordering Information 


Model January 1989 prices 


6060B/AK Signal Generator ................ $5750 
Options** (for 6060B/Ak) 
-130* High Stability Reference ............... 1250 
-132* Mid Stability Reference ................. 400 
F468 IEEE Intenacere.... cece ee cee 395 
-488K IEEE-488 Interface ........00.. 415 
-830 Rear Output and Modulation Input. 125 
*See specifications on page 249 
“See option compatibility chart on page 244 
Accessories (Also see page 485) 
Y6001 Rack Mount Kit, inc. 24" slides ... 295 
Y9100 Attenuator, 502, 6 dB, BNC ....... 55 
Y9101 Attenuator, 50Q, 14 dB, BNC ..... 55 
Y9102 Attenuator, 50Q, 20 dB, BNC ..... BS) 
Y9103 50Q Feedthru Termination, BNC 3 
Y9111 3 ft (0.91m) 50Q Cable, BNC....... 20 
Y9112 6 ft (1.83m) 50Q Cable, BNC...... 20 
Y9301 Min-Loss Pad, 50 to 75Q ......... 75 
Y9307 Adapter, N to BNC, 75Q ............. 25 
Y9308 Adapter, N to BNC, 50Q ............. 20 
Y9315 Coaxial Cable, N male 
LOpINGIMa len GHit semen ease ee eee nS 
Y9316 Cap, Non-shorting, BNC ............. 10 
Y9317 50Q Termination, N.........0....0.0.. 95 
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6070A & 6071A 


IEEE-488 


6070A & 6071A, to 920 ney or 1040 MHz 


Non-harmonic spurious 
_Precision digital sweep _ 

Front panel me ory 

“AM, FM, @M modulation: 

_ Responsive spin knob tuning 

- Low output VSWR and option 
Relative amplitude and frequen 


Design innovations in the 6070A and 6071A 
combine the precision resolution and settability 
of a synthesizer with the low-noise performance 
of the best open-loop signal generators on the 
market. And these two state-of-the-art instru- 
ments were developed to be competitively priced 
as well as cost effective in other ways. 

The 6070A and 6071A are programmable and 
directly compatible with GPIB/IEEE-488*-1978. 
With them, you may make sophisticated tests 
and measurements rapidly and with great preci- 
sion. On VHF and UHF receivers you can meas- 
ure selectivity, sensitivity, intermodulation dis- 
tortion, AM rejection, AGC response, audio hum, 
noise and distortion, and SINAD ratio. Or you 
can align a discriminator or check IF response 
using the digital sweep feature. 

Spectral purity is excellent. Spurious outputs, 
those not related harmonically to either the car- 
rier frequency or the power line frequency, are 
on the order of -90 dBc to -100 dBc to 520 MHz 
and -84 dBc above 520 M#z. The typical broad- 
band noise floor is a comfortable -150 dBc per 

_Hz, and the single sideband phase- noise is 
typically -138 dBc per Hz at 20 kHz offset from a 
500 MHz carrier. These specifications, by any 
standard, reflect a truly excellent level of spec- 
tral purity. 


* The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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AM, FM, oM Modulation 


Amplitude modulation depth can be set from 
0% to 99.9% in 0.1% steps. External de coupling 
is provided for leveling, extending bandwidths 
down to de, or providing analog control of out put 
amplitude. 

Frequency or phase modulation can be set 
with deviations up to 1 MHz or 100 radians 
respectively, depending on the rf frequency. 
Exceptionally wide deviation is made possible by 
a high deviation mode that is automatically acti- 
vated when required. External, dc-coupled FM is 
available for phase locking the instrument to 
another source. That extends the maximum 
deviation at low rates, and provides for analog 
sweeping with an external signal. 

Simultaneous AM+FM or AM+oM is available 
internally or from internal-external combinations. 
The internal modulation oscillator covers a wide 
range of frequencies. It can be continually varied 
from 20 Hz to 200 kHz, with an overrange capa- 
bility extending it from 1 Hz to 255 kHz in steps 
of approximately 0.1%. 

The modulation oscillator output is available at 
a front panel connector. This provides you with 
an audio source separate from the rf out put. 
Typical total harmonic distortion is 0.05%. 


IEEE-488 Interface 


No option is required to make the 6070A or 
6071A compatible with IEEE Std 488-1978; the 
capability is built in. And all of the functions that 
may be controlled from the front panei manually 
are also controllable remotely in an IEEE-488 
system, except for turning power on and off and 
controlling the modulation signal output level. 
Status indicators are: Remote, Addressed, and 
SRQ. Interface functions are: SH1, AH1, T6, L3, 
SR, RE DGiy Dimi COmeZ 


Precision Digital Sweep 


Versatile sweep modes let you characterize 
devices such as wideband amplifiers, narrow- 
band crystal filters, and other rf components. 
Repetitive, single, or manual modes are avail- 
able with either symmetrical or asymetrical 
sweeps. Five sweep step intervals between 20 
ms and 500 ms may be selected. A coincidental 
0 to 10V staircase sweep signal is available at an 
output connector to drive X-Y recorders or oscil- 
loscopes. Another rear-panel output signal pro- 
vides Z-axis blanking for oscilloscopes or a pen- 
lift signal for X-Y recorders. 


Front Panel Program Memory 


Up to nine different combinations of front- 
panel control settings may be stored and later 
recalled. Up to 50 combinations may be stored in 
a non-volatile memory using Option -570. This 
feature reduces errors and saves time in making 
common measurements. 


Responsive Spin-Knob Tuning 


In addition to the simple keystroke operation 
and layout of the front-panel controls, a high- 
inertia, magnetically detented, optically coupled 
knob provides analog convenience when con- 
tinuous adjustments are required. It may be used 
to select frequency, amplitude, or modulation. 
Each complete turn gives you 25 increments or 
decrements, depending on direction of rotation. 


Low Output VSWR & Optional 
Reverse-Power Protection 


The rf output impedance of the 6070A and 
6071A is 50 ohms with a low source VSWR to > 
minimize the effects of signals reflected from — 
loads having a high VSWR. Option -870 protects 
the output circuits from being damaged when - 
connected to a transceiver that accidentally — 
transmits power. 


Relative Units 


A relative-amplitude mode makes it easy to — 
compensate for cable loss, attenuation in the rf — 
output, make linearity tests on detectors and | 
amplifiers, and measure AGC characteristics. | 
Output levels are selectable in 0.1 dB steps, all _ 
the way from -140 dBm to +19 dBm for frequen- — 
cies up to 520 MHz (+13 dBm above 520 MHz). © 
Flatness is typically +0.2 dB from 200 kHz to 520 - 
MHz, +0.3 dB to 1040 MHz. 
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| Besides offering 1 Hz resolution up to 520 MHz 
_ (2 Hz above 520 MHz), a relative-frequency 

mode allows you to display specific frequencies 
_ above and below a selected center frequency. It 
_ makes testing the frequency response of filters 
and IF strips easy. 


Specifications 


_ Technical Specifications 


| Specifications for frequencies above 520 MHz 
| apply to 6071A only. 


Frequency 


| 6070A Ranges: 0.2 to 519.999 999 MHz 

_ 6071A Ranges: 0.2 to 1039.999 998 MHz 

| 6070A Resolution: 1 Hz 

_6071A Resolution: 1 Hz (<520 MHz), 2 Hz 
_ (2520 MHz) 

_ Accuracy & Stability: Same as Reference Os- 
cillator 


_ Reference Oscillator 


Internal Standard: 10 MHz quartz oscillator. 
_ Aging rate 1+0.5 ppm/month. Temperature ef- 
' fects: <t5 ppm 0 to 50°C instrument ambient 
(relative to 25°C) 

_ Option -130: 10 MHz ovenized oscillator. (See 
options) 

External: 1, 2, 2.5, 5, 10 MHz input. Level 
_ required is 0.3 to 4.0V pp sinewave or square 
_ wave. Input impedance is 50 ohms. External 
reference is automatically switched in when 
connected 

Reference Output: 10 MHz TTL level 


Spectral Purity 


All specifications are with High Deviation mode 
_ Off 


SSB Phase Noise 
| SSB Phase Noise for CW and AM Modes 


(dBc/Hz) 
Offset Frequency, from Carrier 


Carrier 
eee ee 


Frequency 
Range 
0.2 to 62.5 MHz 
62.5 to 125 MHz 
125 to 250 MHz 

250 to 520 MHz 

520 to 1040 MHz 
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SSB Phase Noise in 1 Hz Bandwidth (dBc) 


Residual FM for CW and FM Modes 
(Hz rms) 


; 0.5* to 
Carrier Range 15 kHz bw 
0.2 to 62.5 MHz 
62.5 to 125 MHz 
125 to 250 MHz 
250 to 520 MHz 


520 to 1040 MHz 
“Typically the same for 0.02 to 15 kHz bandwidth. 

Residual AM: <0.02% rms (-74 dBc) ina 0.05 to 
15 kHz post-detection bandwidth, referred to 


100% sinewave modulation. Typically the same 
in a 0.02 to 15 kHz post-detection bandwidth 


Spurious Signals (dBc) 


Carrier Frequency Range 


Relationship to 
Output Carrier 
Frequency (f,) 


Non-Harmonic 
<10 kHz offset 
550 Hz to 

10 kHz offset 
Power Line, 
Display, 
Mechanical 


<550 Hz offset 


Sub-Harmonic 
f,/2, 3f,/2, 5f,/2 
offset 

Harmonic (6070A) 
f,, 2f,, 3f, offset, 
>+13 dBm 

<+13 dBm 


Harmonic (6071A) 
f, 2f,, 3f, offset, 
>+13 dBm 

<+13 dBm 


Output 

Voltage Level Range: -140 dBm to +19 dBm for 
frequencies up to 520 MHz. Above 520 MHz 
(6071A), -140 dBm to +13 dBm 

Resolution: 0.1 dB or 1% of voltage 


6070A & 6071A 


Accuracy (dB) 


520 to 
1040 MHz 
N/A 
aes) 


+19 to +13 dBm 
+13 to -127 dBm 


Specification Limits 


Freq - MHz 


Typical amplitude data measured at -127 dBm. 75% of 
the units measured within the shaded area. The outer 
lines represent worst-case measurements. 


Output Impedance: 50 ohms, nominal 
SWR 


0.2 to 
520 MHz 


520 to 
1040 MHz 


Output Level 


>+7 dBm 
<+7 dBm 
Amplitude Modulation 


AM Depth: 0 to 99.9% in 0.1% steps 
AM Accuracy: (Internal or External) 


Frequency |Depth | Accuracy 
0.2 to 5 MHz < +5%, -8% 
5 to 520 MHz +5% 


520 to 1040 MHz +5% 


AM Distortion 


0.2 to 5 MHz 
5 to 520 MHz 
520 to 1040 MHz 


| AMDepth | | AMDepth | 


Oto /|30 to} 70 to 
30% | 70% | 90% 
<2% |<5% | <7% 


<1.5%|<3% | <3% 
<2% |<3% <5% 


Modulation 
Frequency 


<1 kHz 
<3 kHz 
<3 kHz 


AM Signal Bandwidth (-3 dB) 


Internal 


A External 
or External 
Depth AC Coupled DC Coupled 


0.2 to 5 MHz <70%| 20Hz-8 kHz | DC-8 kHz 
5 to 520 MHz <90% | 20 Hz-50 Hz | DC-50 kHz 
520 to 1040 MHz} <70% |20 Hz-50 kHz} DC-50 kHz 


Incidental FM (for 30% AM): 0.3 x modulation 
frequency for <520 MHz; 0.6 x modulation fre- 
quency for >520 MHz 


Current Range 
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Frequency Modulation 
Maximum Peak Frequency Deviation (kHz) 
ACFM DCFM 

the lesser of the lesser of 
999 orf, x (520-f,) 499 


Frequency 
Range 
0.2 to 62.5 MHz 


62.5 to 125 MHz 199 orf. xf, f, or 99.9 
125 to 250 MHz 499 orf, x f, f, or 199 
250 to 520 MHz 999 orf. xf, f, or 499 
520 to 1040 MHz} 999o0rf. xf, f, or 999 


f, + Output frequency in megahertz 
f + Modulation frequency in kilohertz 


m 


FM Deviation Resolution: 100 Hz for <100 kHz 
deviation; 1 kHz for 2100 kHz deviation 

FM Deviation Accuracy: (Internal or external) 
+10% at 400 Hz or 1 KHz modulation rate; +13% 
at 0.3 to 50 kHz modulation rate (including flat 
ness) 


FM Total Harmonic Distortion 


DCFM Mode Off and DCFM 
High Deviation: Mode On 


Off 0.5%+ | On | 0.5%+ 


Output 
Frequency 
Range 


1.2% per 
0.2 to 62.5 0.75% per 100 kHz 
MHz 100 kHz dev dev 
62.5 to 125 3.0% per 
MHz 100 kHz dev 
125 to 250 1.5% per 1.5 | (600+ 
MHz 100 kHz dev f,) % 
250 to 520 0.75% per per 100 
MHz 100 kHz dev dev 
520 to 1040 0.375% per 
MHz 100 kHz dev 


f, = Output frequency in megahertz 


FM Signal Bandwidth (-3 dB): 20 Hz to 250 kHz 
internal or ac coupled external. Dc to 250 kHz dc 
coupled external 

Center Frequency Accuracy (DCFM Off): 
Same as reference oscillator 


Center Frequency Accuracy (DCFM On)* 


Output Initial Typical 
Frequency Range Accuracy Stability 


0.2 to 62.5 MHz 
62.5 to 125 MHz 
125 to 250 MHz 
250 to 520 MHz 
520 to 1040 MHz 


50 Hz/min 
12.5 Hz/min 
25 Hz/min 
50 Hz/min 
100 Hz/min 


*Auto-CAL upon initialization 


Incidential AM: <0.5% (-52 dBc) for deviations 
up to 50 kHz at 1 kHz rate (single sideband) 
component referred to sinewave modulation 
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Phase Modulation 
Deviation and Distortion 


otal Harmonic Distortion 
Per Radian 
Deviation| of Deviation With High 
Deviation Mode 


0.5+(0.75x10°xf_,)% 
0.5+(3.0x10°xf_)% 
0.5+(1.5x10°xf,)% 
0.5+(0.75x10°xf_)% 

0.5+(0.375x10°xf_ )% 


f = Modulation frequency in hertz 


@M Resolution: 0.01 radian for <10 radians, 0.1 
radian for 210 radians 

oM Deviation Accuracy: (Internal or external) 
+10% at 400 Hz or 1 KHz modulation rate; +13% 
at 0.3 to 3 kHz modulation rate (including flat- 
ness) 

@M Signal Bandwidth (-3 dB): 0.02 to 12 kHz 
internal or ac coupled external..Dc to 12 kHz 
external dc coupled 

Incidental AM: <0.5% (-52 dBc) for devations 
up to 50 radians at a 1 kHz rate (single sideband 
component referred to sinewave modulation) 


Modulation Signal Source 


Modes: AM, FM, 2M, AM + FM, AM +oM 
Range: 0.02 kHz to 200 kHz 

Frequency Accuracy: +3% for 20°C to 30°C 
ambient temperature range. Add 0.1% per de- 
gree C outside that range 

Total Harmonic Distortion: <0.15% from 0.2 
kHz to 100 kHz; <0.2% below 0.2 kHz and above 
100 kHz 

Output Level: OV to 2V peak to peak into 6002 
Output Impedance: 600Q, nominal via front panel 
BNC connector 


External Modulation Input 


Level: 1V peak for specified AM, FM, or oM 
accuracy 

Impedance: 600, nominal 

Coupling: AC or DC 


Switching Time 

Frequency: <85 ms from last controller com- 
mand (<35 ms for most small changes) until 
frequency has settled to within 100 Hz of final 
value. Applies to frequency changes only 
Level: <50 ms from last controller command. 
Applies to level changes only 


Frequency Sweep 


Sweep Modes: Auto, Single, Manual 

Sweep Functions: Symmetrical sweep, asym- 
metrical sweep, Sweep speed 

Data Entry: Sweep width, sweep increment 
Sweep Speed: Approximately 20 ms, 50 ms, 
100 ms, 200 ms, 500 ms, per increment 
Sweep Output: 0 to +10V, up to 1000-point 
stepped ramp. Available at front panel BNC 
connector 

Penlift/Z Axis Blanking: TTL output level at 
rear panel BNC connector. High during sweep 
retrace and when sweep is off 


Memory 


Memory Functions: Store, recall, insert above, 
delete, top 

Locations: 9 standard, volatile; Option-570 50 
non-volatile. Front panel set-ups can be stored 
in each location and later recalled 


Remote Programming 

Interface: IEEE-488 

Functions Controlled: All front-panel controls 
except line power switch and modulation out put 
amplitude (MOD OUT) 

Status Indicators: Remote, Addressed, SRQ. 
Interface Functions: SH1, AH1, T6, L3, SR1, 
RL1, DC1, DT1, CO, E2 


Option Specifications 


10 MHz Ovenized Oscillator (-130) 


Aging rate <t5 x 10°'° per day after a 21-day 
warmup. Temperature effects: <+2 x 10°'9/°C 
Non-Volatile Memory (-570) 

50 locations; operational features same as stan- 
dard features. Data is stored with built in battery 
when power is off 


Rear RF Output (-830) 


Type N rf output connector available on rear 
panel 


Auxiliary RF Output (-831) 
Greater than -18 dBm, available at rear panel 
BNC. Impedance, 50 ohms 


Reverse Power Protection (-870) 


Up to 50 watts from a 50 ohm source over 0.2 to 
1040 MHz. Will withstand up to 50V de 


Pulse Modulation (-950) 
Adds pulse modulation to 6070A only. Fast 25 | 


rise/fall times with on/off ratio of 40 to 60 dB : 


depending of carrier frequency 


i 
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| General Specifications 


_ EMI: Meets MIL-STD 461A REO2 and CEO3, 

| and MIL-I-6181D Sections 4.3.1 and 4.3.2 for 

_ both narrowband and broadband tests. RF leak- 

_ age: less than 3 uV is induced into a two-turn, 1 

inch diameter loop 1 inch away from any surface 
_ and measured into a 50Q receiver 

' Temperature: 0°C to 50°C, operating; -40°C to 
_ +75°C, non-operating 

Relative Humidity: <95% to 25°C; <75% to 

| 50°C 

Altitude: 110,000 feet 

Power: 100, 120, 200, 240V ac +10% 47 to 63 

Hz; 125 watts typical. For 400 Hz operation 

_ consult your Fluke representative 

| Size: 13.3 cm H x 43.2 cm W x 54.6 cm D from 

_ front panel to rear handle (5.25 in H x 17.0 in W 

_x 21.5 in D) 

Weight: 27.7 kg (61 Ib) 

_ Safety: CSA 556B certified 

Included: Operator's manual, service manual, 
power cord, serialized and dated calibration 

certificate 
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Ordering Information 


Models January 1989 prices 
6070A Synthesized Sig Gen 
Oia 520) WAR Zee en eee ee es $18,900 


6071A Synthesized Sig Gen 


(022040: MHZ) Sin fener ce eke: 19,900 
Options (for 6070A:& 6071A) 
-130 Ovenized Reference Oscillator... 1200 
-570 Non-Volatile Memory .................. 550 
-830 Rear RE Output :.22.0.5.4.000.t.ecceke 25 
-831 Auxiliary RF Output...............0..... HNZAS) 
-870 Reverse Power Protection .......... 280 
-950 Pulse Modulation (6070A only)... 4925 


Accessories (Also see page 485) 


Y6001 Rack Mount Kit inc 24" slides ..... 295 
Y9100 Attenuator, 55Q, 6 dB, BNC ....... 5S 
Y9101 Attenuator, 50Q, 14 dB, BNC ..... 55 
Y9102 Attenuator, 50Q, 20 dB, BNC ..... 55 
Y9103 50 Feedthru Termination, 

BN Gites Sesser pa ees Ba eat 35 
Y9111 3 ft (0.91m) 502 Cable, 

BNGHOIBN GAS ee ees 20 
Y9112 6 ft (1.83m) 50 Cable, 

BNGsOIBNG 2eciccscte ce eee eae 20 
Y9308 Adapter, N to BNC, 50Q ............. 20 
Y9315 Coaxial Cable, N male to 

Nitmalesleit sees 2 tase eterna ent ees US 
Y9316 Cap, Non-shorting, BNC............. 10 
Y9317 50Q Termination, N.................00 95 
PM 21XX Modular GPIB 

Switching System .............0.... see page 380 


PM 2122 50 Q coaxial switch...... see page 382 
PM 2240 TestTeam Software .....see page 374 


6070A & 6071A 


Service & Support 


Warranty 

One-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 


Extended Warranty 
SC1-6070A Repair (w/calibration) ......... $ 598 
SC1-6070A Repair 


(Cal. Win. or Out Gata) ere akc crccs 673 
SC1-6070A Repair. 

(cal w/in and out data) .............0... 748 
SC2-6070A Cal 

(1 per yr recommended) ..............0000 495 
SC2-6070A Cal 

(1 per yr w/in or out data) ..............00.. 570 
SC2-6070A Cal 

(1 per yr w/in and out data)................. 645 
SC1-6071A Repair (w/calibration) ......... 667 
SC1-6071A Repair (cal w/in or out data) 742 


SC1-6071A Repair (cal w/in and out data) 817 
SC2-6071A Cal 


(1 per yr recommended) ..............0000+ 495 
SC2-6071A Cal 

(1 per yr w/in or out data) .................. 570 
SC2-6071A Cal 

(1 per yr w/in and out data) ................. 645 
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6160B 


IEEE-488 


WO 61 Ok FRE EET OS TER ER Ee 


OOTPET LEVEL 
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Frequency Synthesizer 


The Fluke 6160B Frequency Synthesizer is 
the industry's most popular VHF synthesizer 
because of its high spectral purity. It produces 
frequencies from 1 MHz to 160 MHz in two 
ranges: 1 MHz to 12 MHz and 10 MHz to 160 
MHz. Frequency resolution is 0.1 Hz on the 12 
MHz range and 1.0 Hz on the 160 MHz range. 

A unique feature of the 6160B is that the 
highest internally-generated frequency is that of 
the output VCO, i.e., 80 to 160 MHz. This makes 
servicing easier, and eliminates UHF EMC prob- 
lems. Since the output VCO operates from 80 to 
160 MHz, frequency division is employed for 
coverage of lower frequencies. This results in 
improved spurious specifications for frequen- 
cies lower than 80 MHz. Phase noise is similarly 
reduced for lower bands. 

Built-in remote programming is DTL/TTL, BCD, 
positive true logic or by contact closures. Pro- 
gramming of frequency is via 34 parallel lines, 
and a remote flag and power flag are provided. 
. Switching is fast, output level is electrically ad- 
justable. Compatibility with GPIB/IEEE-488*- 
1978 is achieved using the Fluke 1120A Trans- 
lator and 6XXXA-529 Interface. 


*The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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Specifications 


Technical Specifications 


10 MHz to 160 MHz 
Minimum Step 1 Hz 
Low Band Range 1 MHz to 12 MHz 
Minimum Step 0.1 Hz 


Local Control Front panel rotary switches 
Remote Control BCD per decade, TTL, DTL 
positive true logic or contact | 
closures. Logic “0” = 0 to 
0.9V dc. Logic “1” = 2V to 
+5V dc or open circuit. 


MHz 


Spectral Purity* 


Non-Harmonic, 1 to 20 -100 
Spurious 20 to 40 -95 
40 to 80 -89 


80 to 160 


Harmonic, <-25 dBc, 
Spurious typically <-30 dBc 
Amplitude Noise** <-94 dBc (typical) 


Absolute 
Phase Noise** 


<-62 dBc (typical) 


Residual 
Phase Noise** 


Phase Noise 


<-74 dBc (typical) 
SSB Phase 


Offset from 


Spectral Density Noise Carrier 
1 Hz Bandwidth 1.2 kHz - <-115 dBc 
32 kHz: <-121 dBe 


600 kHz <-135 dBc 


oro Adjustable from +3 dBm to 


001V rms) with front-panel 
control or external dc voltage. 
Level maintained +1 dB 
into 50Q 


5 MHz at nominally 1V rms 
into 50Q 


Output Options Rear Panel, Opt -04 


+13 dBm into 50Q (0.3V to 
Other Outputs 


demimmintenetatligh uel asipemnaidndtit his 
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6160B 


MISCELLANEOUS [sd 
Reference External, 5 MHz at 0 dBm to 
Frequency +16 dBm into 50Q 


External, 0.1 to 0.8V dc 
nominal into >2 kQ 
produces an output level 
change of from +3 dBm to 
+13 dBm 

<800 Ls to be within 50 Hz 
of final frequency (applies 
for frequencies from 80 
MHz to 160 MHz. Improves 
at lower frequencies) 


Level Control 


Switching Speed 


Internal 5 MHz 
Frequency 
Option -02, -05, 
or Other Source 


Option Aging Rate 
-02 +2 x 10°/day 
-05 +5 x 10°%/yr 
Temp. Stability 


General Specifications 


Altitude: To 3048 meters (10,000 feet), operat- 
ing; 15,240 meters (50,000 feet), non-operating 
Temperature: 0°C to 50°C, operating; -62°C to 
+70°C, non-operating 

Relative Humidity: <80% to 50°C 

Power: 115V or 230V ac+10%, switch-selectable, 
50 to 440 Hz. 80W 

Size: 48.3 cm W x 17.8 cmH x 50.8 cm L (19 in 
x 7 in x 20 in) r 

Weight: 20.5 kg (45 Ib) 

Included: Manual, power cord, mating connec- 
tor for programming input lines, serialized and 
dated calibration certificate 


‘Ordering Information 


Accessories (Also see page 485) 


1120A IEEE-488 Translator ..............0000 590 
Y7205 6 ft Ribbon Cable for -522K ........ 75 
Y9111 3 ft (0.93m) 502 BNC Cable....... 20 
Y9112 6 ft (1.85m) 50 BNC Cable....... 20 
M07-205-600 7" Rack Adapter.............+ 110 
M00-280-610 24" Rack Slides 

(Rack Adapter required) .................... 130 


Service & Support 


Warranty 

One-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 
SC1-6160B Repair (w/calibration) ........... 
$C1-6160B Repair (cal w/in or out data) 
SC1-6160BRepair (cal w/in and out data) 445 
SC2-6160B Cal (1per yr recommended) 63 


1x 10°, 0°C to 50°C Model January 1989 prices SC2-6160B Cal (1per yr w/in or out data) 98 
-6 te} te} 
Ei sas 50E 6160B* Frequency Synthesizer............. $9950 SC2-6160B Cal 
“Noise specifications are for frequencies from 80 MHz (1 per yr w/in and out data) .............. 133 
to 160 MHz. Noise performance improves or lower Options (for 6160B) 
frequencies. 
** Measured in a 30 kHz band excluding the 1 Hz band -02* Frequency Std. 2x10°/day.............. 1030 
centered on the signal frequency. -04 Rear Panel RF Output ..................... 60 
-05* Frequency Std. 5x10°S/year ............ 480 
-522K 1120A Interface, field installable. 325 
E529 IEE E-ASSrmMenace nese sais ae 380 
* Option -02, -05 or an external 5 MHz timebase is 
required. Option -02 and -05 Frequency Standards 
are installable at Factory 
** Requires 1120A IEEE-488 Translator. Includes 
6XXXA-522K and Y7205 Cable 
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6011A 


IEEE-488 


RS-232 


DISPLAY j 
LOVERFLOW | 


The 6011A has an output impedance of 50 
ohms (75 ohms optional) over the entire fre- 
quency range of 10 Hz to 11 MHz, selectable 
with 0.1 Hz (7-digit) resolution to 110 kHz, 10 Hz 
resolution to 11 MHz. Frequency is displayed us- 
ing a 7-digit LED readout. The rms output voltage 
into a 50 ohm load ranges from 400 V to 5V or 
10V rms into an open circuit or high impedance 
load. Referred to 1 milliwatt in a 50 ohm load, 
ranges from -55 dBm to <27 dBm. 

The output may be in units of dBm, volts, or 
millivolts selected with 4-digit resolution using 
calculator-like front panel pushbuttons and dis- 
played on LEDs. And the output level may be 

~ selected in terms of peak-to-peak voltage as well 
as rms voltage. 

To avoid accidentally selecting an excessive 
output voltage, a limit may be stored in the 
6011A. In addition, you may store up to nine 
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different frequencies and/or output levels that 
may be recalled at random, quickly and without 
error — an important consideration for repetitive 
testing. 

Selecting seven-digit frequency resolution is 
automatic — you don’t need to select the high or 
low range or all seven digits when ending digits 
are zero. However, you may deliberately over- 
ride the automatically-selected range when 
desirable. 

Any selected frequency may be increased or 
decreased in steps of practically any size, using 
the EDIT controls. This provides a manual sweep 
capability for checking frequency response, 
peaks, nulls, etc. A frequency or output level may 
be stored as a reference with other frequencies 
or levels added or subtracted within the 
instrument’s range. This is useful for making 
relative measurements. 


The 6011A can be controlled remotely and op- 
erate as part of a system. Option -05 makes the 
instruments compatible with GPIB/IEEE-488* 
and Option -06 gives them compatibility with 
EIA Standard RS-232-C. A seven-line ASCII bit- 
parallel interface is standard, when you don't 
order option -05 or -06. All front-panel functions 
are controllable remotely except for line power 
and open-terminated-load selection. The IEEE- 
488 Interface Option has the repertoire AH1, L2, 
RL1, and E1. 


Output Level Flatness vs Frequency 


Output Level Flatness vs Level 


Specifications 


Technical Specifications 


Seven-digit LED display of fre 
quency set by local or remote 
control 


Units automatically justified in the 
LED display to indicate maximum 
resolution 


*The terms GPIB and IEEE-488 may be used inter-_ 
changeably throughout this catalog. 
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Accuracy 


Aging Rate 


External 
Reference 


+3 parts in 10° for one year over 
the temperature range of 0°C to 
+50°C 
<1 part in 10° per day of 1 part in 
10° per year at constant tempera- 
ture 


<+2 parts in 10° from 0°C to +50°C. 
(<+5 parts in 10’ from 0°C to +50°C 
with Option -01) 

Requires a 10 MHz TTL compatible 
square wave with symmetry be- 
tween 40% and 60%. Internal refer- 
ence is automatically selected in the 
absence of an external reference 


Local 
Control 


Keyboard selection of numerical 
data, magnitude (Hz, kHz, MHz) 
and functions. Edit control provided 
for modifying entry. 6011A program- 
mable in steps of 1-9 


Facility to store and recall 9 front- 
panel control settings including fre- 
quency, level, modulation, and 
output terminal parameters 


Remote ASCII standard. IEEE-488 or 
Control RS-232-C Optional 
Switching & | Frequency settles to within 10 Hz of 
Settling Time | final frequency in low range and 1 
kHz in high range in <2 ms in fixed 


form <34 ms in free form (excluding 
recall) 


SPECTRAL PURITY 


Harmonic, -30 dBc from 10 Hz to 100 Hz 
Spurious -50dBc from 100 Hz to 1 MHz 
-40 dBc from 1 MHz to11MHz 
(Except -35 dBc for output levels 
within 2 dB of max output from 5 
MHz to 11 MHz). Total harmonic 
distortion from 100 Hz to 110 MHz). 
Total harmonic distortion from 100 
Hz to 110 kHz is <0.15% (typically 
0.07%) on low range and 0.3% 
(typically 0.1%) on high: range 
All non-harmonically related outputs 
<-60 dBc below output or -110 dBm 
whichever is greater 


-46 dBc as measured in a 30 kHz 
bandwidth excluding 1 Hz centered 
on the carrier, including the effects 
of the internal standard. Residual 
(excluding internal standard) is 
<-50 dBc. Approximately 8 dB im- 
provement on low range 

SSB Phase Noise at the output 
measured in a 1 Hz bandwidth at 
max output. Approx. 10 dB im- 
provement on low range 


Frequency 
Storage 


| Phase Noise 
| Spectral 
| Density 
| (Typical) 


Offset from SSB Phase 


Carrier Noise 
f 20 Hz -102 dBc 
} 200 Hz -108 dBc 
i 20 kHz -106 dBc 
| 1 MHz -130 dBc 
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AMPLITUDE 


Impedance 502 (75Q w/Option -10) 

Range: dBm | +26.98 dBm to -55.01 dBm into 50Q 

Volts 5.000V rms to 0.3972 mV rms into 
50Q 

Local Keyboard selection of output level 

Control in V, mV or dBm, Voltage is select- 
able in terms of V rms or V p-p and 
terminated or open circuit. Rotary 
knob provided for modifying entry 
and is programmable in steps of 1 
through 9 

Resolution 0.01 dB 

Accuracy See Graph 

Frequency See Graph 

Response 


Stability 
vs. Temp 


Typical temperature coefficient is 
0.003 dB/°C, 20°C to 30°C +0.2 dB, 
0°C to 50°C 

Switching & | To within: +1 dB, 150 ms fixed form, 
Settling Time | +0.1 dB, 300 ms fixed form, 

+0.01 dB, 450 ms fixed form. (Add 
200 ms for free form.) 


Display dB; 4-digit LED plus sign in dBm or 
dB with respect to a stored dBm 
reference. Volts: 4-digit in V p-p or 
V rms; open circuit or terminated or 
volts or dB with respect to a stored 
voltage reference 


AM Analog input can be used to pro- 

Modulation vide amplitude modulation. Band- 
width of this input is 10 KHz and 
max modulation is 90%. Z in = 600Q 
9V p-p corresponds to 90% 
modulation 


ASCII standard. IEEE-488 or 
Control RS-232-C Optional 
REMOTE INTERFACES 
Standard 


Byte serial, bit parallel, seven ASCII- 
defined parallel lines, plus two 
handshake lines. Mating Connector 
Amphenol 57-30240. Also Option 
-05 and -06 


OUTPUTS 


TTL Output TTL-compatible square wave out- 


put (<0.5V to >2.4V p-p into 50Q) at 
the synthesized output frequency 

Reference 

Outputs 


Derived from the synthesizer fre- 
quency reference. 1 MHz output is 
standard; 5 or 10 MHz available by 
changing internal jumper. Output is 
TTL-compatible square wave 


Rear Panel Option -04 
Output 

20 to 31 MHz | Option -09 
Tracking 


6011A 


Option Specifications 


High Performance TCXO Option (-01) 


Frequency Accuracy: +1.5 parts in 10° for one 
year over the temperature range of 0°C to +50°C 
Aging Rate: <1 part in 10° per 24 hours at 
constant temperature, or 1 part in 10° per year 
Temperature Dependence: <+5 parts in 10’ 
from 0°C to +50°C 


Phase-Lockable Input Option (-02) 


Input Frequency: 1, 2, 2.5, 5, or 10 MHz 
Input Level: >100 mV, <5V rms into 50Q. May 
be used with either the standard oscillator or 
Option -01. Locking range is +5 parts in 10° from 
frequency of internal oscillator 


Frequency Modulation Option (-03) 


General High Range 


Deviation +20 kHz 
1V for 4 kHz | 1V for 40 Hz 
+5V max +5V max 


+1.5 kHz 


Accuracy 
0 to 50°C 


Rate dc to 10 kHz 


dc to 10 kHz 


Linearity at +1 kHz +10 Hz 
Constant Temp 
Constant Temp 
Incidental AM <1% <0.5% 
Typical 

6000 


IEEE-488 Interface Option (-05) 


Compatible with IEEE Std 488-1978 for use in 
instrumentation systems. Interface functions are 
AH1, L2, RL1, and E1 


RS-232-C Interface Option (-06) 


Bit serial interface compatible with EIA Standard 
RS-232-C. Asynchronous data rates from 110 to 
9600 baud. Either voltage-level interface or 20 
mA current loop. 32-character FIFO buffer 


General Specifications 


Altitude: To 3048 meters (10,000 feet) operating 
Temperature: 0°C to 50°C, operating; -40°C to 
75°C, non-operating 

Relative Humidity: <80% to 50°C 

Power: 15V or 230V ac +10%, 50 to 60 Hz, 
100W, standard. Also 50 to 400 Hz optional and 
100V ac optional 

Size: 13.3 cm H x 21.6 cm W x 48.2 cm D (5.25 
in x 8.5 in x 19 in) 

Weight: 11.4 kg (25 Ib) 

Safety: CSA 556B certified 

Included: Instruction Manual, power cord, seri- 
alized and dated calibration certificate 
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Ordering Information 


Models January 1989 prices 
6011A Synthesized Signal 
GEE ALC pater tines dance Siac ssonacen sete: $6495 


Options (for 6011A) 


-01 High Performance TCXO ................ 380 
-O2t PnaseshOcCkslmpU tere een seseesteee ne 380 
-03*' Frequency Modulation................... 1000 


-04* Rear Panel Output ........... eee 35 


-0522 IEEE-488 Interac. ..ee sees 365 
-06*? EIA Standard RS-232-C 

Intenfaceia ce My.. See cee ee 665 
-07 50-400 Hz Line Power .................00. 495 
-08 100V, 50-60 Hz Line Power ............. 375 


-09 20-31 MHz Tracking Output............. 60 

* Options -01, -02, -07, and -08 are installed at factory 
or service center only. Order -03K, -09K, -05K, or -O9K 
kits for customer installation 

‘Cannot have -02 and -03 options together 

2Cannot have -05 and -06 options together 
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Accessories (Also see page 485) 
Y9111 3 ft (0.93m) 500 


BNGHOIBNG@iCablemeeeeer ee $20 
Y9112 6 ft (1.85m) 50Q 

BNG. to. BNC Cable sa.c24:5 ttereee se. <0 20 
M05-203-601 5-1/4" Rack Adapter 

Offsets. rains hone oe cee eae nee nce 130 
M05-203-602 5-1/4" Rack Adapter, 

Centered ies ieee cee es 130 
M05-200-603 5-1/4" Rack Adapter 

DU al tee cr ee ma ee eee eed 115 
M00-203-631 5-1/4" Rack Adapter, 

W/ISSSIIIGS eects eres ees 295 
PM 21XX Modular GPIB 

Switching System .............0008 see page 380 


PM 2122 50 © coaxial switch...... see page 382 
PM 2240 TestTeam Software .....see page 374 


Service & Support 


Warranty 

One-year product warranty. See page 470 
for further information on warranty terms and 
conditions ; 


Extended Warranty : A 
SC1-6011A Repair (w/calibration) ......... 398 
SC1-6011A Repair (cal w/in or out data) 473 
SC1-6011A Repair (cal w/in and out data) 548 
SC2-6011A Cal (2 per yr recommended) 208 
SC2-6011A Cal (2 per yr w/in or out data) 358 
SC2-6011A Cal 


(2 per yr w/in and out data)... 508 
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Function Generators 


| PM 5193 


«ap 


IEEE-488 


Waveform Selection 


The Waveform keypad area allows selection of 
the PM 5193’s 8 standard waveforms: sine, 
pulse (positive and negative), squarewave, 
haversine, triangle and sawtooth (positive and 
Ge negative). The additional AC off button switches- 
off AC components, so that only the DC offset of 
a waveform (where selected) is output. 

All buttons have an LED indicator to show at a 
glance which functions are selected, as well as to 
provide a warning of functions for which entries 
are incomplete. 


Waveform Output Levels 
PM 5193 


Sine 

Positive pulse 
Negative pulse 
Squarewave 
Triangle 
Haversine 
Positive sawtooth 
Negative sawtooth 


PM 5193 50 MHz Programmable Synthesizer/Function Generator 
uts (operat bbl - 


~ 
1 
uw 
"L 
~ 
N 
Nn 
a 


Frequency Selection 


The frequency keypad area is used for precise 
programming of all frequency-related settings, 
including continuous wave frequencies, sweep 
__ Wherever a high-stability, high-reproducibility Precision and Stability start and stop frequencies, choice of H2/kHz, 
_ frequency and function generator is required for and A frequency programmable step widths for 
| testing, production control or driving frequency- discrete frequency steps. The preset frequency 
| 
| 


High precision and stability are essential fac- 
tors in an instrument of this class. A crystal 
oscillator serves as a reference standard for all 
generated frequencies and provides an extremely 
high standard of accuracy. This feature, together 
with outstanding long-term stability ensures the 
extremely high level of repeatability that is one of 
the fundamental characteristics of the PM 5193. 

Frequency resolution is a full 8 digits, so that 
advantage can be taken of the PM 5193’s inher- 
ently high precision; useful in the identification 


dependent equipment, the PM 5193 is an un- steps can then be repeated manually in either 
_ beatable choice. Its versatile capability for gen- direction using the step + or - buttons. 

erating standard functions, plus a broad fre- Start and stop frequency values are pro- 
| quency range extending from 0.1 mHz to 50 grammed via the numeric keyboard, where they 
_ MHz, cover the requirements of virtually every are input using the Enter button. The rub out key 
_ situation. in the numeric keypad allows values to be cor- 
_ The PM 5193 is today’s most cost-effective rected before entry. 
_ multi-functional combination of programmable The maximum frequency resolution is 0.1 mHz, 
_ frequency synthesizer and function generator. and a total resolution of 8 digits is always avail- 


And to make working with this high-precision in- 
Strument as simple as possible, no less than 8 
_ different waveforms are directly selectable. That 
includes standard functions like sine, square- 
_ Wave, sawtooth and ramps, as well as important 
| extras like pulse; both positive and negative; and 


for testing, in a broad range of applications such 
as PHase Lock Loops, Amplifiers, IF units, Fil- 
ters etc. All sweep parameters are programmed 
via the keyboard, for example start frequency, 
stop frequency, sweep time, linear or logarith- 
mic, and single or continuous sweep. There are 


-11-1/2 Decade Frequency Range and measurement of phenomena occurring at eae 

| precisely defined frequencies. Sweep Modes 

__ The frequency range of the PM 5193 covers a Pp 

full 11-1/2 decades, from 0.1 mHz to 50 MHz. GPIB Compatibility The PM 5193 has several sweep capabilities 


Full GPIB/IEEE-488*/IEC-625 bus compatibil- 
ity adds an important extra dimension to the PM 
5193’s versatility. All functions are remotely se- 
lectable, and all settings and status data can be 
transmitted to a remote controller and recalled 


_ haversine. whenever required. 3 sweep modes - in each case, the output wave- 
eae ee cant ocean eealemnakels te form is shown for single shot and continuous. 

| i 193 b rammed to have the 
Instantly Selectable Modulation front panel is divided into clear, separate keypad there =: aor . foie the-stop:f 

Modes areas, and three informative LED displays show eee sere fone ) paseo 

! All required modulation modes are also in- frequency, modulation parameters, output level when the stop frequency is reached, the 

_!ng AM, FM, sweep, burst and gating. Parame- flyback until the “single” key (t,) is pressed. 
ters like start litude Local Button yao 

art and stop frequencies, amplitude The continuous sweep is the same as in sweep 


and DC offset are easily programmable. Andup —_— The Local button provides a remote lock-out 
!0 10 complete front panel settings canbe stored facility, so that manual changes canbe made to The terms GPIB and IEEE-488 may be used 


1 
- 
| In non-volatile memory for instant recall when- current settings. interchangeably throughout this catalog. 
/ ever they are needed. 

| 
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mode 1 (See figure 2). As the figures demon- 
strate, in this mode a complete sweep takes 
double the programmed sweep time (See figure 
3). With these three sweep modes you have 
more than 20 sweep possibilities. Sweep range 
is from 1 Mhz to 50 MHz with times program- 
mable between 10 ms...999 s. 


FIGURE 1 


a FIGURE 2 


~ FIGURE 3 


Modulation Modes 


The PM 5193 has various modulation modes 
such as AM, FM, burst etc., including AM internal 
and AM external. 

In AM external mode the carrier can be modu- 
lated with a frequency between DC and 200 kHz. 
This DC coupled modulation input allows modu- 
lation of the carrier not only with a sinewave but 
also with a square wave, triangle or superposed 
sine. With a superposed sinewave (DC +-1,4 Vn 
- generate Amplitude Modulation with suppressed 
carrier. 

The carrier can also be modulated with an 
external square wave, giving pulse modulation. 
On-off amplitude ratio is adjusted using the ex- 
ternal square wave. 
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Burst signal, programmable on/off cycles; 2 on, 3 off 
cycles. 


Output Level Setting 


Selection of output levels in Vpp, Vrms or dBm 
is by means of a special keypad, and the se- 
lected output voltage is shown on the 3-digit LED 
display. The step function (A level) allows quick 
output-level changes in user defined steps. The 
nominal maximum outputs are waveform-de- 
pendent (see table). 


Signal outputs, including a TTL output, are 
short-circuit-proof and located on the front panel. 

Specially developed circuitry prevents any in- 
teraction between AC and DC settings within a 
+10V window. These settings are therefore inde- 
pendent of each other within this window. A 
warning is given by a flashing key LED if any 
combined AC + DC setting exceeds the maxi- 
mum preset output level. 


Store and Recall Functions 


The store and recall buttons allow up to 10 
complete front panel settings to be stored and 
recalled at any time. The last front panel setting 
is automatically stored under ‘0’, so that work 
can conveniently be resumed with the same 
settings in the next session. Up to nine additional 
settings can be stored in locations 1 - 9. Settings 
are stored in a non-volatile memory with battery 
back-up, providing assured storage over an ex- 
tended period. 


Wide Choice of Waveforms and 
Modulation Modes 


Setting of the outputs is fast, simple and ex- 
tremely logical using one set of pushbuttons 
grouped into four function fields for waveform, 
frequency, modulation and ouput characteris- 
tics, plus a common keyboard for entry of nu- 
meric values. Each function key has a built-in 
LED to indicate activation. 

All the selected values are displayed on a 
bright, clear LED display for immediate and 
unambiguous readout showing frequency (8 
digits), modulation parameter (4 digits) and out- 
put level or DC offset (3 digits). 

Function selection can also be done remotely, 
for example from a system controller, through 
the built-in IEEE-488/IEC-625 interface. When 
the IEEE-488/IEC-625 bus facility is in use, the 
relevant address can be shown in the 3-digit LED 
display. 

PM 5193’s built-in capability to operate as a 
programmable “stand-alone” continuous wave 
pulse generator adds more versatility in every- 
day operation. Frequency range in this mode is 
up to 50 MHz, with a typical rise and fall time of 
3 ns. The pulse generator can be programmed 
for positive or negative pulses, and the duty 
cycle is fixed at 50%. 


Other features include AC output dimensions _ 
selectable as Vpp, Vrms or dBm; phase-continu- — 
ous sweep over all 10 frequency decades; inde- 
pendent AC and DC settings; and a TTL output | 


conveniently located on the front panel. 


IEEE-488 Address Setting 


Setting of an IEEE-488 system address is © 
carried out very conveniently by a direct-entry 


keyboard, instead of the usual DIP switches 


(which in many cases are inaccessibly located | 


on a rear panel or inside the instrument cabinet). 


With the PM 5193, all that is necessary is to 
activate the “address” key. The current address 
is then displayed, and a new address can be 
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Function Generators 


programmed if required. 

_ Aswellas the PM5193’s comprehensive stand- 
' alone features, it also offers advanced facilities 
for operating within an automated testing sys- 
_ tem. This form of operation allows large numbers 
of automatic measurements to be performed 
continuously and with complete reproducibility, 
' useful in quality control situations. 

__ The instrument operates as a talker/listener, 
and can be remotely programmed for all manual 
and triggered functions, including SWEEP and 
| (programmable) BURST. Moreover, the SERV- 
; 


a 


_ ICE REQUEST function can be generated to 
give error indications, END messages (e.g. for 
SWEEP and BURST in SINGLE SHOT mode). 

A pushbutton-operated remote lock-out facility 
allows the user to lock-out the controller when 
making manual changes to the current setting. 
_ The IEEE-488 address is set via the numeric 
| keyboard, and can be displayed on the 3-digit 
LED panel. 


Learn and Identification Modes 


_ PM 5193 has additional Learn and Identifica- 
_ tion modes to facilitate programming and opera- 
_ tion in IEEE-488-bus environments. 

Learn mode makes it possible to send a com- 
plete string of instructions representing any 
| particular front panel settings to a controller. 
_ These settings can then be reproduced simply 
whenever required from the controller by the 
_ transmission of the corresponding string to the 
_ PM 5193. This mode reduces programming to a 
minimum, and contributes to the PM 5193’s ease 
of integration into automated measuring sys- 
tems. 

In Identification mode, the PM 5193 automati- 
Cally responds to an identification request from 
_ the controller by transmitting its type number and 
_ software version. 


Rack Mounting Facilities 


| PM 5193 is supplied as standard with the 
| necessary hardware for rack mounting, further 
_ increasing its flexibility in use. An optional RF 
Output can also be supplied for rack-mounted 
system interconnection. 


Rear Panel Connection Facilities 


Anumber of additional connection facilities are 
provided on the rear panel of the PM 5193: 

Inputs: 
! Ext clock: The PM 5193S can lock-on to external 
10 MHz reference signals which are applied to 
this BNC connector. The PM 5193 can lock onto 
external reference signals from other PM 5191/ 
5192/5193 generators (8.6 MHz). 
_ Modulation: The PM 5193’s wide range of exter- 
nal modulation modes can be used by applying 
the modulation signal to this BNC connector. 


Outputs: 
Int. clock: The reference frequency of (10 MHz or 
8.6 MHz) is available at the int. clock connector. 
This frequency can be used for synchronization 
Purposes. 
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Sinewave 


Squarewave 


Haversine (sine ? signal) 
Modulation: The signal output from the PM 5193's 
programmable modulation frequency source is 
available on this socket for triggering purposes. 
Penlift + sweep: These two signals enable the 
PM 5193 to be connected directly to an X-Y 
recorder, for example for plotting the frequency 
response characteristics of filters. 

IEEE-488 connector: For direct connection of 
the PM 5193 into IEEE-488-bus-oriented meas- 
uring systems. The shielded IEEE-488 connec- 
tor provides optimal security against disturbance 
of IEEE-488 data. 


PM 5193 


Triangle 


Positive and negative ramps 


Technical Specifications 


Frequency Characteristics 


Nominal Range: 0.1 mHz - 50 MHz 
Operational Range: Sinewave 50 MHz; 
Positive pulse 50 MHz 

Negative pulse 50 MHz 

Squarewave 20 MHz; 

Triangle 200 kHz; 

Haversine 50 kHz 

Positive sawtooth 20 kHz; 

Negative sawtooth 20 kHz 
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PM 5193 


Setting: Local via front-panel keyboard. Remote 
via IEEE-488 bus interface + stepping function 
with programmable step width 

Resolution: 8 digits; >0.1 mHz 

Display: 8-digit LED display, Hz/kHz dimen- 
sion LEDs 

Setting Error: <1 x 10° 

_ Frequency Jitter: <0.02% <1200 Hz f >2 MHz 
LF bandwidth 10 Hz - 20 kHz 

Temperature Coefficient: <0.2 p.p.m./K 
Aging: <1 p.p.m. per year 

Drift: <0.3 p.p.m. in 7h 


Output Characteristics 


Main Output 
Connector: BNC socket on front or rear panel 
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Impedance: Z, +50Q 
Load Capability: Short-circuit proof 
Max. External Voltage: +12 Vpp (<3 min.) 


AC Voltage 

Independent of DC settings within +10V window 
Ranges: | 2.1 - 20 Vpp open-circuit voltage; 

I1 0.21 - 2.00Vpp open-circuit voltage; 

Ill 0 - 0.200Vpp open-circuit voltage 
Resolution: Range | 0.1V; Range II 0.01V; 
Range III 0.001V 

Setting: Remote or local +/- stepping 
Programmable step width 

Alternative Settings: Vrms, dBm 

Basic Setting Error: +2% (1 Hz - 200 kHz) Vpp 
>2.1V 


DC Voltage 

Independent of AC setting within +10V window 
Range: +10V open-circuit voltage 

Resolution: 0.1V 

Error: +2% of setting 

Offset: <0.03V (Vac <2V); 

<0.08V (Vac >2V) 

Setting: Remote or local; +/- stepping function. 
Programmable step width 


TTL Output 

Connector: BNC socket on front panel 
Fan-Out: <5 TTL inputs 

Level: 0/>3.5V 


Waveforms 


Standard Functions: Sinewave, squarewave, 
triangle, haversine, sawtooth (positive- and 
negative-going ramps), positive and negative 
pulse 

Selection: Local via front panel keyboard. 
Remote via IEEE-488 bus interface 
Indication: Key LEDs 


Sinewave 
Frequency Range: 0.1 mHz...50 MHz 
Output Range: 0...20 Vpp 


Distortion 

THD: <0.35% (1 Hz< f <200 kHz, open circuit 
voltage: <12 Vpp range |, <1.2 Vpp range Il, 
<0.12 Vpp range III) 

Harmonics: <-37 dBc (200 kHz< f <10 MHz, 
open circuit voltage >10 mVpp) 

Spurious: <-40 dBc (2 MHz< f <50 MHz, open 
circuit voltage >100 mVpp, distance from carrier 
<15 kHz) 

<-50 dBc (0.1 mHz< f <2 MHz, open circuit 
voltage >100 mVpp, distance from carrier >15 
kHz) 


Haversine 

Frequency Range: 0.1 mHz...50 kHz 
Output Range: 0...10Vpp 
Distortion: <0.8% (output >10 mVpp) 


Squarewave 

Frequency Range: 0.1 mHz - 20 MHz 
Transition Times: 10 ns typically, <11.5 ns 
Duty Cycle: 50% 

Abberration: <2% +3 mV range II; 

<2% +20 mV range | 


Triangle 

Frequency Range: 0.1 mHz - 200 kHz 
Output Range: 0 - 20 Vpp 
Temperature Coefficient: <0.1%/K 
Linearity: >99% 

Sawtooth (pos/neg ramps) 
Frequency Range: 0.1 mHz - 20 kHz 
Output Range: 0 - 10 Vpp 
Temperature Coefficient: <0.1%/K 
Flyback Time: <1 +s 

Linearity: <99% 

Pulse 

Frequency Range: 0.1 mHz...50 MHz 
Output Range: 1.0...10Vpp 

Rise/Fall Time: 3 ns (typically <4.5 ns) 
Aberration: <2% +40 mV 


Modulation 


Modes: AM int./ext., FM int./ext.,lin./log. sweep, 
gate int./ext., burst 

Internal modulation frequen programmable | 
via keypad . 
Resolution: Range | (0.01 - 0.99 kHz): 10 Hz | 
Range Il (1.0 - 9.9 kHz): 0.1 kHz 

Range III (10 - 200 kHz): 1.0 kHz 
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' Internal AM 

Carrier Frequency: 0.1 mHz - 50 MHz carrier 
_ wave: all except pulses 
_ Modulation Frequency: 10 Hz...200 kHz 
Modulation Depth: 0 - 100% 
Resolution: 1% 
AM Envelope Distortion: <2% (m <98%); 
<1.5% (m <50%) 


. External AM 

Modulation Frequency: 0 - 200 kHz 

_ AM Envelope Distortion: 1.5% (m <98%); 
| 1% (m <50%) 

_ Internal FM 

_ Carrier Frequency: >2 MHz 

_ Modulation Frequency: 10 Hz...200 kHz 
_ Deviation: 10 kHz...200 kHz 
Resolution: 1 kHz 

Modulation Distortion: <1% (f <30 MHz; 
_ Af <100 kHz; fm 2200 Hz and <50 kHz) 


_ External FM 

Carrier Frequency: >2 MHz 

_ Modulation Frequency: 10 Hz...200 kHz 

| Deviation: 10 kHz...200 kHz 

_ Distortion: <1% 

_ Sweep 

Carrier Wave: All waveforms 

Sweep Functions: lin./log., up/down, single/ 
continuous, hold/release 

'Range: 1 mHz...50 MHz phase-continuous, 
depending on waveform; independent setting of 
Start and stop frequencies 

_ Sweep Time: 10 ms - 999s 

Resolution: Max. 0.01s (3 digits) 

Error: 0.1 ms 


Internal Gate 

Non-phase-coherent signal keying 

Carrier Frequency: 0.1 mHz - 50 MHz (depend- 

ing on waveform): carrier wave: all except pulses 
| Modulation Frequency: 10 Hz...200 kHz 
Duty Cycle: 50% 
External gate 
Modulation Frequency: 0...500 kHz; min. on/ 
Off time 2 us 


Burst 

Carrier Frequency: <2 MHz (depending on 
Waveform) all carrier waveforms 

On and Off Cycles: 1...200 programmable 
Burst Functions: Single/continuous 

External Triggering: TTL positive edge; via 
modulation input 

Max. Frequency: 1 kHz 


| Video Modulation (PM 5193V only) 

| Carrier Waveform: sine 

Carrier Frequency: <50 MHz 

| Modulation Bandwidth (-1 dB): >8 MHz; car- 
tier frequency <45 MHz 

allan Modulation Signal: CVBS; amplitude: 
1 Vpp 

|Max. DC Offset: +5V 


LT 


! 
1 
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Modulation Mode: Double sideband amplitude 
modulation (A3F), negative polarity 

RF Synchronizing Level: 100% 

Residual Level (white level): 11 +3%; related 
to RF synchronizing level 

Independent Linearity Error: <2% between 
black and white level 


Connector: BNC; “VIDEO IN” at rear of the in- 
strument 
Impedance: 75Q 


IEEE-488 Bus Remote Control 


Control Capability: All signal functions and 
characteristics 

Interface Functions: AH1, L4, RL1, SR1, SH1, 
T6 

Listener Address: Programmable via keyboard, 
indicated by LED display 

Address Range: 0...30 

Service Request: Error and single sweep end 
message 

Remote Lock-Out: Go-to local front panel key 
Device Identification and learn modes provided 
as standard 


10 MHz Output (PM 5193S only) 

Protection: Short-circuit proof, max. external 
voltage 10V 

Frequency: 10 MHz (squarewave) 

Level: Typ. 2 dBm >0 dBm 

Impedance: 50Q 


External Reference Input (PM 5193S only) 
Maximum Voltage: +5V 

Waveform: sine or square 

Frequency: 10 MHz 


NE nonsed 

N synchronization purposes 
Lock-In Time: <2s 
Lock-In Range: +0.1% - a relative frequency 
offset of the reference frequency, results in the 
same relative offset of the output frequency 
Level: 0 - 20 dBm 
Impedance: 50Q 


General Specifications 
Miscellaneous 


Non-Volatile Memory: 1 memory location for 
last setting. 9 Memory locations for program- 
mable settings. 

Rear Connectors: Modulation output BNC; 
Sweep output BNC; Pen-lift output BNC; Clock 
output BNC; Modulation input BNC; Clock input 
BNC; IEEE-488 bus connector; Mains connector 


Operating Conditions 


Reference Temp.: +23°C +1°C 
Operating Temp.: +5°C...+40°C 
Storage Temp.: -20°C...+70°C 


Power Requirements 


Line Voltage: 100, 120, 220, 240V, tolerance 
+10% 


PM 5193 


Line Frequency: 50 - 60 Hz, tolerance +5% 
Power Consumption: 105W 

Size: 105 mm H x 440 mm W x 430 mm L. (4.1 
inHx17.3in Wx 15.6 inL).Rack mounting facility 
standard (2 units high) 

Weight: 10.5 kg (23 Ib) 

Included with instrument: Operating manual, 
programming card, rack mounting brackets 


Ordering Information 


Model January 1989 prices 


PM 5193M Programmable Synthesizer/ 
Function Generator ..............cccc00000 $4600 

PM 5193SM Programmable Synthesizer/ 
Function Generator with 10 MHz 


Reference Input .............c0:scsesseserss 4895 
PM 5193VM Programmable Synthesizer 

/Function Generator with 

VidEO IMOGUIatION a,1.2. .0csese2essetestes 5895 
Option 
Rear Panel Output ................sssscee consult 

factory 

Accessories (Also see page 485) 
PM 9581/01 50Q Feed-through 

MOTMINALONESW se.s¢.s.cccealescvecesscsne 65 
PM 9585/01 50Q Feed-through 

MQM ATION CW Sateen eS coco aaa 30 
PM 2295/05 IEEE-488 Cable .5m........ 150 
PM 2295/10 IEEE-488 Cable im........ 155 
PM 2295/20 IEEE-488 Cable 2m........ 170 
PM 2296/50 IEEE-488 to IEC-625 

Ad apte ts asivamsswicenas tay noe ecoe ace 70 
PM 2296/60 IEC-625 to IEEE-488 

PAG ADIOl a cate ccecescer ee te ares a 80 
PM 9051 BNC to 4 mm Banana 

AG ADC Imeeeeere nrc reece ee een ircer es 9 
PM 21XX Modular GPIB 

Switching System ...............0 see page 380 


PM 2122 50 Q coaxial switch...... see page 382 
PM 223X Instrument Drivers 

Software; aceon Okay see page 376 
PM 2240 TestTeam Software .....see page 374 


Service & Support 


Warranty 

One-year product warranty. (See Page 470 
for further information on warranty terms and 
conditions.) 
Note: The above configurations meet North American 
power requirements. For other power options, see page 
491. 
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PM 5192 


IEEE-488 


PM 5192 programmable synthesizer /function generator 0.1mHz-20MHz 


PM 5192 20 MHz Sy 


The PM 5192 is a precision frequency source 
with the assurance of long-term stability and 
reproducibility. A crystal oscillator serves as a 
reference for the generated frequencies, ensur- 
ing that the PM 5192 will always continue to 
provide the selected frequency to a very high 
standard of accuracy. 

Setting error is negligible at <1 x 10-6, and the 
exceptionally low aging figure of <1 p.p.m/year 
makes the PM 5192’s accuracy a true reference 
standard for applications in R & D, production- 
line testing and quality control, and many other 
fields of engineering. 

The PM 5192’s frequency range extends from 
0.1 mHz to 20 MHz (actual range depends on se- 
lected waveform). Output voltages are continu- 
ously adjustable up to 20 Vpp, and can be 
expressed in Vpp, Vrms or dBm. 

Frequency resolution is a full 8 digits, a figure 
that represents only 1 Hz in 20 MHz, allowing full 
advantage to be taken of PM 5192’s very high 
precision, useful in the identification and meas- 
urement of phenomena occuring at precisely 
defined frequencies. 

A choice of five different waveforms covers 
almost all standard-function requirements, with 
sine, Square wave, triangle and sawtooth (posi- 
. tive- and negative-going). 

The PM 5192’s outstanding capabilities and 
precision are combined with an economic cost, 
making this instrument an attractive, general- 
purpose tool for a very wide range of different 
applications. 
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PM 5192 


Programmable Parameters 


Parameters like start and stop frequencies, 
amplitude and DC offset are easily and quickly 
programmed using the front panel keyboard. 
And for still more convenience and time saving, 
up to 10 complete front panel settings can be 
stored in non-volatile memory for instant recall 
whenever they are needed. 

Also provided is a valuable sweep function, 
with independently programmable sweep para- 
meters, allowing localization of areas of interest, 
followed by close examination of particular fre- 
quency bands of interest. 


Compatibility 

To increase versatility in use still further, the 
PM 5192 has full GPIB/IEEE-488* bus compati- 
bility. All functions are remotely selectable via 
the bus, while settings and status data can be 
transmitted to a remote controller and recalled 
whenever required. 

In this systems mode, large numbers of auto- 
matic measurements can be made continuously 
and with complete reproducibility, excellent for 
quality control applications. Manual setting 
changes can still be made using a push button- 
operated controller lock-out facility. IEEE-488 
addresses are set via the numeric keyboard, and 
can be displayed on the LED display. 


“The terms GPIB and IEEE-488 may be used 
interchangeably throughout this catalog. 


Waveform Selection 


The waveform keypad area allows selection of 
PM 5192’s 5 standard waveforms: sine, square 
wave, triangle and sawtooth (positive- and nega- 
tive-going). 

All buttons have an LED indicator to show at a 
glance which functions are selected, as well as to 
provide a warning of functions for which entries 
are incomplete. 


Waveform Output Levels 


Key Max. Output Vpp 
symbol frequency | (open loop) 
‘av 


Sine 20 MHz 

Us Square 20 MHz 

N Triangle 200 kHz 
Positive 

oe sawtooth 20 kHz 
SY Negative 

sawtooth 20 kHz 


Precise Frequency Programming 


A frequency keypad area allows precise pro- 
gramming of frequency-related settings, includ- 
ing continuous wave frequencies, sweep start 
and stop frequencies, choice of Hz/kHz, and A 
freq. programmable for discrete frequency steps. 

These preset frequency steps can then be 
repeated manually in either direction using the 
step + or - buttons. 

Start and stop frequency values are pro- 
grammed via the numeric keyboard, where they 
are input using the enter button. The rub-out key 
in the numeric keypad allows values to be cor- 
rected before entry. The maximum frequency 
resolution is 0.1 mHz, and a total resolution of 8 
digits is always available. 


Sweep Modes 


The PM 5192 has several sweep capabilities 
for testing, in a broad range of applications such 
as Phase Lock Loops, Amplifiers, IF units, Filters 
etc. All sweep parameters are programmed via 
the keyboard, for example start frequency, stop 
frequency, sweep time, linear or logarithmic, and | 
single or continuous sweep. There are 3 sweep 
modes — in each case, the output waveform is 
shown for single shot and continuous. 
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PM 5192 


_ The PM 5192 can be programmed to have the 
start frequency higher than the stop frequency 
or vice versa. 


For single shots, when the stop frequency is 
reached, the output remains at the stop fre- 
quency with no flyback until the “single” key (t,) 
is pressed. The continuous sweep is the same as 
in sweep mode 1. 


complete sweep takes double the programmed 
sweep time. 

With these three sweep modes you have more 
than 20 sweep possibilities. Sweep range is from 
1 MHz to 20 MHz with times programmable 
between 10 ms...999s. 


As the figures demonstrate, in this mode a 
! 


The PM 5192 has various modulation modes 
such as AM, FM, burst etc., including AM internal 
and AM external. 
In AM external mode the carrier can be modu- 
_ lated with a frequency between DC and 200 kHz. 
_ This DC coupled modulation input allows modu- 
_ lation of the carrier not only with a sinewave but 
also with a square wave, triangle or superposed 
_ sine. With a superposed sinewave (DC = -1.4V) 
| you can generate Amplitude Modulation with 
| Suppressed carrier. 
__ The carrier can also be modulated with an 
| external square wave, giving pulse modulation. 
_On-off amplitude ratio is adjusted using the ex- 
ternal square wave. 
Output Level Setting 


Selection of output levels in Vpp, Vrms or dBm 
| is by means of a special keypad, and the se- 
lected output voltage is shown on the 3-digit LED 
| display. The step functions (A level) allows quick 


| 
Modulation Modes 
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output-level changes in user defined steps. The 
nominal maximum outputs are waveform-de- 
pendent (see table). 

Signal outputs, including a TTL output, are 
short-circuit-proof and located on the front panel. 

Specially developed circuitry prevents any in- 
teraction between AC and DC settings within a 
+10V window. These settings are therefore inde- 
pendent of each other within this window. A 
warning is given by a flashing key LED if any 
combined AC + DC sétting exceeds the maxi- 
mum preset output level. 


Store and Recall Functions 


The store and recall buttons allow up to 10 
complete front panel settings to be stored and 
recalled at any time. The last front panel setting 
is automatically stored under ‘0’, so that work can 
conveniently be resumed with the same settings 
in the next session. Up to nine additional settings 
can be stored in locations 1 - 9. Settings are 
stored in a non-volatile memory with battery 
back-up, providing assured storage over an 
extended period. 


GPIB/IEEE-488 Address Setting 


Setting of an IEEE-488 system address can be 
done locally, via the front panel. With the PM 5192, 
all that is necessary is to activate the ‘address’ 
key. The current address is then displayed, and 
a new address can be programmed if required. 


Learn and Identification Modes 


Learn and identification modes facilitate pro- 
gramming in system environments. In Learn 
mode, instruction strings for front panel settings 
can be up-loaded to a controller for later recall, 
avoiding the need for manual re-programming. 
In Identification mode, the PM 5192 responds to 
controller identification requests with its type 
number and software version. Rack-mounting 
fittings are supplied as standard, further increas- 
ing versatility in system environments. 


Rear Panel Connection Facilities 


A number of additional connection facilities are 
provided on the rear panel of PM 5192: 


Inputs 

Ext clock: PM 5192S can lock on to external 
reference signals (10 MHz) which are applied to 
this BNC connector. 

The PM 5192 can lock on to external reference 
signals from other PM5191/2/3 generators (8.6 
MHz). 

Modulation: External frequencies applied to this 
BNC connector can modulate the carrier in any of 
PM 5192’s modulation modes (AM, FM, gating), 
or can be used for trigger purposes. 


Outputs 

Int. clock: The reference frequency (10 MHz or 
8.6 MHz) is available at the int. clock connector. 
This frequency can be used for synchronization 
purposes. 

Modulation: The signal output from PM 5192’s 
programmable modulation frequency source is 


available on this socket for triggering purposes. 
Penlift + Sweep: These two signals enable 
PM 5192 to be connected directly to an X-Y 
recorder, for example for plotting the frequency 
response characteristics of filters. 

IEEE-488 Connector: For direct connection of 
PM 5192 into IEEE-488-bus-oriented measur- 
ing systems. The shielded IEEE-488 connector 
provides optimal security against disturbance of 
IEEE-488 data. 


Specifications 


Technical Specifications 


Frequency Characteristics 


Nominal Range: 0.1 mHz - 20 MHz 
Operational Range: 

Sinewave 20 MHz; 

Squarewave 20 MHz; 

Triangle 200 kHz; 

Positive sawtooth 20 kHz; 

Negative sawtooth 20 kHz 

Setting: Local via front-panel keyboard. Re- 
mote via IEEE-488 bus interface +/- stepping 
function with programmable step width 
Resolution: 8 digits; >0.1 mHz 

Display: 8-digit LED display, Hz/kHz dimension 
LEDs 

Setting Error: <1 x 10° 

Frequency Jitter: <0.01% <500 Hz f=2 MHz LF 
bandwidth 10 Hz - 20 kHz 

Temperature Coefficient: <0.2 p.p.m./K 
Aging: <1 p.p.m. per year 

Drift: <0.3 p.p.m. in 7h 

Synchronization: 2 (or more) PM 5192 genera- 
tors can be synchronized by rear socket connec- 
tion 


Output Characteristics 


Main Output 

Connector: BNC socket on front or rear panel 
Impedance: Z, +50Q 

Load Capability: Short-circuit proof 

Max. External Voltage: +12 Vpp (<3 min.) 


AC Voltage 

Independent of DC settings within +10V window 
Ranges: | 2.1 - 20 Vpp open-circuit voltage; 

I 0.21 - 2.00V open-circuit voltage; 

Ill 0 - 0.200V open-circuit voltage 
Resolutions: Range | 0.1V; 

Range II 0.01V; 

Range Ill 0.001V 

Setting: Remote or local +/- stepping 
Programmable step width 

Alternative Settings: Vrms, dBm 

Basic Setting Error: +2% (1 Hz - 200 kHz), 
range >2.1V 


DC Voltage 

Independent of AC setting within +10V window 
Range: +/- 10V open-circuit voltage 
Resolution: 0.1V 

Error: +2% of setting 

Offset: <0.03V (Vac <2V); <0.08V (Vac >2V) 


269 


Function Generators 


PM 5192 


Setting: Remote or local; +/- stepping function. 
Programmable step width 


TTL Output 

Connector: BNC socket on front panel 
Fan-Out: <5 TTL inputs 

Level: 0/>3.5V 


Waveforms 


Standard Functions: Sinewave, squarewave, 
triangle, sawtooth (positive- and negative-going 
ramps) 

Selection: Local via front panel keyboard. 
Remote via IEEE-488 bus interface 
Indication: Key LEDs 


Sinewave 
Frequency Range: 0.1 mHz...20 MHz 
Output Range: 0...20 Vpp 


Distortion 

THD: <0.35% (1 Hz< f <200 kHz, open circuit 
voltage <12 Vpp range |, <1.2 Vpp range Il, 
<0.12 Vpp range III) 

Harmonics: <-37 dBc (200 kHz< f <10 MHz, 
open circuit voltage >10 mVpp) 

Spurious: <-40 dBc (2 MHz< f <20 MHz, open 
circuit voltage >100 mVpp, distance from carrier 
>15 kHz); <-50 dBc (0.1 mHz< f <2 MHz, open 
circuit voltage =100 mVpp, distance from carrier 
>15 kHz) 


Squarewave 

Frequency Range: 0.1 mHz - 20 MHz 
Transition Times: 10 ns typical, <11.5 ns 
Duty Cycle: 50% 

Abberration: <2% +3 mV range Il; <2% +20 mV 
range | 


Triangle 

Frequency Range: 0.1 mHz - 200 kHz 
Output Range: 0 - 20 Vpp 
Temperature Coefficient: <0.1%/K 
Linearity: >99% 

Sawtooth (pos/neg ramps) 
Frequency Range: 0.1 mHz - 20 kHz 
Output Range: 0 - 10 Vpp 
Temperature Coefficient: <0.1%/K 
Flyback Time: <1 us 

Linearity: >99% 


Modulation 


Modes: AM int./ext., FM int./ext.,lin./log. sweep, 
gate int./ext. Internal modulation frequency 1 
kHz programmable via keypad 


Internal AM 

Carrier Frequency: 0.1 mHz - 20 MHz 
Modulation Frequency: 1 kHz 
Modulation Depth: 0 - 100% 
Resolution: 1% 

AM Envelope Distortion: 
- <1% (m <50%) 

External AM 

Modulation Frequency: 0 - 200 kHz 

AM Envelope Distortion: 1.5% (m <98%); 
0.7% (m <50%) 

Imp of Mod Source: <50Q 


Internal FM 
Carrier Frequency: >2 MHz 


<2% (mM <98%); 


Modulation Frequency: 1 kHz 
Deviation: 10 kHz - 200 kHz 

Resolution: 1 kHz 

Modulation Distortion: <1% Af <100 kHz 


External FM 

Carrier Frequency: >2 MHz 

Modulation Frequency: 10 Hz - 200 kHz 
Deviation: 10 kHz - 200 kHz 

Distortion: <1% 

Imp of Mod Source: <50Q 


Sweep 

Carrier Wave: All waveforms 

Sweep Functions: lin./log., up/down, single/ 
continuous, hold/release, triggered 

Range: 1 mHz - 20 MHz phase-continuous, 
depending on waveform; independent setting of 
start and stop frequencies 

Sweep Time: 10 ms - 999s 

Resolution: Max. 0.01s 

Error: 0.1 ms 


Internal Gate 

Non-phase-coherent signal keying 

Carrier Frequency: 0.1 mHz - 20 MHz (depend- 
ing on waveform) 

Modulation Frequency: 1 kHz 

Duty Cycle: 50% 

External gate 

Modulation Frequency: 0 - 500 kHz; min. on/ 
off time 2 us 


10 MHz Output (PM 5192S only) 

Protection: Short-circuit proof, max. external 
voltage 10V 

Frequency: 10 MHz (squarewave) 

Level: Typ. 2 dBm >0 dBM 

Impedance: 500Q 


External Reference Input (PM 5192S only) 
Maximum Voltage: +5V 
Waveform: sine or square 
Frequency: 10 MHz N= 1,2,3,...10 for 

N synchronization purposes 
Lock-In Time: <2s 
Lock-In Range: +0.1% - a relative frequency 
offset of the reference frequency, results in the 
same relative offset of the output frequency 
Level: 0 - 20 dBM 
Impedance: 50Q 


IEEE-488 Bus Remote Control 


Control Capability: All signal functions and 
characteristics 

Interface Functions: AH1,L4, RL1, SR1,SH1, T6 
Listener Address: Decimal programmable via 
keyboard, indicated by LED display 

Address Range: 0 - 30 

Service Request: Error and single sweep end 
message 

Remote Lock-Out: Go-to local front panel key 
Device Identification and learn modes provided 
as standard 


General Specifications 


Non-Volatile Memory: 1 memory location for 
current setting, 9 memory locations for program- 
mable setting 


Rear Connectors: Modulation output BNC; 
Sweep output BNC; Pen-lift output BNC; Clock 
output BNC; Modulation input BNC; Clock input 
BNC; IEEE-488 bus connector; Line connector 


Operating Conditions 


Reference Temp.: +23°C +1°C 
Operating Temp.: +5°C...+40°C 
Storage Temp.: -20°C...+70°C 


Power Requirements 


Line Voltage: 100, 120, 220, 240V, tolerance 
+10% 

Line Frequency: 50 - 60 Hz, tolerance +5% 
Power Consumption: 100W 

Size: 105 mm H x 440 mm W x 430 mm L. (4.1 
in H x 17.3 in W x 16.9 in L) 

Rack mounting facility standard (2 units high) 
Weight: 10.5 kg (23 Ib) 

Included with instrument: Operating manual, 
power cord, rackmount brackets, programming 
card. 


Ordering Information 


Model 
PM 5192M Programmable 


January 1989 prices 


Synthesizer/Function Generator...... $4000 
PM 5192SM Programmable 

Synthesizer/Function Generator 

with 10 MHz Reference Input .......... 4295 


Option 


Rear Panel Output ................ Consult factory 


Accessories (Also see page 485) 
PM 9581/01 50 Feed-Through 


Termination SW! .....-:7..2e eee 65 
PM 9585/01 50Q Feed-Through 
Termination’ 1W <:. cc eee 30 
System 21 Modular GPIB Switching 
Systeme. Se See page 380 
PM 2122/01 50Q Coaxial Switch ........ 680 
PM 2230 Series Instrument Driver 
Software o.2..200.c0sccecesceessose see 575 
PM 2240/001 TestTeam Software ...... 600 | 
PM 2295/05 IEEE Cable 0.5m ............ 150 
PM 2295/10 IEEE Cable 1m............... 155 
PM 2295/20 IEEE Cable 2m. ............... 170. 
PM 2296/50 IEEE-488 to IEC-625 | 
Adapter ice. et cece cnneeeen ee 70 
PM 2296/60 IEC-625 to IEEE-488 
Adapter ev vocceescccecee eee 80. 
PM 9051 BNC to 4 mm Banana . 
Adapter’ ./.i:.4.02.e:.0-5 cee eee ce 


Service & Support 


One-year product warranty. See page 470 for 
further information on warranty terms and condi- | 
tions. f 
Note: The above configurations meet North American — 
power requirements. For other power options, see 
Introduction Section, page 491. 
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The PM 5191 is a precision frequency source 
with the assurance of long term stability and 


reproducibility. A crystal oscillator serves as a 


reference for the generated frequencies, ensur- 
ing the PM 5191 will always continue to provide 
the selected frequency to a very high standard of 
accuracy. Distortion is typically a low 0.35% from 
1 Hz to 200 kHz. The PM 5191 also offers 
excellent phase noise of -80 dBc/Hz. Setting 
error is negligible at <1 x 10°° and the low aging 
figure of <1 ppm/year makes the PM 5191’s 
accuracy a true reference standard for applica- 
tions in R & D, production line testing and quality 
control, and many other fields of engineering. 
The PM 5191's frequency range extends from 
0.1 mHz to 2.147 MHz (actual range depends on 
selected wave- form). Output voltages are pro- 
grammable up to 30V pp and can be expressed 
in Vpp, Vrms or dBm. 

Frequency resolution is a full 8 digits, with a 
maximum resolution of 0.1 mHz allowing full 
advantage to be taken of PM 5191's very high 


| precision, useful in the identification and mea- 


surement of phenomena occuring at precisely 
defined frequencies. 

A choice of five different waveforms covers 
almost all standard function requirements, with 


_ sine, square wave, triangle and sawtooth (posi- 


tive and negative going). The PM 5191's out- 
Stand- ing capabilities and precision are com- 
bined with an economic cost, making this instru- 
ment an attractive, general purpose tool for a 


_ Very wide range of different applications. 


Auto-Store 


All parameters like frequency, amplitude and 
DC offset are easily and quickly entered using 
the front-panel keyboard. Also the current 
setting is stored in non-volatile memory, and can 
be used again after switching on the instru- 
ment. 


GPIB/IEEE-488 Compatibility 


The PM 5191 has full GPIB/IEEE-488*/IEC- 
625 bus compatibility. All functions are remotely 
selec- table via the bus, while settings and status 
data can be transmitted to a remote controller 
and recalled whenever required. 

In this system mode, large numbers of auto- 
matic measurements can be made continuously 
and with complete reproducibility, for excellence 
in quality control applications. IEEE-488 
addresses are set via the numeric keyboard, and 
can be displayed on the 3-digit LED display. 


Waveform Selection 


The waveform keyboard area allows selec- 
tion of PM 5191’s 5 standard waveforms: sine, 
square wave, triangle and sawtooth (positive 
and negative going). 

All buttons have an LED indicator to show ata 
glance which function is selected, as well as to 
provide a warning of functions for which entries 
are incomplete. 


Waveform Output Levels 


Key Output Vpp 
symbol ier (open loop) 


2.147 MHz 
2.147 MHz 
200 kHz 


20 kHz 


20 kHz 


Precise Frequency Programming 


A frequency keypad area allows precise 
programming of frequency-related settings, 
choice of dimension (Hz/kHz) and frequency 
programmable widths for discrete frequency 
steps. User defined frequency steps can be 
repeated manually in either direction using the 
step + or - buttons. Frequency values are pro- 
grammed via the numeric keyboard, using the 
ENTER button. The RUB-OUT key on the 
numeric keypad allows values to be corrected 
before entry. 


Modulation Modes 


The PM 5191 has various modulation modes 
such as AM, FM, burst etc., including AM internal 
and AM external. 


In AM external mode the carrier can be modu- 
lated with a frequency between DC and 200 kHz. 
This DC coupled modulation input allows modu- 
lation of the carrier not only with a sinewave but 
also with a square wave, triangle or superposed 
sine. With a superposed sinewave (DC = -1.4V) 


you can generate Amplitude Modulation with 
suppressed carrier. 

The carrier can also be modulated with an 
external square wave, giving pulse modulation. 
On-off amplitude ratio is adjusted using the ex- 
ternal square wave. 


*The terms GPIB and /IEEE-488 may be used 
interchangeably throughout this catalog 
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PM 5191 


Output Level Setting 


Selection of output levels in Vpp, Vrms or dBm 
is by means of the keypad, and the selected 
output voltage is shown on the 3-digit LED dis- 
play. The step functions (A level) allow quick out- 
put-level changes in presettable steps. The 
nominal maximum outputs are waveform-de- 
pendent (see table). 

Signal outputs, including TTL output, are short- 
circuit-proof and located on the front panel. 

Specially developed circuitry prevents any 
interaction between AC and DC settings within a 
+30V window. These settings may therefore be 
independently programmed. A warning is given 
by a flashing key LED if any combined AC and 
DC setting exceeds the +30V window. 


IEEE-488 Address Setting 


Setting of an IEEE-488 system address can 
be done locally, via the front panel. With PM 5191, 
all that is. necessary is to activate the ‘address’ 
key. The current address is then displayed, and 
a new address can be programmed if required. 


Learn and Identification Modes 


Learn and identification modes facilitate pro- 
gramming in system environments. In Learn 
mode, instruction strings for front panel settings 
can be up-loaded to a controller for later recall. 

In identification mode, PM 5191 responds to 
controller identification requests with its type 

- Number and software version. Rack mounting 
hardware is supplied, increasing versatility in 
system environments. 


Rear Panel Connection Facilities 


A number of additional connection facilities 
are provided on the rear panel of PM 5191: 
Inputs: 

Ext. clock: PM 5191SM can lock onto external 
reference signals (10 MHz) applied to the BNC 
connector. The PM 5191M can lock onto exter- 
nal reference signal from other PM 5191/2/3 
generators (8.6 MHz) 

Modulation: External frequencies can modulate 
the carrier (AM). 

Outputs: 

Int. clock: The reference frequency of (10 MHz 
or 8.6 MHz) is available at the int. clock connec- 
tor. This frequency can be used for synchroniza- 
tion purposes, for example with other generators 
PM 5193 and/or PM 5192. 

Modulation: The signal output from PM 5191’s 
internal modulation frequency source is avail- 
able at this socket for triggering purposes. 
IEEE-488 connector: For direct connection of 
PM 5191 into IEEE-488 bus-oriented measur- 
ing systems. The shielded IEEE-488 connector 
provides optimal security against disturbance of 
IEEE data. 


Specifications 


Technical Specifications 


Frequency Characteristics 


Nominal Range: 0.1 mHz - 2 MHz 
Operational Range: Sinewave 2.147 MHz; 
Squarewave 2.147 MHz; 

Triangle 200 kHz; 

Positive sawtooth 20 kHz; 

Negative sawtooth 20 kHz 

Setting: Local via front-panel keyboard. 
Remote via IEEE bus interface +/- stepping 
function with programmable step width 
Resolution: 8 digits; <0.1 mHz 

Display: 8-digit LED display, Hz/kHz dimen- 
sion LEDs 

Setting Error: <1 x 10° 

Temperature Coefficient: <0.2 p.p.m./K 
Aging: <1 p.p.m. per year 

Drift: <0.3 p.p.m. in 7h 

Phase Jitter RMS: <3 mRAD 

Phase Noise: < - 80 dBc/Hz (1 kHz from carrier) 


Output Characteristics 


Main Output 

Connector: BNC socket on front or rear panel 
Impedance: Z, = 50Q 

Load Capability: Short-circuit proof 

Max. External Voltage: +15 Vpp (<3 min.) 


AC Voltage 

Independent of DC settings within +15V win- 
dow 

Ranges: | 3.1 - 30 Vpp; 

11 0.31 - 3.00V; 

Ill 0 - 0.300V 


Resolutions Ranges: | 0.1V; 

Range II 0.01V; 

Range III 0.001V 

Setting: Remote or local +/- stepping 
Programmable step width 

Basic Setting Error: +2.5% (1 Hz - 200 kHz) 
(0.31 - 3.00v) 


DC Voltage 

Independent of AC setting within +15V window 
Range: +/- 10V open-circuit voltage 
Resolution: 0.1V 

Error: +2% of setting +40 mV 

Setting: Remote or local; +/- stepping function. 
Programmable step width 


TTL Output 

Connector: BNC socket on front panel 
Fan-Out: <5 TTL inputs 

Level: 0/5V 


Waveforms 


Standard Functions: Sinewave, squarewave, 
triangle, sawtooth (positive- and negative- going 
ramps) 

Selection: Local via front panel keyboard. Re- 
mote via IEEE bus interface 

Indication: Key LEDs 


Sinewave 

Frequency Range: 0.1 mHz...2.147 MHz 
Output Range: 0...30 Vpp 

Distortion — 

THD: <0.35% (1 Hz< f <200 kHz, open circuit 
voltage <10 mVpp) 

Harmonics: <-35 dBc (200 kHz< f <2.147 MHz, 
open circuit voltage >10 mVpp) 

Spurious: <-40 dBc (0.1 mHz< f <2.147 MHz, 
open circuit voltage <31 mVpp, distance from 
carrier <15 kHz) 


Squarewave 

Frequency Range: 0.1 mHz - 2.147 MHz 
Transition Times: <35 ns 

Duty Cycle: 50% 

Output Range: 0-30 pp 

Abberration: <2% +3 mV range Il; 

<2% +20 mV range | 


Triangle 

Frequency Range: 0.1 mHz - 200 kHz 
Output Range: 0 - 30 Vpp 
Temperature Coefficient: <0.1%/K 
Linearity: <99% 

Sawtooth (pos/neg ramps) 
Frequency Range: 0.1 mHz - 20 kHz 
Output Range: 0 - 15 Vpp 
Temperature Coefficient: <0.1%/K 
Flyback Time: <1 us 

Linearity: <99% 


Modulation 


Internal AM 

Carrier Frequency: 0.1 mHz - 2 MHz 
Modulation Frequency: 1 kHz 

Modulation Depth: (30 +2)% 

Modulation Distortion: <0.6% (sinewave mod- 
ulation) 
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PM 5191 


_ Modulation Output: 0.3 Veff +3% 

_ External AM 

_ Modulation Frequency: 0 - 200 kHz 

_ Modulation Distortion: <1.5% (depth <98%) 
<0.7% (depth <50%) 


' 10 MHz Output (PM 5191S only) 
_ Protection: Short-circuit proof, max. external 
_ voltage 10V 
| Frequency: 10 MHz (squarewave) 
_ Level: Typ. 2 dBm >0 dBM 
_ Impedance: 50Q 
_ External Reference Input (PM 5191S only) 
_ Maximum Voltage: +5V 
_ Waveform: sine or square 
| Frequency: 10 MHz N + 1,2,3...10 for 
N synchronization purposes 
_ Lock-in Time: <2s 
Lock-in Range: +0.1% - a relative frequency 
offset of the reference frequency, results in the 
_ same relative offset of the output frequency 
_ Level: 0 - 20 dBM 
Impedance: 50Q 


IEEE-488 Bus Remote Control 


_ Control Capability: All signal functions and 
_ characteristics 
Interface Functions: AH1, L4, RL1, SR1, SH1, 
T6 
Listener Address: Decimal programmable via 
keyboard, indicated by LED display 
Address Range: 0 - 30 
_ Service Request: Error message 
_ Remote Lock-Out: Go-to local front panel key 
_ Device Identification and learn modes provided 
as standard 
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General Specifications 


Miscellaneous 


Non-Volatile Memory: 1 memory location for 
current setting 

Rear Connectors: Modulation output BNC; Clock 
output BNC; Modulation input BNC; Clock input 
BNC; IEEE bus connector; Mains —_ connector 


Operating Conditions 


Reference Temp.: 23°C +1°C 
Operating Temp.: 5°C...40°C 
Storage Temp.: -20°C...+70°C 


Power Requirements 


Line Voltage: 100, 120, 220, 240V, tolerance 
+10% 

Line Frequency: 50 - 60 Hz, tolerance +5% 
Power Consumption: 100W 

Size: 105 mm H x 440 mm W x 430 mm L. (4.1 
in H x 17.3 in W x 16.9 in L) 

Rack mounting facility standard (2 units high) 
Weight: 10 kg (22 Ib) 

Included: Operator’s manual, 
rackmounting ears. 


Ordering Information 


Model January 1989 prices 


PM 5191M Programmable Synthesizer 
(function Generaton mes eeneke-e ear $ 

PM 5191SM Programmable Synthesizer/ 
function generator with 10 MHz 
fOCTONCE WIDUL aa .certee cee tees eecones ace 


line cord, 


Option 
Rear Panel Outoutrs sccnstccc-ss-cesess 


Accessories (Also see page 485) 
PM 9581/01 50Q feed-through 


UTA Hine on) SMA ccgesxecaoobodeconnetuecodeaanpece 65 
PM 9585/01 500 feed-through 

EKMINAtON nV ies tetera teen ner attr oe 30 
System 21 Modular GPIB Switching 

SYStOM easter es eee See page 380 
PM 2122/01 50Q Coaxial Switch ........... $680 
PM 2230 Series Instrument Drivers 

SOMWANC Meter cera eee cote n cece 575 
PM 2240/001 TestTeam Software ......... 600 
PM 2295/05 IEEE Cable 0.5m............... 150 
PM 2295/10 IEEE Cable 1m.................. 155 
PM 2295/20 IEEE Cable 2m.................. 170 
PM 2296/50 Bus Adapter, GPIB/IEEE 

LORIE see tee ee reek ORD. esc ales 70 
PM 2296/60 Bus Adapter IEC to 

GPRIBIEERSS ee ee 80 
PM 9051 BNC to 4 mm Banana 

ACAD lieneree terres te eeceae eccsccsetateses 9 


Service & Support 


Warranty 

One-year product warranty. (See Page 470 
for further information on warranty terms and 
conditions.) 
Note: The above configurations meet North American 
power requirements. For other power options, see 
Introduction Section, page 491. 
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PM 5190X 


Sine, triangle, square waveforms. 
0.001 Hz...2.147 MHz frequency range 
Max 20 Vp-p output and separate TTL output 
Extremely accurate frequency setting to within +1 x 10°° 
External AM facility 
Very high short- and long-term stability 
Fast feather-touch parameter selection 


This microprocessor-based synthesizer in- 
cludes many unique features that lift it into a 
special class of medium-priced signal sources 
for most professional applications, including 
instrument calibration. Typical design criteria 
include +1 x 10° frequency setting error and an 
ageing characteristic of <1.5 x 10°/year, which 
clearly underwrites the inherently high accuracy 
and stability of this instrument. 

It will thus be of interest to design or research 
laboratories seeking such a highly accurate, 
stable signal source in the range 0.001 Hz to 

_ 2.147 MHz for both routine bench use and inclu- 
sion in automatic test systems. Its high-grade, 
virtually zero-error performance, plus simplicity 
and speed of operation make it equally attractive 
for use in advanced educational programs. 

The output frequency of the crystal controlled 
oscillator is shown on a bright 6-digit LED display 
together with the AC (2 digits) and DC (2 digits) 
outputs. DC polarity is also displayed. 


ction Generator 


x 


In addition, the preselected waveforms and 
external amplitude modulation characteristics 
are indicated on this panel. 

The user has a choice of sine, square and 
triangle waveform outputs which are available 
from a 50Q front panel socket (BNC connector). 

In addition, there is an adjacent TTL socket. 
External amplitude modulation signals, from 
0...<90% modulation depth can be connected 
via a rear input socket. 

Avery clear, simply designed front panel makes 
operation extremely easy. Fast selection of the 
desired parameters is assured by ‘feather-touch’ 
input push buttons. 

Maximum AC output, for all waveforms is 19.9 
Vpp. A DC offset voltage of up to 9.9V max., is 
available for setting this output to the desired DC 
level, up to 19.9V total amplitude. Voltage levels 
can be set in minimum increments of 1 mV. 


“The terms GPIB and IEEE-488 may be used 
interchangeably throughout this catalog. 


All functions are fully remotely controllable via 
the built-in IEC-bus interface, enabling the unit to 
be used within an automatic testing system, if 
desired, (no modifications or extra accessories 
are needed). The PM 2296/60 adapter allows 
the PM 5190X to also be used in GPIB/IEEE- 
488* systems. This facility is further enhanced 
by the high switching speeds resulting from a 
direct digital signal synthesis technique. 
All these comprehensive facilities are con- 
tained in a very compact, portable package. 
Typical applications in an automated system 
include, for example: 
® Accurate testing of audio filters when check- 
ing bandpass curves. 

°® Asa standard, when checking servo motor 
speed control systems or for audio/video 
tape stress testing, etc. 

Also, when employed as a signal source for 
calibrating instruments (e.g. frequency meters) 
its highly accurate and stable output signal may 
be used. 


Technical Specifications 
Frequency and Characteristics 


Nominal Range: 1 mHz...2.147 MHz 
Measuring Range: 1 MHz...2.147 MHz for sine 
and square wave; 

1 mHz...<100 kHz for triangle wave 


Setting 

Local: Via front panel keyboard 
Remote: Via IEC bus interface 
Display: 6-digit 7-segment LED display; 
6 decimal points; 

2 LEDs for dimension Hz, kHz 

Setting Error: +1 x 10° at 23°C 
Temperature Coefficient: <1 x 10°/K 
Ageing: <1.5 x 10° per year 


Waveforms 


Sine wave 

Square wave 

Triangle wave 

All time-symmetrical 

All with or without DC offset 
DC voltage without AC 


Selection 

Local: Via front panel keyboard 

Remote: Via IEC bus interface 

Indication: LEDs for the selected waveforms 


Sine Wave 


Total Harmonic Distortion: <0.4% (1 mHz.. 50 
kHz); 
<1.5% (50 kHz...2.147 MHz) 
Non-Harmonic Components at Max. | 
Amplitude: <-46 dB 
Phase Noise: <-50 dB within 30 kHz bands, 
centered to the output frequency; (frequencies 
<50 kHz) 
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- Square Wave 


Rise Time, Fall Time: <50 ns 
Duty Cycle: 50% 

Tilt: <3% (f <100 kHz) 
Overshoot: <3% 

Duty Cycle: 50% 

_ Tolerance: <0.5% (f + 1 kHz) 


Triangle Wave 


Frequency Range: 1 mHz...<100 kHz 
_ Linearity: <99% for frequencies <10 kHz 


Modulation 


Mode: Amplitude modulation, external 
Indication: LED 

Carrier: Sinusoidal and triangular waveform fre- 
quency <10 Hz 

Modulation Frequency: DC...20 kHz 
Modulation Coefficient: 0.1V per 10% AM 

_ Modulation Depth: 0...90% 

Connector: BNC socket AM EXT (rear side) 
Input Impedance: 20 kQ 

| Max. External Voltage: +30V 

Reference Potential: External contact of BNC 
socket 


Output Characteristics 


Connector: BNC socket (front side) 
Impedance: 50Q +2% 
Short-Circuit Proof: Yes 
Max. External Voltage: +15V 
Reference Potential: External contact of BNC 
' socket 


_ AC Voltage 
_ Range: 19.9 VACp-p open circuit 
Sub-Ranges: 
| .000...0.199 VAC 
11 0.00...1.99 VAC 
Ill 00.0...19.9 VAC 
| Setting 

Local: Via front panel keyboard 
_ Remote: Via IEC bus interface 
_ Display: 2 digit, 7-segment LED 
Setting Error: 3% for settings 2.0V <AC <19.9V 
for frequencies <100 kHz 
Temperature Coefficient: 0.1%/K 


DC Offset Voltage 


Range: 0...9.9 VDC 
Sub-Ranges: 
| .000...0.099 VDC 
/ 110.00...0.99 VDC 
Ill 00.0...09.9 VDC 
Sub-Range Selection: Determined by sub- 
range setting 
Mimimum Increments: 
1 mV in sub-range | 
10 mV in sub-range II 
100 mV in sub-range III 
Polarity: Positive or negative selectable via 
_ keyboard 


{| 
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Setting 

Local: Via front panel keyboard 

Remote: Via IEC bus interface 

Display: 2-digit, 7-segment LED, decimal point, 
position determined by AC decimal point setting 
Setting Error: 4% (10%...100% of each sub- 
range) 

Temperature Coefficient: <0.1%/K 

(10%... 100% of each subrange) 

Max. DC Voltage Setting: Depending on AC 
voltage setting: DC indication 1100 - (AC indica- 
tion)/2; decimal points ignored 


TTL Output 


Connector: BNC socket TTL OUT 
Duty Cycle: 50% 

Fan Out: =10 

Level: Standard TTL-level 


Out-of-Range Indication 


Display flashes if, 

- frequency setting <2147 kHz 

- frequency setting >100 kHz for triangle 

- frequency resolution <1 mHz 

- DC voltage exceeds in max AC voltage setting 


Remote Control 


Conformity: IEC-625: interface system of pro- 
grammable measuring apparatus 

Interface: Built-in IEC bus interface 

Remote State Indication: Front panel LED 
Programmable Parameters: 

- frequency 

- AC voltage 

- DC voltage 

- wave form 


Geert. 
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Automatic measuring and plotting of frequency response is made easier using the PM 5190X. 


Response Time: 

- 4 ms for waveform 

- 10 ms for AC voltage 
- 7 ms for frequency 

- 12 ms for DC voltage 


IEEE/IEC Interface Data 

An |IEC-625 interface is supplied, being built into 
the instrument, with rear access 

Connector: 25-pole IEC standard connector 
Interface Functions: 

AH1 Acceptor handshake 

L2 No additional functions possible 

RL2  Remote/local total capability 

Code: ISO 7-bit code 

Connector: 25-pole standard interface con- 
nector (rear side) 

Max. External Voltage: -0.5...4+5.5V, standard 
TTL level 

Reference Potential: Measuring earth 
Connector Housing: Connected to protective 
conductor 


GCanaral Cnarifiratinn< 
General Specifications 


Power Requirements 


Voltage: 110, 120, 220, 238V +10% 
Power Consumption: 47W 
Frequency: 50/60 Hz 


Operating Conditions 


Reference Value: +23°C +1°C 

Nominal Range: +5°C...+40°C 

Limits for Storage and Transportation: 
=40°C...+70°C 

Size: 310 mm W x 140 mm H x 365 mm L (12.5 
in W x 5.5 in H x 14.5 in L) 

Weight: 6 kg (13.2 Ib) 

Included with instrument: Instruction manual, 
attached line cord 


275 


Function Generators 


PM 5190X 


; 

Ordering Information | 

PROGRAMMING EXAMPLE Model - 
F 125 A 100 D 05 °W 1 EXT PM 5190XM 2 MHz Synthesizer .......... $2600 
C—________ “end of text”; character no. 3 of ASCII code me 

sine wave : . : % 

oN etal insnenon Accessories (Also see page 485) : 

Be value (Coes PM 9075 Coaxial Cable BNC BNC ........ 14 

ae le ane PM 9560 19-in Rackmount Adapter ..... 130 

AC voltage identification PM 2122/01 50Q Coaxial Switch.......... 680 

frequency value (1.25kHz) PM 2240/001 TestTeam Software........ 925 

frequency identification PM 2296/60 IEC-625/IEEE-488 _ 4 

Adapter ’..:........culi:sce ee 80 

System 21 Modular GPIB Switching = 

SYStOM 0.005.000.0000 lace See pg 380 

Service & Support | 8 

Warranty ss 
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One-year product warranty. (See Page 470 
for further information on warranty terms and 
conditions.) > 
Note: The above configurations meet North American 
power requirements. For other power options, 7 
Introduction Section, page 491 
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PM 5134 
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The PM 5134 is an easy-to-use, yet extremely 
sophisticated function generator embodying an 
unusually wide range of facilities in a single 
instrument. 

It will produce sine, square and triangle wave- 


| forms as well as positive and negative pulses 
and DC. The duty cycle is variable between 10% 
| and 90%. 


The wide, 1 mHz to 20 MHz frequency range 
is divided into 10 sub-ranges, which are selected 
by means of a rotary switch with an overriding 
coarse/fine adjustment. This fine adjustment, 


_ Combined with the 3-digit LED display, gives an 
_ immediate, highly accurate readout of the 
_ selected frequency. Setting-up procedures are 
| thus very much simplified compared with the tra- 
_ ditional dial setting and any human errors (e.g. 
_ Parallax) are eliminated. 


In addition, the 3-digit display can be used 
to monitor the open-circuit output voltage by 


depressing a push-button. Also, when used in 
the sweep mode, the start, stop and run fre- 
quencies are indicated by separate LEDs. More- 
over, an error warning lamp automatically indi- 
cates any incompatible set-up conditions. 

The high, nominal accuracy (see technical 
specification) of +2% +1 digit, can be further 
improved to +5 x 10° by operating the instru- 
ment in the crystal-controlled mode. This facility 
is useful, for example, for identical repetitive 
measurements requiring high accuracy, or for 
narrow band filter tests. The crystal AM mode 
offers a stable carrier wave. One particular appli- 
cation is when using a 10.7 MHz carrier 
frequency to check that the discriminator section 
of a radio receiver is suppressing the AM 
waveform. 

The continuously variable 20 Vp-p max. 
output (10 Vp-p pulses) is available at the front- 
panel mounted socket; there is a push-button 


PM 5134 


choice of 6002 or 502 output impedance. Out- 
put attenuation is selectable in any combination 
of 3-6-10-20 dB push-buttons with an overriding 
continuous 20 dB control. Sweep facilities 
include single and continuous operation. The 
single sweep can be triggered either manually, 
or electronically from an external source. The 
sweep period is continuously adjustable be- 
tween 5 ms and 100s. The START and STOP 
frequencies are non-interactive and can be set 
independently of each other. A HOLD facility 
allows a sweep to be stopped at any desired 
frequency useful for checking phenomena oc- 
curring during a sweep by means of a push- 
button. An interrupted sweep is continued by 
simply releasing the HOLD button. If required a 
sweep can be reset to the start frequency using 
the RESET push-button. 

The generator offers an internally or exter- 
nally controlled burst or single-cycle signal. The 
start/stop phase is continuously adjustable be- 
tween -90° and +90°. 

The internal AM is adjustable between 0 and 
100% modulation depth. The modulation 
frequency can be set over a wide range from 10 
mHz to 20 kHz. The AM facility can be used with 
crystal control, if desired. External AM inputs in 
the range from DC to 20 kHz can be applied via 
a rear-mounted BNC-socket. 

The internal FM can be adjusted, continu- 
ously, between zero and +10% frequency 
deviation. 

Other input/output facilities available on the 
rear panel include a TTL output and pen-lift 
control. 

The well-considered design of the PM 5134 
has resulted in a clean, simple front panel layout 
which allows the operator to become familiar 
with all control functions very quickly. Its overall 
versatility makes it suitable for a very wide range 
of applications within research design or educa- 
tional organizations. The instrument occupies 
minimal bench space and is short-circuit proof. 


Specifications 


Technical Specifications 
Frequency and Characteristics 


Nominal Range: 1 mHz...20 MHz 

Display: 3 digits; 7-segment LED; 
4-dimension LEDs mHz, Hz, kHz, MHz. 
Setting Error: +2% +1 digit (1 mHz...2 MHz) 
+5% +1 digit (2 MHz...20 MHz) 

Temperature Coefficient: <1.0 x 10°/K (20 
MHz range excluded) 

Short Term Drift: (<15 min) 

<1 x 10° (1 mHz...2 MHz) 

<4 x 10°° (2 MHz...20 MHz) 

Long Term Drift: (<7h); <3 x 10° 

Duty Cycle: 50% fixed 

<10%...>90% continuously variable (20 MHz 
range excluded) 
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Repetitive single sine wave and triangle shown with 
different start phase 


Waveforms: Sine wave, square wave, triangu- 
lar wave, positive pulse, negative pulse (with or 
without DC offset), DC voltage without AC 


Output 


AC Voltage 

Max. Open Circuit Voltage: 20 Vp-p (10 Vp-p 
for pulse) 

Indication Open Circuit Output Voltage: Alt. 
mode frequency display 

Attenuation: 3, 6, 10, 20 dB calibrated steps 
selectable in any combination plus 20 dB con- 
tinuously adjustable 
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Repetitive single sine wave signal 


Impedance: 50 or 600Q selectable 
Short-Circuit Proof: Yes 

DC Voltage 

Offset Voltage: -5V...+5V (open circuit) 


Sine Wave 

Total Harmonic Distortion: <0.5% (1 Hz...200 
kHz); <8% (1 MHz...2 MHz) 

All harmonics more than 26 dB below funda- 
mental (1 MHz...20 MHz) 

Frequency Response of Amplitude: <0.1 dB 
(0.1 Hz...200 kHz); 

<0.5 dB (1 mHz...2 MHz); 

<1.5 dB (1 MHz...20 MHz, for max. amplitude) 


Triangle Wave 
Linearity: <99% (<100 kHz) 


Square Wave 
Rise and Fall Time:<18ns 
Overshoot and Ringing: <3% 


Positive/Negative Pulses 
See Square Wave 


TTL 
Duty Cycle: As main output 
Fan Out: <5 


Pen Lift 
Internal Modulation 


Sweep Facilities 


Internal Sweep 

Characteristics: Linear 

Max. Sweep Range: 2 decades 

Mode: Single or continuous 

Indication: 3'/2 digits, 7-segment LED, 3 LEDs 
STOP, RUN and START 

Period Time: 5 ms...100s Continuously adjus- 
table in 4 sub-ranges 

Control Functions: HOLD, RESET, TRIG (man- 
ually) and electronic triggering 

Frequency Control Voltage at Modulation Out- 
put: 0...5V (f start...f stop) 


External Sweep/FM 

Input: SWEEP/FM 

Characteristics: Linear 

Voltage/Frequency Characteristic: 1V/0.2 
max. frequency 

Max. Sweep Range: >2'/2 decades for sub- 
ranges above 2 Hz 

Input Resistance: 5kQ 

Max. Sweep Rate:>200 Hz (1'/2 decades range) 
Sweep Voltage: Sawtooth, duty cycle 90% 


Variable duty cycle shown in triangular and square wave 
signals 


Burst Facilities 

Internal Burst 

Continuous Operation 

On/off Ratio: Approx. 1:1 (last cycle ends at 
START-PHASE level) 

Repetition Time: 0.05 ms...100s Continuously 
adjustable in 6 sub-ranges 


Single Operation 

Duration: See Continuous Operation, Repeti- 
tion time 

Triggering: Manually or electronically via TRIG 
& BURST input 

Start Phase: -90°...+90° (-1/2...+7/2), contin- 
uously adjustable 


External Burst 

Input: TRIG & BURST 

Control Voltage: TTL-level 

Start: Low/High-transition 

Stop: High/Low-transition.(when output signal 
reaches START-PHASE) 

Max. Control Frequency: 2 MHz 

Start Phase: -90°...+90°(-7/2...+2/2), contin- 
uously adjustable 


Single Facilities 

Internal Single Continuous Operation 
Repetition Time: 0.05 ms...100s continuously 
adjustable 


Frequency sweep or frequency modulation 


Carrier wave with AM modulation 


Single Operation 
Triggering: Manually or electronically via TRIG © 
& BURST input 
Start Phase:-90°...+90° (-1/2...+1/2), continu- | 
ously adjustable 
External Single 

Input: TRIG & BURST 
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_ Modulation 


(| 


Internal FM 


_ Modulation Waveform: Sine wave 


Deviation: Approx. 0%...10% 

Continuously adjustable 

Modulation Frequency: 0.01 Hz...20 kHz 
Continuously adjustable in 6 sub-ranges 
Modulation Voltage: Available at modulation 
output 

External FM 

Input: SWEEP/FM 


Internal AM 

Modulation Waveform: Sine wave 
Modulation Depth: 0...<100% 
Continuously adjustable 

Modulation Frequency: See internal FM 
Modulation Voltage: See internal FM 
External AM 

Input: AM 

Modulation Waveform: Arbitrary with spectral 
components up to 20 kHz 

Modulation Depth: 0...<100% 
Continuously adjustable 


Crystal Mode 

Frequency Lock: Freezes the momentary 
frequency display (frequency setting inhibited) 
Accuracy: +5 x 10° 


Crystal AM Mode 


See X-tal mode with additional facilities of 
internal and external AM 


Burst signal 


General Specifications 


Power Requirements 


Voltage: 110, 128, 220, 238V +10% 
Power Consumption: 55 W 
Frequency: 50/60 Hz 


Operating Conditions 


Reference Value: +23°C +1°C 

Nominal Working Range: +5°C...+40°C 
Limits of Storage and Transportation: 
-40°C...+70°C 

Size: (wxhxd) 310 mm W x 140 mm H x 
390 mm L (12.2 in W x 5.15 in H x 15.4 in L) 
Weight: 6.5 kg (14.3 Ib) 

Included with instrument: Instruction manual, 
attached line cord 


Ordering Information 


Model January 1989 prices 
PM 5134M Function Generator ............. $2600 


PM 9075 Coaxial Cable BNC ................ Aid 
PM 9581/01 500/3W Termination ......... 65 
PM 9051 Adapter BNC/4mm ................. 9 


PM 9560 19-in Rackmount Adapter ...... 


Service & Support 


Warranty 

One-year product warranty. See Page 470 
for further information on warranty terms and 
conditions. 
Note: The above configurations meet North American 
Power requirements. For other power options, see 
Introduction Section, page 491. 
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0.01 Hz...2 MHz frequency range in 7 sub-ranges 


20 Vp-p output 


Logarithmic or linear sweep with manual and electronic sweep trigger 


Internal or external sweep facility 


Single and burst with variable start phase 


Frequency and open circuit output voltage indicated on 3-digit LED display 


The versatile PM 5133 function generator 
offers both linear and logarithmic sweep facili- 
ties in addition to a wide range of other features. 
Outputs include sine, triangle and square 
waveforms as well as positive or negative pulses, 
and DC, The duty cycle is variable between 
10% and 90%. 

The wide frequency range of 10'\MHz to 2 MHz 
is selected by means of a 7-position rotary switch 
with an overriding coarse/fine adjustment. A 
high-precision, electronic system, using a 3-digit 
LED provides very accurate, clearly readable 
’ setting conditions and eliminates those human 
errors (e.g. parallax) likely to occur with more 
conventional mechanical dials. The display is 
also used to monitor the open-circuit output 
voltage, sweep limit values and incompatible 
set-up conditions. 


The output voltage (20 Vp-p max., except for 
pulses at 10 Vp-p max.) is available at the 
front-panel mounted socket; there is a push- 
button choice of 50Q or 600Q output impedance. 
Output attenuation of more than 80 dB is 
selectable in any combination of calibrated steps 
of 3-10-20-30 dB with an overriding 20 dB 
continuous control. The output voltage level can 
be checked by simply depressing a push- button, 
and can be read on the LED display. 


Linear or Logarithmic Sub-Ranges 


Sweep facilities include single-shot and con- 
tinuous operation, with the choice of linear or 
logarithmic mode. Frequency ranges are divided 
into either seven linear or five logarithmic sub- 
ranges with continuous coarse and fine 


adjustment. The logarithmic sweep ranges cover 
more than four decades, making the instrument 
extremely useful for sweeping within the audio 
range. 

The single sweep can be triggered either 
manually, or electronically, from an external 
source. The sweep period is continuously 
adjustable between 5 ms and 100s. The START 
and STOP frequencies are non-interactive and 
can be set independently of each other. Also, a 
HOLD facility allows a sweep to be stopped at 
any desired frequency - useful for checking 
phenomena which may appear during a sweep - 
by means of a push-button. 

An interrupted sweep is re-started by simply 
releasing the HOLD button. Again, if required, a 
sweep can be reset back to the start frequency 
using the RESET button. When used in the 
sweep mode, the start, stop and run frequen- 
cies are all indicated clearly on separate LEDs. 

An error warning LED automatically flashes in 
the event of any incompatible setting made by 
the operator. 

The generator also offers an internally or 
externally controlled burst, or single waveform 
signal, having a continuously adjustable start/ 
stop phase, -90° and +90°. 

Other input/output facilities available at the 
rear panel include a TTL output and pen-lift 
control, internal modulation voltage and fre- 
quency control voltage. 

In addition, the PM 5133S version, described 
on page 282, adds specific features for audio 
test. 

The PM 5133 is designed for maximum 
electrical and mechanical protection. Careful 
attention has been given to ergonomic consid- 
erations, making the instrument easy to use. Its 
overall versatility makes it suitable for use within 
a wide range of applications such as research, 
design, education and manufacturing. It 
occupies minimal bench space and is short- 
circuit proof. 


Technical Specifications 
Frequency and Characteristics 
Nominal Range: 10 mHz...2 MHz 
Display: 3 digits, 7-segment LED, 4 dimension 
LEDs mHz, Hz, kHz, MHz. 

Setting Error: 

+2% +1 digit (10 mHz...200 kHz) 
+3% +1 digit (200 kHz...2 MHz) 
Temperature Coefficient: 

<1.0 x 10°/K (linear mode) 

<2.5 x 10°°/K (log mode) 

Short Term Drift: (<15 min) 

<1 x 10° (10 mHz...20 kHz) 

<3 x 10°° (20 kHz...2 MHz) 

Long Term Drift: (<7h) 

<OrXe On 
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Duty Cycle: 50% fixed 
_ <10%...<90% continuously variable 


' Waveforms 


_ Sine wave 
_ Square wave 
Triangular wave 
' Positive pulse 
| Negative pulse 
_ DC voltage without AC 


with or without 
DC offset 


Output 
_ AC Voltage 
| Max. Open Circuit Voltage: 20 Vp-p (10 Vp-p 
' for pulse) 
_ Indication (EMF): Alt. mode frequency display 
Attenuation: 3, 10, 20, 30 dB calibrated steps 
_ selectable in any combination plus 20 dB con- 
' tinuously adjustable 
Impedance: 50 or 6002 selectable 
_ Short-Circuit Proof: Yes 
| DC Voltage 
| Offset Voltage: 0...+5V (open circuit) 
_ Sine Wave 
Total Harmonic Distortion: 
| <0.5% (10 mMHz...200 kHz) 
| <2% (200 kHz...2 MHz) 
Re cconcy Response of Amplitude: 
_<0.1 dB (10 mHz...20 kHz) 
<0.3 dB (20 kHz...1 MHz) 
<1.0 dB (1 MHz...2 MHz) (Max. amplitude) 
| Triangle Wave 
_ Linearity: <99% (10 mHz...100 kHz) 
Square Wave 
Rise and Fall Time: <60 ns 
Overshoot and Ringing: <2% (max. amplitude 
into 50Q) 
Positive/Negative Pulses 
! See SQUARE WAVE 
| ee 
| Duty Cycle: As main output 
Fan Out: <20 
Pen Lift 
Internal Modulation 
. Frequency Control Voltage 
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Sweep Facilities 


Internal Sweep 

Characteristics: Linear or logarithmic 

Max. Sweep Range: 2 decades (linear mode) 4 
decades (log mode) 

Mode: Single or continuous 

Indication: 3 digits, 7-segment LED, 3 LEDS 
STOP, RUN and START 

Period Time: 5 ms...100s 

Continuously adjustable in 4 sub-ranges 
Control Functions: HOLD, RESET, TRIG (man- 
ually and electronically) 

Internal Modulation Output: 

OV start frequency; 

5V stop frequency 

Frequency Control Voltage Output: 0...5V (de- 
pending on start- and stop-frequency) 
External Sweep/FM 

Input: SWEEP/FM 

Characteristic: Linear or logarithmic 

Linear Characteristic: 1V/0.2 max. freq. 
Logarithmic Characteristic: 1V/freq. decade 
Max. Sweep Range: 

<2 decades (linear mode) 

<4 decades (log mode) 

Input Resistance: 5 kQ 

Max. Sweep Rate: <4 kHz (1 decade range) 
Sweep Voltage: Sawtooth, duty cycle 90% 


Burst Facilities 


Internal Burst 

Continuous Operation 

On/Off-Ratio: Approx. 1:1 (last cycle ends at 
START-PHASE level) 

Repetition Time: 5 ms...100s 

Continuously adjustable in 4 sub-ranges 
Single Operation 

Repetition Time: See INTERNAL BURST 
Triggering: Manually or electronically via TRIG 
& BURST input 

Start Phase: -90°...+90° (-n/2...+n/2), contin- 
uously adjustable 

External Burst 

Input: TRIG & BURST 

Control Voltage: TTL-level 

Start: Low/high-transition 

Stop: High/low transition. (when output signal 
reaches start phase) 

Max. Control Frequency: 2 MHz 

Start Phase: -90°...+90° (-7/2...+2/2), contin- 
uously adjustable 


PM 5133 


Single Facilities 

Internal Single 

Repetitive Mode: Same as INTERNAL BURST 
Single Triggering: Same as INTERNAL BURST 
Start Phase: -90°...+90° (-1/2...+1/2), contin- 
uously adjustable 

External Single 

Input: TRIG & BURST 

ERROR INDICATION 


General Specifications 


Power Requirements 

Voltage: 110, 128, 220, 238V +10% 
Power Consumption: 38W 
Frequency: 50/60 Hz 


Operating Conditions 


Reference Value: +23°C +1°C 

Nominal Working Range: +5°C...+40°C 
Limits of Storage and Transportation: 
-40°C...+70°C 

Size: 310 mm W x 140 mm H x 390 mm L (12.2 
in W x 5.5 in H x 15.4 in L) 

Weight: 5.8 kg (14.3 Ib) 


Included with instrument: Instruction manual, 
attached line cord 


Ordering Information 


Model January 1989 prices 


PM 5133M Function Generator ............ $1950 
Accessories (Also see page 485) 

PM 9075 Coaxial Cable BNC ............... 11 
PM 9581/01 502/3W Termination ........ 65 
PM 9051 Adapter BNC/4 mm................ S) 
PM 9560 19-in Rackmount Adapter ..... 130 


Service & Support 


Warranty 

One-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 
Note: The above configurations meet North American 
power requirements. For other power options, see 
Introduction Section, page 491. 
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All PM 5133 features plus: 


26 dB attenuation facility included 


The PM 5133S is an enhanced version of the 
PM 5133, with extra features specifically in- 
cluded to permit the testing of Hi-Fi equipment to 
DIN standards. 

Used in conjunction with an X-Y recorder, it 
permits the frequency characteristics of, for 
example, record players, cassette and tape 
recorders, to be plotted. This instrument has 
wide-ranging applications in R&D and quality 
control. It is also ideal for use by audio service 
workshops — permitting them to show custom- 
ers whether their equipment is performing ac- 
cording to specification. 

The PM 5133S includes all the facilities of the 
standard PM 5133, plus a single sweep with 
fixed 50s duration. Start and stop frequencies 
should be set at respectively 20 Hz and 20 kHz. 

The sweep is preceded by a 1 kHz burst 
lasting 6 seconds when manually triggered. A 
similar signal fed in via the TRIG and BURST 
- input will automatically start the generator sweep 
(without burst), as an alternative to manual start. 

With this feature it is possible to start a sweep 
on a record, cassette or tape (provided this is 


Specially adapted for Hi-Fi testing according to DIN standard 455 
Fixed 50s sweep, 20 Hz...20 kHz selectable _ 
Sweep started manually or by 1 kHz burst signal 


preceded by the burst) synchronously with the 
sweep of the generator. 

The special sweep is selected by means of the 
MOD SWEEP PERIOD switch (position 100s) 
and the PERIOD adjustment (fixed position) with 
the generator in the logarithmic sweep mode. 


Specifications 


(Additional to technical specification of PM 5133 
for the special sweep). 


Output 


Attenuation - Fixed: 0, 6, 10, 20, 30 dB, selec- 
tabel in any combination 

Sweep, Internal: 50s sweep 

Mode: Single sweep with fixed period and 1 kHz 
burst, started by push-button TRIG; 

Single sweep with fixed period, electronically 
started by an external 1 kHz burst applied at 
input TRIG & BURST 

Characteristic: Logarithmic 


Start Frequency: 20 Hz set by means of poten- 
tiometer START FREQUENCY 
Stop Frequency: 20 kHz set by means of 
potentiometer STOP FREQUENCY 
Burst Frequency: 1 KHz (depending on the set- 
ting of the start frequency) 
Burst Period: 6s 
Sweep Period: 50s +0.2s when: 
SWEEP PERIOD in pos. 100 (S); 
PERIOD in fixed pos. “S” 
Trigger Signal: 1 kHz +100 Hz 
Trigger Sensitivity: 0.5 Vrms 
Reset Trigger: By a 1 kHz burst possible after 
40s sweep period 
= log f START 
b = log f BURST 
= log f STOP 
Included with instrument: Instruction manual, — 
attached power cable. | 


a= log f START 
= log f BURST 
c=logf STOP 


Sweep period 


Model January 1989 prices 
PM 5133SM Function Generator 
0.1 Hz - 2 MH2-c.....s2vsc sco $2100 
Accessories (Also see page 485) 
PM 9075 Coaxial Cable BNC .............. 11 ff 
PM 9581/01 50Q/3W Termination ....... 65 
PM 9051 Adapter BNC/4 mm .............. Tt 
PM 9560 19-in Rackmount Adapter .... 130 | 


Service & Support 


Warranty 

One-year product warranty. (See Page 470. 
for further information on warranty terms and 
conditions.) ( 
Note: The above configurations meet North American’ 
power requirements. For other power options, see} 
Introduction Section, page 491. 
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The PM 5132 function generator is a general- 

purpose instrument that will be very attractive for 
| educational applications as well as for laboratory 
use. It is an extremely versatile generator which 
Produces sine, triangle and square waveforms 
‘Plus positive and negative pulses, plus DC. It 
exhibits a high, 30 Vp-p output for all waveforms 
jand 15 Vp-p for pulses. Output impedance is 
)Switchable with a choice of 50Q or 600. 
The duty cycle for all waveforms is variable 
‘between 10% and 90% and DC-offset can be 
selected independently for any waveform. This 
is adjustable from -10V to +10V. 
__ The frequency range of 0.1 Hz to 2 MHz is 
‘adjustable through 7 overlapping subranges and 
‘the vernier control allows dial settings of +2% of 
the maximum subrange frequency setting. 
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ATTENUATION 
4088 2008 3080 


PM 5132 


Sweep facilities are varied and include: 
* Choice of linear single or continuous sweep 
° Adjustable start frequency in the selected 
sub-range which is independent of stop _fre- 
quency 
* Maximum linear sweep range of 2 decades 
° Sweep period setting between 50 ms and 
100s 
* Control functions with HOLD or RESET by 
push-button 
° Electronic triggering 
A pen-lift output is provided and the instru- 
ment is short-circuit proof. 
Good ergonomic design makes the operation 
simple while the instrument occupies minimal 
bench space. 


Specifications — 


Technical Specifications 


Frequency and Characteristics 


Nominal Range: 0.1 Hz...2 MHz 

Indication: Linear dial 

Setting Error: +2%...+0.2% of max subrange 
frequencies 

Vernier Frequency Adjustment: -5%...+5% of 
frequency setting 

Temperature Coefficient: <0.15%/K 

Short Term Drift: <0.1%, f <200 kHz (<15 min) 
Long Term Drift: <0.25%, f <200 kHz (<7h) 
Duty Cycle: 50% fixed 

<10%...<90% continuously adjustable 


Waveforms 


Sine wave 

Square wave 
Triangular wave 
Positive pulse 
Negative pulse 

DC voltage without AC 


with or without 
DC-offset 


Outputs 


AC Voltage 

Max. Open Circuit Voltage: 30 Vp-p (15 Vp-p 
for pulse) 

Attenuation: 10, 20, 30 dB calibrated steps 
selectable in any combination plus 20 dB con- 
tinuously adjustable 

Impedance: 50Q or 600Q selectable 
Short-circuit proof: Yes 

DC Voltage 

Offset Voltage: -10...+10V (open circuit) 


Sine Wave 


Total Harmonic Distortion 

<0.5% (0.1 Hz...20 kHz) 

<1.0% (20 kHz...200 kHz) 

<3.0% (200 kHz...2 MHz) 

Frequency Response of Amplitude: 
<0.1 dB (0.1 Hz...20 kHz) 

<0.3 dB (0.1 Hz...1 MHz) 

<1.0 dB (0.1 Hz...2 MHz) 

Linearity: <99% (0.1 Hz...100 kHz) 


Square Wave 
Rise and Fall Time: <75 ns 
Overshoot and Ringing: <2% 


TTL 


Duty Cycle: As main output 
Fan Out: <20 
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PM 5132 


Pen Lift 
Sweep Output 


Internal Sweep 


Characteristics: Linear 

Max. Sweep Range: 2 decades 

Mode: Single or continuous 

Period Time: 50 ms...100s 

Continuously adjustable in 3 subranges 
Control Functions: HOLD, RESET, TRIG 
(manually and electronically) 

Frequency Control Voltage: 0...5V 
(depending on start- and stop-frequency) 


External Sweep 

Input: SWEEP TRIG 

Characteristic: Linear 

Max. Sweep Range: 2 decades 

input Resistance: 47 kQ 

Max. Sweep Frequency: 15 kHz approx. 
Sensitivity: 5V for maximum range 


} SWEEP , A GHEEP TRIG 
} guTeUT e..” ae iwPuT 


¥ bad s fou) PEN LIFT 
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General Specifications 


Power Requirements 


Voltage: 110, 128, 220, 238V +10% 
Power Consumption: 25W 
Frequency: 50...100 Hz 


Operating Conditions 


Reference Value: +23°C +1°C 

Nominal Operating Range: +5°C...+40°C 
Limits for Storage and Transportation: 
-40°C...+70°C 

Dimensions: 310 mm W x 140 mm H x 330 mm 
L (12.6 in W x 5.5 in H x 13 in L) 

Weight: 5 kg (11 Ib) 


Included with instrument: Instruction manual, 
attached line cord 


PERS 8445 057 32000 
-O- = 


Rear view of PM 5132 showing location of sweep, TTL and pen lift outputs and the sweep trigger input. 


Ordering Information 


Model January 1989 prices 
PM 5132M Function Generator ............. $1050 © 


Accessories (Also see page 485) 


PM 9075 Cable BNC-BNC ...........ccee 4a) | 
PM 9560 19-in Rackmount Adapter ...... 130 


Service & Support 


Warranty 
One-year product warranty. (See Page 470 
for further information on warranty terms and | 
conditions.) 
Note: The above configurations meet North American 
power requirements. For other power options, see — 
Introduction Section, page 491. 
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Function Generators 


i PM5131 function generator O.1H2-2MHz 


FREQUENCY Hz 
Phrenic led 
* 


FREQ OFFSET 


LPM 


The PM 5131 function generator is an instru- 
ment designed for applications extending from 
educational to the broad general purpose area. 
Its many features make it an extremely versatile 
‘Nnstrument for a modest price. Among these 
‘eatures are the high, 30 Vp-p output voltage and 
‘he facilities for both internal and external sweep. 
This latter feature covers the audio frequency 
‘ange in a single shot. The frequency is adjust- 
able in three logarithmical sub-ranges from 0.1 
Az to 2 MHz. The frequency vernier allows the 
requency setting to be varied from -20% to 
+20%. The maximum output voltage is 30 Vp-p 
open circuit) on the main output having a 50Q 
mpedance. The attenuation can be set over a 
vide range, either in calibrated steps of 10 dB to 
4 maximum of 60 dB or in combination with the 
20 dB continuous attenuator. 
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ATTENUATION 


DC OFFSET 
PUSH FOR ZERO 


PM 5131 


A sine, triangle or square wave signal is 
selected by simply pressing the appropriate push- 
button. DC voltage can be selected separately 
without any waveform or whenever used as DC 
offset can be varied between -10V and +10V. 

PM 5131 also provides a 3'/s decade internal 
sweeping facility. with adjustable sweep range 
and a variable sweep period from 10 to 150 
seconds. 

This is especially useful when sweeping in the 
audio range to cover the frequency range of 20 
Hz...20 kHz in a single sweep. Added to the 
versatility of this instrument are an external sweep 
facility anda TTL output. Good ergonomic design 
makes operation simple while the instrument 
occupies minimal bench space. 


PM 5131 


Specifications 


Technical Specifications 


Frequency and Characteristics 


Nominal Range: 0.1 Hz...2 MHz 

Indication: Logarithmic dial 

Setting Error: +10% 

Vernier Frequency Adjustment: -20...+20% of 
frequency setting 

Temperature Coefficient: <0.5%/K 

Short Term Drift: (<15 min) <1.5% 

Long Term Drift: (<7h) <3% 


Waveforms 


Sine wave 
Square wave 
Triangular wave 


DC voltage without AC 


with or without 
DC offset 


Output 


AC Voltage 

Max. Open Circuit Voltage: 30 Vp-p 
Attenuation: 10, 20, 30 dB calibrated steps se- 
lectable in any conbination plus 20 dB con- 
tinuously adjustable 

Impedance: 50Q 

Short-Circuit Proof: Yes 

DC Voltage 

Offset Voltage: -10...+10V (open circuit) 


Sine Wave 


Total Harmonic Distortion: 

<0.5% (0.1 Hz...20 kHz) 

<3.0% (0.1 Hz...2 MHz) 

Frequency Response of Amplitude: 
<0.1 dB (0.1 Hz...20 kHz) 

<0.3 dB (1 kHz...1 MHz) 

<1.0 dB (1 kHz...2 MHz) 


Triangle Wave 
Linearity: <99% 


Square Wave 


Rise and Fall Time: <75 ns 
Overshoot and Ringing: <2% 


TTL 


Duty Cycle: 50% 
Fan Out: <20 


Internal Sweep 


Characteristics: Logarithmic 

Max. Sweep Range: 3'/s decade 

Mode: Single 

Period Time: <10...150s 

Continuously adjustable 

Frequency Analog Voltage: 1V/frequency 
decade 
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PM 5131 


External Sweep 


Input: SWP voltage 

Characteristic: Logarithmic 

Max. Sweep Range: 3'/s decade 

Input Resistance: 1 kQ 

Max. Sweep Frequency: Approx. 5 kHz 
Sensitivity: 1V/frequency decade 


General Specifications 


Power Requirements 
Voltage: 115, 230V +15% 


Power Consumption: 21W 
Frequency: 50...100 Hz 


Operating Conditions 

Reference Value: +23°C +1°C 

Nominal Working Range: +5°C...+40°C 
Limits of Storage and Transportation: 
-4°C...+70°C 

Size: 310 mm W x 140 mm H x 330 mm L (12.6 
inW x 5.5 in H x 13 in L) 

Weight: 4.5 kg (10 Ib) 

Included: Instruction manual, attached line cord. 


Ordering Information 


Model 
PM 5131M Function Generator ............. 


January 1989 prices 
$725 


Accessories (Also see page 485) 


Service & Support 


Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 
Note: The above configurations meet North American 
power requirements. For other power options, see 
Introduction Section, page 491. 


fSTART 


sweep 
time 
(PERIOD) 


Example of internal single sweep 
Internal single sweep from the start- to the stop frequency is started by pressing the button SGLE SWEEP. The 
characteristic is exponential following the relation f, = f,,,, 10"C where f, = instantaneous signal frequency at the 
output; f,,497 = frequency at the beginning of the sweep represented by the frequency setting; U, = voltage at the 
socket SWP VOLTAGE IN/OUT. y 

Thus a control voltage difference of 1V results in a frequency ratio of 10:1. 
At the end of the sweep the output remains at the stop frequency which can be set by the SWP STOP/START control. | 
Resetting the SGLE SWEEP button causes the frequency to return to the start frequency. The sweep time is adjusted | 
with the SWP PERIOD potentiometer. Pre-adjustment of the stop frequency may be performed at the end of the 
sweep with minimum period, prior to setting the final sweep operation. | 
The example shown is for the x10k frequency range; the other two ranges should be regarded similarly, with U, scale 
reading unchanged. 
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PM5110 RC generator 


~The PM 5110 has been designed for both 
educational applications and service work- shops. 
It provides square and sine wave signals, the 
latter having a special ‘low distortion’ position for 
use on HiFi development as well as alignment 
and maintenance. Another useful service 
feature is the switchable 20 dB attenuation. 
The generator is 1 kg light and has very 
compact dimensions. The layout of the front 
Panel is attractive and functional, a feature 
which is of particular value for educational 
applications. 


| 
| Specifications 


Technical Specifications 
Frequency and Characteristics 


Nominal Range: 10 Hz...100 kHz (4 subranges, 
selectable by push-buttons) 

indication: Dial (1...10) LED marker 

Setting Error: <4% +1 Hz 

Temperature Coefficient: <0.05%/K (1000 Hz) 
~ong-Term Drift: (<7h) <1.5 x 10° (1000 Hz) 
Duty Cycle: 50% fixed 
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PM 5110 


Waveforms 


Sine wave 
Square wave 


Output 


Attenuation: 20 dB calibrated step plus 40 dB 
continuously adjustable 

Impedance: 6002 

Short-Circuit Proof: Yes 


Sine Wave 


Low Distortion Mode: Total harmonic distor- 
tion 0.02% at 1 kHz; 0.03% (300 Hz...20 kHz) 
Fast Settling Mode: Total harmonic distortion 
0.5% (300 Hz...20 kHz) 

Max. Open Circuit Voltage: 2 Vrms 
Frequency Response of Amplitude: <2% (1000 
Hz) 


Square Wave 


Max. Open Circuit Voltage: 4 Vp-p 
Rise and Fall Time: <0.5 us 

Sag: <1% (50 Hz) 

Duty Cycle: 50% 


PM 5110 


TTL 


Amplitude High Level: 4.5V +0.7V 
Amplitude Low Level: <0.3V 

Sag: <1% 

Frequency Response: 3% (1000 Hz) 
Rise Time: <30 ns 

Fall Time: <15 ns 

Fan Out: 10 


General Specifications 


Power Requirements 


Voltage: 115, 230V +15% 
Power Consumption: 4W 
Frequency: 60 Hz +5% 


Operating Conditions 


Reference Value: +23°C +1°C 

Nominal Working Range: +5°C...+40°C 
Limits of Storage and Transportation: 
-40°C...+70°C 

Size: 155 mm W x 65 mm H x 180 mm L (9 in W 
x 4.3 in H x 8.3 in L) 

Weight: 1 kg 

Included with instrument: Instruction manual, 
power cable 


Ordering Information 


Model January 1989 prices 
PM 5110M Oscillator Low Distortion ....... $325 


Accessories (Also see page 485) 
PM 9075 Cable BNC-BNC ..........0...0..0.0.. 14 


Service & Support 


Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 
Note:The above configurations meet North American 


power requirements. For other power options, see page 
491. 
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PM 5109/PM 5109S 


pm stag RC generate 


g7088 BE generator AOHe ORME 


Vi 


Sine and square wave signals 

10 Hz...100 kHz frequency range 

Output voltage: 30V,_, (asymmetrical), 10V,, (symmetrical) 
Low distortion 0.02% 

Symmetrical floating output 

Output level indication 

Separate TTL and DIN loudspeaker output 


PM 5109 


PM 5109S 


The PM 5109 is an RC oscillator offering a low 
distortion (0.02% at 1 kHz) yet high, 30V,_ (open 
circuit) output voltage in the asymmetrical mode. » 
It can also be used in a fast settling mode, useful 
for fast routine work. These features, plus the 
facility to select asymmetrical or dual floating | 
symmetrical outputs, make it ideal for telecom- 
munication applications as well as for education, 
R & D, manufacturing and audio equipment 
servicing. Both output voltages can be attenu- 
ated by a continuous control; the asymmetrical | 
output can also be attenuated in steps of 10 dB 
down to 60 dB. Both pure sine waves or square 
wave signals are available at frequencies from — 
10 Hz to 100 kHz; output impedance is switch- | 
able for either 600Q or 50Q in the asymmetrical 
mode and 6002 or LOW Z in the symmetrical | 
mode (see specification). 

A DIN loudspeaker connection is provided, | 
which has an impedance similar to the symmet- 
rical low impedance output. This allows direct 
testing of loudspeakers, regardless of their 
impedance. A special TTL output for direct 
connection to TTL circuitry or for synchroniza- 
tion purposes, is also provided. 

The open circuit output is monitored by a meter 
on the front panel and the output range in use is | 
indicated by the appropriate LED, from the seven 
provided. 

For applications where the symmetrical output | 
is not required, a special, economical, version, 
the PM 5109S is available. | 


Technical Specifications 
Frequency and Characteristics 


Nominal Range: 10 Hz...100 kHz 
(4 subranges, selectable by push-buttons) 
Indication: dial (1...10) 

Setting Error: <+5% +1 Hz 
Temperature Coefficient: <0.05/K6 
Long Term Drift (<7h): <1.5 x 10° 
Short Term Drift (<15 min): <0.5 x 10 


Duty Cycle: 50% fixed 


-3 


Waveforms 


Sine wave 
Square wave (output B only) 


Output i 
Separate outputs selectable with push-buttons 
Symmetrical Output: (4 x 4 mm connector on 
front panel) (PM 5109 only) 

a. 2x 300Q 

b. 3002 + 300Q 
c. 2x low Z 

d. low Z + low Z 


Asymmetrical Output: 

(BNC connector at front panel) 
a. 600Q 

b. 50Q 


not grounded 
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PM 5109/PM 5109S 


'Loudspeaker Output: (DIN connector at rear Sinewave Total Harmonic Distortion 
panel) Only active when output Ad is selected ae i - (for output Ac and Ad) 
TTL Output: (BNC connector at rear panel) TolalMarmoniciDistortion 


Open Circuit Output Voltage: (RMS) Ute aniiethealsh cir) Peon nero Hz...100 kH 
0,03...3.16V (output A) - low distortion mode ee NLR! eg 
(0.1...10V (output B) <0.7% (10 Hz...100 kHz) <0.03% (open circuit 300 Hz...20 kHz) 


Indication: Meter (7 ranges indicated by LED) <0.03% (300 Hz...20 kHz) AUS Serato leita 


Attenuation: 10, 20, 30 dB calibrated steps _ - fast settling mode - fast setling mode 
‘selectable in any combination (output B only) <1.5% (10 Hz...100 kHz) 0.5% (0...40 load, 100 Hz...100 kHz) 
'plus 30 dB continuously adjustable <0.5% (100 Hz...100 kHz) Frequency Response of Amplitude 


+0.2 dB (1 000 Hz, outputs A & B, open circuit) 
+0.5 dB (10 Hz...10 kHz, outputs Ac & Ad, 4Q 
load) 

- 6 dB (70 kHz, outputs Ac & Ad, 4Q load) 


Squarewave 


Rise and Fall Time: <0.5 us 
Overshoot and Ringing: <2% (>20 Hz); <1% 
(>50 Hz) 


TTL 


Duty Cycle: 50% 
Fan Out: 20 


Power Requirements 


Line Voltages: 110, 128, 220, 238V +10% 
Frequency: 50...100 Hz 

Power Consumption: 17W 

Dimensions: 310 mm W x 140 mm H x 330 mm 
L (12.2 in W x 5.5 in Hx 13 in L) 

Weight: PM 5109: 6.5 kg (14.3 Ib); 

PM 5109S: 5 kg (11 Ib) 


Included with instrument: Instruction Manual, 
line cord 


_PM 5109 being used to check the bandwidth characteristic of a long coaxial cable. 


| Ordering Information 


Models January 1989 prices 
PM 5109 RC Generator and Output 

MOMItO (eteetecer tiesto neste eet hacen $1200 
PM 5109S RC Generator 

Obl Zed OOuK Zeca Sere as Sayer soe. 1000 


Accessories (Also see page 485) 


| PM 9075 Coaxial Cable BNC-BNC........ 11 
| PM 9560 19-inch Rackmount Adapter... 130 


Service & Support 


Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
| tions. 
Note: The above configurations meet North American 
power requirements. For other power options, see 
Introduction Section, page 491. 


nae ee 
989 Fluke and Philips Catalog 289 


PM 5785 & PM 5786 


PM 57868 


pulse generator THz-125MHz risetime 2ns~-0.1e 
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PM 578568 pulse g generator 1Hz-125MHz 
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PM 5785 


Time-setting-error indicators 


Excellent 50Q backmatching 


Dual outputs for simultaneous + and - pulses 


Full external control facilities 
LED indicator for correct trigger levels 
Presettable burst option 


PM 5785 and PM 5786: top performance, top 
economy and assured time-settings. 

The PM 5785 and PM 5786 have the speed and 
versatility to handle virtually any analog or digital 
circuit testing requirement. Yet, for instruments 
with such high performance, they are very com- 


petitively priced. Fast digital circuitry such as 
TTLor ECL is easily handled by both generators, 
and the wide choice of external trigger and gate 
functions make the setting up of special test 
signals unbeatably easy. 
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The difference in the PM 5785 and PM 5786 is 
the choice between speed and versatility in lead- 
ing and trailing edge adjustment. 

The PM 5785 offers the higher speed of the 
two. Its leading and trailing edges are equal. 
Pulse transition times can be selected from three 
values: 1 ns, 1.5 ns or 2 ns. | 

The PM 5786 offers a whole-spectrum of tran- | 
sition times from which to choose. It allows such 
versatility as independent and continuous vari- 

able settings of rise and fall times all the way from | 
2 ns ... 100 ms. In other words, the PM 5786 i is. 
best suited for high-speed general-purpose 
applications such as in research and develop- | 
ment, where many different pulse response tests | 
may need to be made. | 

On the other hand, the 1 ns performance of the ' 
PM 5785 is ideal for ultra high-speed testing in. 
quality. control (manufacturing), performance 
checks (maintenance) or testing to limits (devel- 
opment). 


Fig. 1. 


Ease of Operation 


Both PM 5785 and PM 5786 offer features to 
simplify operation. Like the unique system of 
front panel time-setting-error indicator LEDs to 
provide clear confirmation that all time settings 
are correct. This prevents erroneous pulses,” 
caused by incorrectly set pulse duration or pulse 
delay times (and additionally for the PM 5786,) 
rise and fall times) with respect to pulse period. 


Versatile Pulse Selection 


Additional ease of use results from simple an 
versatile selection of the desired kind of output) 
pulses: bipolar, positive or negative. Simultane-) 
ous positive and negative going pulses can be} 
selected for linear applications, as well as com+ 
plementary positive or negative pulses for digital 
applications. i 

This simple output selection means there is no 
need for time-consuming manual adjustment o1. 
inverter and offset controls. Further, logic ‘O’ and. 
‘1’ levels can be changed without the need for 
interchanging cables by using the COMPL (nor- 
mal/complementary) switch. The table below. 
shows the possible output combinations that car. 
be selected. 
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OUTPUT 8B 
a 508 ~ 


MAX +6V 


_ Fig. 2. Shows dual output arrangements with output and 
| pulse mode selectors. 


come MAN OF EXT mmm 
& GATE BURST 


| Fig. 3. Shows selection of various external control 
functions and the external control input. 


——~——= NUMBER OF PULSES 


Fig. 4. Option burst function and thumbwheel control. 
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PM 5785 & PM 5786 


High-Speed, High-Fidelity Pulses 

The PM 5785's ultra high-speed output wave- 
forms have rise and fall times selectable from 1 
ns, 1.5 ns and 2 ns, (and with the 20% ... 80% 
transition times for ECL testing, rise and fall 
times are 700 ps, 1 ns and 1.4 ns). 

A choice of bipolar outputs and high-quality 4- 
range output attenuator in both the PM 5785 and 
PM 5786 make these generators very suitable 
for all kinds of linear applications. Very clean 
pulses are ensured by the PM 5786’s excellent 
back-matching impedance that absorbs over 
90% of reflections from mismatched loads, while 
the PM 5785 absorbs as much as 95% of reflec- 
tions. 


CLOCK OUT 


Fig. 5. Pulse mode selectors. 


PMS7868 pulse generator 1Hz-125MHz 


TIME 


Fig. 6.Time setting errors are indicated by LEDs. 


Burst Mode 


The PM 5785 and PM 5786 are also available 
with burst mode options (PM 5785B and PM 
5786B), that enable generation of bursts con- 
taining selectable numbers of pulses from 
1...9999. Pre-selection of the required number of 
pulses is easily carried-out, using front panel 
digital switches. Bursts can be triggered either 
manually or remotely by a signal to the EXTernal 
INput on the front panel. The use of the preset- 
table burst mode is particularly valuable, for 
testing memory circuits, shift registers, counters 
and other digital circuits. 

Other functions which can be selected and 
carried out remotely through the external input 
include: 

*Externally triggered pulses 

*Externally gated pulses (gives synchronized 
bursts of pulses) 

*Externally controlled pulse duration. 

External control signals can be applied to de- 
fine the start (and duration) of the various control 
options. Start/stop conditions can be adjusted 
with the EXT IN LEVEL control both to select +/ 
- trigger slope and -3V...+3V trigger level. An 
LED indicates correct triggering. 


risetime 2ns-G.1s 
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Pulse Generators 


PM 5785 & PM 5786 


External Triggering 


External triggering enables the PM 5785/ PM 
5786 to operate synchronously with external 
clock signals. All other parameters, such as 
pulse duration, amplitude etc. are as set on the 
pulse generator. External trigger signals can 
vary from 0...125 MHz, or, in the double pulse 
mode, 0...62.5 MHz. 


External Gating 


The external gate mode provides external 
synchronous on/off control of the pulse genera- 
tor. As long as the external gate signal is present, 
output pulses are available with the preset pulse 
parameters. 


External Duration 


This mode allows the generators to function as 
input signal conditioners. The external input signal 
defines frequency and pulse duration, while 
amplitude, DC offset, rise and fall times and 
normal/complementary mode selection are de- 
fined by the pulse generator settings. 


Squarewave Mode 


A ‘squarewave’ mode provides pulses with a 
constant 0.5 duty factor. This facilitates a quick 
method of setting the required output repetition 
rate, without having to consider the other time 
parameters. 


Specifications 


Technical Specifications 
Time Parameters 


Pulse Repetition Period: 8 ns...1s (1 Hz... 
125 MHz) 

Pulse Delay: 8 ns...100ms 

Pulse Duration: 3.5 ns...100 ms or fixed square 
wave 

Jitter: <0.1% of setting +50 ps 


Main Output Pulse Characteristics 


Outputs: 2 channels, A and B 

Transition Times: At Z, = 50Q 

PM 5785: 1 ns, 1.5 ns or 2 ns fixed selectable, 
corresponding to 10%...90% of pulse amplitude. 
For ECL testing: 700 ps, 1 ns or 1.4 ns fixed 
selectable, corresponding to 20%...80% of pulse 
amplitude. 

Transition Time Accuracy: +10% (PM 5785) 

PM 5786: <2 ns...>100 ms, continuously vari- 
able, corresponding to 10%...90% of pulse 
amplitude. 
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For ECL testing: the minimum transition time is 
1.4 ns, corresponding to 20%...80% of pulse 
amplitude. 

Pulse Amplitude: 0.2V...5V (at Z, = 50Q), double 
amplitude at open output 

DC Offset: -2.5V...42.5V (at Z, = 50Q), +5V at 
open output 

Max. Output Voltage: Pulse amplitude plus DC 
offset is +6V at max. Maximum 10V open output 
voltage within the -6v...+6V range. 

Waveform Aberrations: at Z, = 50Q 

PM 5785: <5% +10 mV 

PM 5786: <5% +10 mV, <10% for transition 
times <5 ns 

Source Resistance: 50Q +5% 

Source Impedance: 

PM 5785: 50Q +5% 

PM 5786: 502 +10% 


Output Protection: against short- or open- cir- 
cuit and transients 

Pulse Modes: 

*Single pulse (delayable) 

*Double pulse 

*Square wave: 50% +1% (1 Hz...1 MHz); 
50% +10% (1 MHz...125 MHz) 

*Normal or complementary switchable 
Output Modes: i 
Bipolar: simultaneously positive and negative — 
polarity 
Pos: positive polarity, normal and complemen- | 
tary 
Neg: negative polarity, normal and complemen- 
tary 
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PM 5785 & PM 5786 


External Operating Modes 


TRIGG: Ext. triggered pulse repetition: DC...125 
MHz or manual single shot 

GATE: Synchronous gating. Ext. input signal 
starts and stops the generator 

BURST: Internally generated burst with digital 


_ switch selection of number of pulses: 0...9999, 


started by ext. input signal or manual control 


_ EXT DUR: External duration gives pulses with 


same duration and repetition rate as external 


input signal, all other pulse parameters are set 


_ via the generator 


_ External Input 

| Range: DC...125 MHz; min. pulse duration 
3.5 ns 

Operating Input Voltage Range: 0.5...15 Vpp 
Coupling: DC 


Input Impedance: 1 MQ//25 pF 
Trigger Level: -3V...+3V 


| Trigger Slope: + and - 


Trigger Indicator: Tri-state LED indicator for 
correct trigger level setting 

Max. Input Voltage Without Damage: 260 Vrms 
at <440 Hz, declining to 15 Vpp at 125 MHz 


Internal Clock Output 
Main output pulse is delayable with respect to 


_ internal clock output, which can thus be used as 
_ pre-trigger 


Amplitude: +2.5V into 50Q 


_ Output Impedance: 502 (typ) 


Transition Time: Approx. 1 ns 
Pulse Duration: Square wave, 50% +1% (1 


Hz... 1 MHz), 50% +10% (1...125 MHz) 


Output Protection: Against short- or open- cir- 


| Cuit and transients 


Time Setting Error Indicators 

Warning with LED indicators for erroneous set- 
tings of too long times for pulse delay and/or 
pulse duration (on PM 5785 and PM 5786) as 
well as for leading- and trailing edge transition 
times (PM 5786 only). 


General Specifications 


Power Requirements 


Line: 100V, 120V, 220V and 240 Vrms +10%; 
120 VA, 50...60 Hz 

Safety: According to IEC 348 and CSA 556B 
Mains Interference: Below VDE 0871 (B) and 
MIL STD 461A 


Environmental Conditions 


Temperature: 

Rated Range of Use: 0°C...+50°C 

Storage and Transport: -40°C...+70°C 
Humidity: 

Operating: 10...90% RH, no condensation 
Storage: 5...95% RH 

Altitude/Barometric Pressure: 

Operating: 5000m (15000 ft) - 53.3 kN/m2 
Storage: 15000m (50000 ft) - 15.2 KN/m2 
Size: 300 mm W x 145 mm H x 470 mm L (11.8 
in W x5.7 in H x 18.5 in L) 

Weight: 

Net: 9.5 kg (21 Ibs) 

Shipping: 11.5 kg (25 Ibs) 

Included with instrument: Manual, power cord 


Ordering Information 


Models January 1989 prices 
PM 5785/00 1 ns Pulse Generator; 
excluding preset burst unit................. $3385 


PM 5785B/00 1 ns Pulse Generator; 


including preset burst unit .................. 3790 
PM 5786/00 2 ns Pulse Generator; 

excluding preset burst unit ................. 3385 
PM 5786B/00 2 ns Pulse Generator; 

including preset burst unit .................. 3790 
Accessories (Also see page 485) 
PM 9581/01 50 Feed-through 

SKSNIMIMEUOMERO\Nimeewee eee ceeees cere ermene ssc 60 
PM 9584/02 50 T-piece (matched 

DOWE-SDIIMEN) eccret ce ctesccsseesrecst < «8.5. 52 
PM 9585/01 50Q Feed-through 

AVGUTATIREMIOINE “NA sodadene neronsecesnoeeecsosconter 30 
PM 9588/01 50Q Coaxial Cable Set with 

calibrated delay times ..................:000 265 


Service & Support 


Warranty 

One-year product warranty. (See Page 470 
for further information on warranty terms and 
conditions.) 
Note: The above configurations meet North American 
power requirements. For other power options, see 
Introduction Section, page 491. 
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Pulse Generators 


PM 5716 


EXT WEL, CLOCK OLT 


This truly universal pulse generator has been 
designed to meet all MOS logic testing require- 
ments as well as TTL and other HNIL circuits. 

It meets the exacting performance criteria 
demanded by this wide range of devices without 
any sacrifices of, for instance, fast transition 
times or special outputs for TTL. 

Moreover, the wide range of repetition rates, 
delay, duration and transition times makes the 
PM 5716 an ideal pulse source also for analog 
applications. 

This instrument therefore introduces a new 
dimension to the existing range of Philips pulse 
generators and new standards in pulse genera- 

tor design and performance. 


Pulse Amplitudes to 20V 


The main pulse amplitude from the PM 5716 is 
continuously adjustable between 2V and 20V. 

The pulse level setting is done with two inde- 
pendent sliding potentiometers with ranges from 
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PM 5716 


-20V to +20V. The two sliders are mechanically 
interlocked in such a way that they cannot pass 
each other and the maximum separation corre- 
sponds to a 20V pulse amplitude. (Fig. 1) 

The generator has a source impedance of 502 
and the maximum output amplitude is 20V into 
25 kQ. Into 50Q this value is 10V. The front panel 
scale is graduated for both cases. The very good 
output stage of the PM 5716 maintains the 20V 
pulse amplitude over the whole frequency range. 

The PM 5716 is designed for ease of opera- 
tion. The square wave pulse mode gives free- 
dom from selecting delay and duration; the 
operator need only set the repetition time, 
amplitude and shortest transition time and the 
pulse output. 

As can be seen from the illustration it is easy to 
read pulse amplitude directly from the scales. 

By avoiding the use of double function controls 
the PM 5716 has become an instrument which is 
very convenient to operate. 


Amplitude Limiter 


The PM 5716 has as standard an amplitude — 
limiter to protect the device under test. (Fig. 2) _ 
When the MOS supply voltage is connected to — 
the limiter inputs your circuits are automatically — 
safeguarded against excessive pulse levels. __ 

The pulse levels can not exceed the upper/ 
lower levels of the limiting voltages. This makes — 
it possible also to remotely control the output — 
levels within the range set by the sliders. 


Backmatched 50 Output 


The built-in 50Q termination in the PM 5716 is | 
compensated for the reactive impedance com- 
ponents of the output stage. 

Fig. 3 which shows a 20V pulse with 6 ns rise 
time fed into a 1 meter open ended cable, illus- © 
trates how the internal termination absorbs the — 
reflection. The residual reflection from the 
PM 5716 is guaranteed to be less than +3% with 
this set-up. 

This backmatch makes it possible to work with — 
unterminated cables and high ohmic loads with- — 
out spending time on checking the waveform. 

The benefits gained from this specially de- 
signed output are summarized as follows: 

° Reflections from all kind of mismatches are 
absorbed in the generator 

° Gives a better waveform, less dependent on 
external load 

° The fixed load means protection of the outlet | 
stage 

* Ideal for high ohmic loads such as MOS cir 
cuits 

* No need for external termination — easier to. ) 
use 


Transition Times 


In the PM 5716 the transition time is not de- 
pendent on the amplitude. . 

This gives freedom to vary the amplitude dur- | 
ing a test sequence without having to check and 
readjust the rise and fall time. | 

The repetition and transition time ranges in the | 
PM 5716 far exceed the requirements for the | 
MOS logic of today. This makes the generator a | 
suitable pulse source for new developments in | 
MOS in the years to come. The very good char- | 
acteristics of the rise time circuit are obvious. | 
Linearity is excellent and the pulse has hardly. 
any over shoot. 


High Ohmic Trigger Input 


In logic testing it is often desirable to trigger a 
pulse generator from the circuit under test. The | 
trigger take-off must then be of sufficiently high | 
ohmic value to avoid overloading the circuit i 
under test. The PM 5716 has for that reason a - 
trigger input impedance of 1 MQ2//20 pF which is i 
suitable for MOS logic. i 

The trigger level in the PM 5716 is variable’ 
from -2V to +2V enabling triggering from all kines 
of logic and most analog sources. 
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PM 5716 


UPPER LOWER 


Fig. 1. Independent slide potentiometers for setting 
maximum and minimum pulse levels. 


Clock and Auxiliary Outputs 


The auxiliary output of the PM 5716 gives a 
+2.5V pulse into a 50Q load. As the source is 
backmatched by 502 a +5V amplitude across 
high ohmic loads is available. 

The pulse always has set delay and duration 
and a 6 ns transition time. 

The clock output always gives symmetrical 
pulses which are suitable for use as a time 
reference, because of the fixed duty factor. 


Output Protection 


The reliability of a signal source is most impor- 
tant. But pulse generator outputs exposed to all 
kind of reflections, external DC-levels and tran- 
sients, have always been difficult to safeguard. 

The PM 5716 includes an output protection 
system of diodes shorting any external tran- 


_ sients applied to the internal supply voltage. In 


the case of external DC-levels, the whole inter- 
nal voltage supply (which is floating) is shifted to 
avoid overload of the output transistors. The two 


_ 5Voutputs are also protected with diodes against 


external transients. 


Fig. 2. Pulse limiter protects MOS circuit under test 


__ against excessive input pulse amplitudes. 


a 


Specifications 


Technical Specifications 


Repetition Rate 
Internal: 1 Hz...50 MHz variable in 8 ranges with 


| continuous control within the ranges 


Jitter: <0.1% or 50 ps whichever is greater 
External: DC...50 MHz 


Pulse Delay 


10 ns...100 ms. Variable in 7 ranges with con- 
tinuous control within the ranges. 
Jitter: <0.1% or 50 ps whichever is greater 


Pulse Duration 


10 ns...100 ms. Variable in 7 ranges with con- 
tinuous control within the ranges. 

Jitter: <0.1% or 50 ps whichever is greater. 
Duty Factor: More than 50%. Duty factor over 
99% possible with complementary mode. 


Main Output Pulse Characteristics 


Amplitude: 2V...20V between -20V and +20V 
with 5 kQ load 

1V...10V between -10V and +10V with 50Q load 
Rise and Fall Times: <6 ns...100 ms, (at ampli- 
tude below 4V (2V) from 8 ns). 

Independent continuous controls within 8 se- 
lectable ranges. The transition time remains 
constant when the pulse amplitude is varied. 
Source Impedance: 50Q compensated, ideal 
for driving MOS circuits without terminating load. 
A total reflection of a 6 ns rise time pulse gives 
less than +3% distortion. 

Waveform Aberrations: <5% for all transition 
times 

Amplitude Limiter: The upper (lower) pulse 
level may be limited by an external DC-source to 
any value between +20V and -18V (+18V and - 
20V). With high ohmic load the max. output level 
is equal to the limiter levels. With 50Q load, 50% 
of the levels. 

The input resistance of the limiter measured 
between upper or lower terminals and earth is 
>1 kQ. 

Protection: Short and open circuit safe 
Protected against external DC-voltages between 
+20V. Special transient protection circuits built 
in. 

Timing: The pulse is delayed 50 ns plus set 
delay from an external trigger pulse. 


Clock Pulse Characteristics 


Amplitude: +2.5V into 50Q and 5V into 5 kQ 
Source Impedance: 50Q 

Rise and Fall Times: Approx. 6 ns 

Duty Factor: 50% +5% (in fastest range 25- 
45% duty factor) 

Protection: Short and open circuit safe, diode 
protection against transients 

Timing: Pulse occurs approx 35 ns plus set 
delay ahead of main pulse and 15 ns after 
external trigger pulse 


Auxiliary Pulse Characteristics 


Amplitude: +2.5V into 50Q and +5V into 5 kQ 
Source Impedance: 50Q 

Rise and Fall Times: Approx 6 ns 

Duty Factor: As set by ‘DURATION’ 

Pulse Mode: Single or double pulses 
Protection: Short and open circuit safe, diode 
protection against transients 


Timing: Pulse occurs approx 15 ns plus set 
delay ahead of main pulse and 35 ns after 
external trigger pulse 


Fig: 3. 


External Triggering/Gating 


Electrical: Frequency range: DC...50 MHz 
Sensitivity: 200 mV 

Trig Level: Variable -2V to +2V, with 10:1 probe 
-20 to +20V 

Trig Slope: Selectable leading or trailing edge 
Max. External Voltage: +20V 

Input Impedance: 1 MQ//20 pF suitable for 
probes 

Manual: Single shot by means of push button 


Modes of Operation 


1 INT Internal clock gives repetition 
CLOCK _ rates from 1 Hz to 50 MHz 
2 MAN Manual trigger gives one single/ 
TRIGG double pulse with set duration 
or one pulse with same duration 
as the manual trigger pulse. 
3 EXT GATE Gated pulses. First pulse 
1-1) coincides with leading/trailing 


edge of gate pulse. 


4 EXT TRIGG Triggering on leading/trailing 


— ~~ _ edge of external pulse. 


5 EXT Pulses with same duration and 
DUR repetition rate as external 
pulses. 

Pulse Modes 

1 alla Gives a square wave on main 
output (50% +5%; approx 25% 
duty factor in fastest range). 
And gives single pulses with set 
duration on aux. output. 

2 al Gives single pulses with set 
duration on both main and aux. 
output. 

3 Gives double pulses with set 

Saath duration on both main and aux. 
output. 

4 NORM _ ‘Normal’ gives pulses as 
previously described. 

5 COMPL ‘Complementary’ gives the 


complement to the set pulse on 
main output only. 
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Pulse Generators 
PM 5716 


General Specifications 


Line Voltages: 85V...115V, 100V.. .130V, 200V... 
265V; switchable 

Frequency: 50 Hz or 60 Hz solderable 

Power Consumption: 90 VA 

Size: 280 mm W x 133 mm H x 360 mm L (11 in 
W x 5.2 in H x 14.2 in L) 

Weight: 9 kg (19.8 Ib) 
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Ordering Information 


Model January 1989 prices 
PM 5716/00 Pulse Generator 


Accessories (Also see page 485) 


PM 9581/01 50 Feed-through 
Termination 3W 

PM 9584/02 50Q T-piece (power 
splitter) 

PM 9585/01 50Q Feed-through 
Termination 1W 

PM 9588/01 Coaxial Cable Set (5x1 ns, 
4x2 ns, 3x3 ns, 3x10 ns) 


Service & Support 


Warranty 

One-year product warranty. See page 
for further information on warranty terms 
conditions. 
Note: The above configurations meet North Ane 1 
power requirements. For other power Optons,; see 
Introduction Section, page 491. a 
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PHILIPS | 


Applications 
The universal 50 MHz pulse generators PM 


_ 5712 and PM 5715 have been designed for 
' medium fast, pulse response testing applica- 
_ tions. 


They can handle virtually any analog or digital 
Circuit testing requirement up to 50 MHz. Their 
speed and the wide 0.2 ... 10V output voltage 
range makes these generators ideal for testing 
of all MOS- and TTL- compatible circuits. 

A second output (auxiliary output) supplies 
pulses, similar to the main output pulses, yet with 
fixed TTL-compatible levels. 

The capability of producing double pulses, with 
variable delay, allows these instruments to be 
used for analysis of pulse pair resolution of 


| digital and analog circuits. 


An adjustable DC offset can be used to test 
Circuit tolerances for variations in logic levels. 

Their versatility is enhanced by extended facili- 
ties for external control of e.g. manual and exter- 


_ Nal triggering, synchronous gating and external 
_ duration (pulse shaping). 


| PM 5712 Versus PM 5715 


The main difference between the models is 
found in the facility for transition time setting. 

The PM 5712 is primarily intended to supply 
pulses of positive polarity. However, negative 
pulses up to -5V can be generated by use of the 


PM 5715 pulse gen or 1Hz-SOMHz PHILIPS 


PM 5715 


DC offset and the normal/inverted switch. 

The PM 5712 offers a fixed rise- and fall-time 
of 4 ns. Compared to the PM 5715, this unit is 
somewhat faster andis more economically priced. 

This makes the PM 5712 ideal for go/no-go 
and performance limit tests, such as those in 
quality control (manufacturing) and performance 
checks (maintenance). 

On the other hand, the PM 5715 covers amuch 
wider spectrum of applications. It features con- 
tinuously variable settings of transition times, all 
the way from 6 ns to 500 ms, with separate 
controls for rise- and fall-time. 

In addition, the PM 5715 allows selection of 
both positive and negative pulses, over the full 
pulse amplitude range of -10 to +10V. 

In other words, the PM 5715 is best suited for 
general-purpose applications suchas inresearch 
and development, where a wide variety of differ- 
ent pulse response tests may need to be made. 


PM 5712 and PM 5715 


Both models offer three different pulse modes 
to select from: 
* Single pulses 
* Double pulses 
¢ T/2 pulses 

Testing of digital circuitry is facilitated by the 
possibility to select of either normal or inverted 
pulses and the variety of external control facili- 
ties. 


Single Pulse Mode 


In the single pulse mode, continuous pulses up 
to 50 MHz are generated with adjustable repeti- 
tion time. Also pulse duration and delay (with 
respect to the sync. output) are variable. 


Trigger 

pulses | | | | 
Single ! 

pulses ' 


Double 
pulses 


Double Pulse Mode 


In the double pulse mode, twin pulses are 
generated, of which the pulse pair frequency is 
variable up to 25 MHz. The pulse duration is 
commonly set for both pulses, while the delay 
between the pulses is variable. 


Square-Wave or T/2 Mode 


In the T/2 mode, the generators supply fixed 
square wave pulses, irrespective of the settings 
for pulse delay and pulse duration. 


Normal/inverted 


An additional normal/inverted switch allowing 
the logic state of the pulses to be changed. In the 
normal mode, the generators can supply pulses 
with duty cycles of from nearly 0% to more than 
50%, whilst in the inverted mode, duty cycles of 
nearly 100% can be obtained. 


External Triggering 


External triggering enables the PM 5712/ 
PM 5715 to operate synchronously with external 
clock signals. All other parameters, such as 
pulse duration, amplitude, etc. are set on the 
pulse generator. External trigger signals can 
vary from 0 ... 50 MHz or, when in the double 
pulse mode, 0 ... 25 MHz. 


External Gating 


The external gate mode provides an external 
synchronous on/off control over the pulse gen- 
erator. Bursts of output pulses are supplied, only 
during the presence of the external gate signal. 
The first pulse coincides with the trailing edge of 
the gating signal, the last pulse is completed 
even if the gating signal ends during the pulse. 


External Duration 


Simultaneous selection of external triggering 
and the T/2 mode enables the generators to 
function as input signal conditioners. The exter- 
nal input signal defines frequency and pulse 
duration, while amplitude, DC offset, rise- and 
fall-time and normal/inverted mode selection are 
defined by the pulse generator settings. 
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Specifications 


Technical Specifications 
Time Parameters 


Pulse Repetition Time: 20 ns ... 1s 
MHz) 

Pulse Delay: 10 ns ... 100 ms 
Pulse Duration: 10 ns ... 100 ms 


Transition Times Main Output: Correspond- 
ing to 10 ... 90% of pulse amplitude, at ampli- 
tudes of <5V and Z, = 50Q 

PM 5715: 6 ns ... 500 ms 

PM 5712: 4 ns fixed 


Jitter: <0.1% of setting +50 ps 


(1 Hz... 50 


Main Output Pulse Characteristics 


Pulse Amplitude: 0.2V ... 10V at Z, = 50Q 
Polarity: 

PM 5715: + or - switchable 

PM 5712: + only. Pulses within -5V ... 
possible, using DC offset and norm/inv 


Transition Times: Corresponding to 10 ... 90% 
of pulse amplitude, at amplitudes of <5V and 
Z5=,00Q 

PM 5715: 6 ns ... 500 ms 

PM 5712: 4 ns fixed 


DC Offset at Z, = 500: 
PM 5715: -2.5V ... +2.5V 
PM 5712: -5V ... +2V 


Max Output Voltage: Pulse amplitude and DC 

offset max. +10V 

Waveform Aberrations:<+5% of set amplitude 

Source Impedance: Current source of 200 mA 

in 10V range, terminated with internal 50Q in 5V 

and lower ranges. 

Pulse Modes: 

® Single pulse (delayable) 

® Double pulse 

* T/2, 50% duty cycle, 50 +20% duty cycle in 20 
ns and 100 ns repetition range 

Logic Mode: Normal or inverted 

Output Protection: Against short or open circuit 


+10V 
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Auxiliary Pulse Output 
Characteristics 


Pulse Amplitude: TTL-compatible, +2.5V into 
50Q or +4.5V open circuit 

Source Impedance: 50Q 

Pulse Modes: Single pulse, double pulse, not 
T/2. The pulse occurs approx. 12 ns ahead of 
main pulse. 

Output Protection: Against short or open cir- 
cuit 


Sync. Output 


Function: Pre-trigger output, main output pulse 
is delayable with respect to sync. output 
Amplitude: +1.5 V at Z = 50Q, +3V open 
circuit 

Output Impedance: 50Q 

Pulse Duration: Square wave 

Output Protection: Against short or open cir- 
cuit 


External Operating Modes 


TRIGG: Ext. triggered pulses, range: DC... 
50 MHz or manual single shot 

GATE: Synchronous gating, external signal 
starts and stops the generator 

EXT DUR: External duration gives pulses with 
same duration and repetition rate as external 
input signal, all other pulse parameters are set 
via the generator 


External Input 
Function: For external trigger, gate and dura- 


tion i 
Range: DC ... 50 MHz 
Coupling: DC 


Input Impedance: Approx 220Q at <1.5V, ap- 
prox 8002 at >1.5V 

Trigger Level: >+1V 

Trigger Slope: Positive 

Max. Input Voltage Without Damage: +12V 


General Specifications 


Power Requirements 

Line: 100 ... 130V and 200 ... 260V switche 
85 ... 115V and 170 ... 230V solderable 

Line Frequency: 50 ... 400 Hz 

Power Consumption: 70 VA 


Environmental Conditions 
Temperature Range: 
Operating: 0...40°C 

Storage: 0...70° 

Size: 210 mm W x 130 mm H x 275 mm L (8. 3in 
W x 5 in Hx 10.8 in L) 
Weight: 4 kg (8.8 Ib) 


Included with instrument: Manual, power cord 


Ordering Information 


Models 


January 1989 prices 
PM 5712/08 Pulse Generator ................ 
PM 5715/11 Pulse Generator ................ 


Accessories (Also see page 485) | 


PM 9581/01 50Q Termination (3W) ....... 60 
PM 9585/01 50Q Termination (1W) ....... 30. 
PM 9588/01 Coaxial Cable Set.............. a 
PM 9584/02 50Q T-Piece ...............:000 52. 


Service & Support 


Warranty 

One-year product warranty. (See Page 470 for 
further information on warranty terms and condi- 
tions.) i 
Note: The above configurations meet North Americar 
power requirements. For other power options, seg 
Introduction Section, page 491. 
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PM 5705 


__ TTL-compatible outputs, both normal and complementary 
_| 1.0V to 15V into 50 for TTL, HNIL and MOS applications 


Baseline offset from 0 up to +2V 


_ Resettable, engraved scales 


__ External triggering on positive or negative slope; gating and single shot facilities 


The PM 5705 is an ideal low-cost generator for 
_ awide range of TTL MOS and HNIL applications. 
_ There are two TTL outputs, normal and comple- 
| mentary with sufficient power for up to 30 gates. 
_ For MOS and HNIL logic there is a 1 to 15V 
Output. For current sink applications a 50Q inter- 
nal switchable load is included. This all-round 
performance is complemented by a logical front 
| Panel layout and the use of engraved, resettable 
scales. 
These allow the pulse parameters to be set to 
a high degree of accuracy without employing an 
| Oscilloscope. This feature is particularly useful 


| 
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for educational applications. When the PM 5705 
is used as a clock generator only the repetition 
time has to be set and the square wave push 
button depressed. 

The baseline offset of.up to 2V is an additional 
useful feature, used to test biased circuits and 
components — for example the (zero) level in 
IIL, 

Pulse bursts can be produced using an LF 
generator connected to the trig/gate input. The 
PM 5705 can also be triggered by an external 
pulse source, on either the positive or negative 
slopes. 
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15V Pulse Output 


Repetition Rate: 0.1 Hz...10 MHz variable in 8 
ranges with continuous control within the ranges. 
Jitter less than 0.1% 

Duration: 50 ns to 500 ms variable in 7 ranges 
with continuous control within the ranges. Jitter 
less than 0.1% 

Duty factor approaching 100% using comple- 
mentary pulse. More than 50% in normal pulse 
mode 

Delay: In square wave mode the positive edge of 
the TTL complementary is delayed from the 
complementary main pulse. The delay time is 
the set duration subtracted from half the repeti- 
tion time. 

Amplitude: Continuously variable from +1V to 
+15V into 50Q. 

Max. current 300 mA 

Source Impedance: Voltage source with about 
300Q or 50Q termination 

Polarity: Positive 

Modes of Operation: Normal or complemen- 
tary 

Baseline Offset: Continuously variable from 0 
to +2V Max. offset current 80 mA. Only the 
baseline is shifted. 

Ramp Time: <10 ns at 5V and lower amplitudes 
with 50Q internal or external termination. Typi- 
cally 10 ns at 10V and 15 ns at 15V. (Typical rise 
time 6 ns). 

Waveform Aberration: Less than +5% between 
3V and 15V into 50Q and base line offset OV. 
Protection: Short and open circuit safe 


TTL Pulse Outputs 


Repetition Rate: 0.1 Hz...10 MHz variable in 8 
ranges with continuous control within the ranges. 
Jitter less than 0.1% 

Duration: 50 ns to 500 ms variable in 7 ranges 
with continuous control within the ranges. Jitter 
less than 0.1% 

Duty factor approaching 100% using comple- 
mentary pulse. More than 50% in normal opera- 
tion. 

Delay: In square wave mode the positive edge of 
the TTL complementary is delayed from the 
main complementary pulse. The delay time is 


the set duration subtracted from half the repeti- | Wy, 


tion time. 


Amplitude: TTL level. Fan out 30 gates. About 


4.5V open circuit 

Polarity: Positive 

Modes of Operation: Normal and complemen- 
tary 

Ramp Time: About 10 ns 

Waveform Aberration: Less than 5% into 50Q 
Protection: Short and open circuit safe 

Pulse Output: 50Q TTL linedriver with filter for 
waveform correction, designed for 50Q load 
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Fig. 1. Squarewave at 5 MHz 
General Specifications 


External Triggering and Gating 


Level: > + 1V to trigger or gate the generator. 
Max. +20V 

Slope Selection: Positive or Negative slope 
Frequency: 0...10 MHz 

Input Impedance: Approx. 1 kQ 

Gating signal turns the generator ‘off’. First pulse 
coincides with trailing edge of gating pulse. 
Pulse Shaping: In square wave mode with 
repetition time set to external the frequency and 
duration of the output pulse are determined by 
the trigger pulses. 

Single Shot: Single shot facility by means of 
push button. In square wave mode the TTL pulse 
duration is determined by the time the push 
button single shot is depressed. 


Fig. 2. Gated pulses 


Manual Gating: Depressing the single shot push 
button inhibits pulses when the generator is 
internally triggered. 

Temp. Range: 0...40°C 


Power Requirements 

Line Voltage: 90...110, 100...130, 180...210 
and 200...260V solderable 

Frequency: 50...400 Hz 

Consumption: 40 VA 

Size: 210 mm Wx 130 mm Hx 275 mm L (8.3 in 
W x 5 in Hx 10.8 in L) 

Weight: 3.5 kg (7.7 Ib) 

Included with instrument: 1 line cable, 1 in- 
struction manual 


Fig. 3. TTL output 


Ordering Information | 


Model 


January 1989 prices 


PM 5705/04 Pulse Generator................. $940 © 
Accessories (Also see page 485) | 
PM 9581/01 50Q Termination (3W) ....... 65 | 
PM 9584/02 50Q Mixing Piece............... e277 
PM 9585/01 50 Termination (1W) ....... 30 
PM 9588/01 Coaxial Cable Set .............. 265 


Service & Support 


Warranty 

One-year product warranty. (See Page 470 
for further information on warranty terms and 
conditions.) 
Note: The above configurations meet North American 
power requirements. For other power options, see — 
Introduction Section, page 491. 
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PM 5390 


ia sete ALIEN RF Generator with otek et 


1-127 a to 7 dBm (PM 5390) or to +13 dBm (eM 5390S) 


: The PM 5390 and PM 5390S, operating be- 
yond 1 GHz, will find wide application in the 
generation of carrier and subcarrier frequencies 
for TV, radio and communications, in sensitivity 
tests and radiation measurements. 

_ Sweep measurements on broadband amplifi- 
| rs and IF filters, plus signal simulation such as 
gain/bandwidth and conversion loss or antenna 
gain, can easily be accommodated. 

It will be of especial interest for applications 
associated with cable TV bands, currently in- 
creasing UHF ranges and (ultimately) satellite 

TV. Moreover, the trend towards using program- 
Mable generators in automated testing systems, 

further extends its application potential. 
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The PM 5390/90S is a fully-programmable 1 
GHz RF generator and provides AM, FM and 
video modulation, plus a wide range of sweep 
measurements and both automatic and manual 
frequency-stepping facilities. The output (100 
kHz to 1020 MHz) is highly stable and accurate, 
and frequency, signal amplitude, frequency in- 
crement and sweep time can be digitally se- 
lected and displayed. 

The heart of the PM 5390/90S i is the main RF 
oscillator which is used for mixing frequencies 
generated by voltage controlled oscillators 
(VCOs) under phase-locked loop control. A 
5 MHz crystal oscillator provides a highly stable 
reference source. 


PM 5390 & PM 5390S 


IEEE-488 


The main oscillator comprises four separate 
voltage-controlled oscillators (VCOs) from which 
six discrete frequency bands are produced. Two 
of these are developed within the main oscillator 
by a frequency-mixing process. The generated 
bands cover the ranges 340 to 510 MHz, 510 to 
680 MHz, 680 to 850 MHz and 850 to 1020 MHz. 
Fig. 1 shows a block schematic of this circuitry. 

Frequency control is achieved by comparing 
the output signal from VCO1 mixed with the 
relevant frequency generated by oscillator VCO2 
to a signal from the reference oscillator. 


Signals Divided Down 


Both signals are divided down to 1 kHz (the 
reference signal) by a fixed reference divider and 
the output signal by a programmable divider 
controlled by the microprocessor. A phase de- 
tector ensures that the signals agree in both 
phase and frequency. 

The output from the main oscillator is then fed 
out to an automatic level control. Amplitude 
modulation can be added after this stage. Video 
modulation is also applied here. The final section 
provides fine and coarse attenuation. 

The lower two frequency bands are obtained 
by mixing the output of the main oscillator with 
the 510 MHz output of oscillator VCO3. Fre- 
quency modulation is applied to this oscillator to 
ensure constant deviation at different output 
frequencies. 

Standard integrated circuits are used in the 
phase-locked loop control system. These were 
developed initially for similar applications in tele- 
vision and broadcast work. These LSls are 
designed for use in microprocessor circuits and 
need few peripheral components. 


Careful Attention to Shielding 


Particular care has been taken to ensure neg- 
ligible RF interference. The RF circuitry is split 
into two separately shielded sections — oscilla- 
tors in one part and the digital control circuitry in 
the other — to reduce any possible crosstalk. 

As the accuracy of the output frequency is 
directly related to that of the crystal-controlled 
reference oscillator, this is contained in a spe- 
cially shielded compartment in the control box. 
The circuitry is designed to ensure stability of 
better than 1 part in 10°. 


Built-In Microprocessor 


The built-in microprocessor enables simple 
and rapid selection of parameters and values via 
front-panel-mounted push-buttons, and permits 
the storage of up to 8 sets of parameters for sub- 
sequent use. All values are clearly displayed on 
four separate LED displays. Full remote control 
is assured via the integral GPIB/IEEE*/IEC inter- 
face. 

Internal and external AM and FM modulation 
are important features. 


*The terms GPIB an IEEE-488 may be used inter- 
changeably throughout this catalog. 


EE EE eee 
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PM 5390 & PM 


Modulation 


AM modulation is effective over the full 1 GHz 
range, FM modulation is up to 340 MHz. 

Video modulation facilities are possible over 
the full video band with the choice of internal or 
external AM or FM sound. This makes the instru- 
ment an invaluable tool in, for example, video 
equipment production testing. 


Internal or External Sweep 


Single and continuous sweep modes can both 
be internally or externally controlled; sweep time 
can be varied from 0.05 to 20 seconds. Manual 
or automatic incremental frequency-changing is 
also provided in the range 1 kHz to 50 MHz, 
positive or negative. This latter facility is ideal for 
random sequence testing of TV and/or radio 
channels. 


Extremely Wide Application 
Potential 


The PM 5390/90S is thus designed to cater to 
almost every possible application in industrial 
electronics including audio, video and communi- 
cations. As such, it meets today’s need for a 
versatile, easy-to-use RF signal source having 
the most comprehensive modulation facilities; 
with reserve performance for tomorrow. 


iecnnical specifications 
Frequency 
Frequency Range: 100 kHz...1019.99 MHz 
Setting: Keyboard, IEEE/IEC bus 

Display: 6-digits LED display 

Resolution: 0.1-1000 MHz - 1 kHz; 

21 GHz - 10 kHz 

Setting Error: after 30 min.- 3 x 10°; 

after 80 min. - 1 x 10° 

Reference Oscillator 

Temperature Effect: <1 x 10°°/K 

Crystal Aging: <1 x 10°*/month 


Spectral Purity 
PM 5390S | PM 5390 


ie ehisia opupRange a 
<-30 dB <30dB 
typ.-35 dB 


Harmonics <7 dBm 
typ.-35 dB 
typ.<-45 dB 
<-30 dB 


to 0 dBm 
to + 7 dBm 
to + 13 dBm 


-30 dB 
<-25 dB 
-20 dB 


Non- 
Harmonics 


2340 MHz | <-40dB 
<340 MHz 


Residual F 


r.m.s. 75 Hz 75 Hz 75 Hz 
0.3-3 kHz 40 Hz in 40 Hz in 40 Hz in: 
(typical) sub-ranges | sub-ranges |sub-ranges 


SSB phase 
noise 
distance 
20 kHz 
Residual A 


-100 dBc/Hz|- 


typ.<0.5% | typ.<0.5% | typ.<0.5% 
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Main Oscillator 


AM 
Modulation Attenuation 


Reference 
Divider MHz 
ieee Modulator Attenuator RF Output 
Detector 
Prog 680/850 


Divider MHz 
850/1020 
MHz 
Prescaler 


FM 
Modulation 


v0.2 eee 
Divider ( 2) Divider 
Reference Phase Phase 
OSC Detector Detector 
(5 MHz) 


Fig. 1. The PM 5390/90S RF synthesizer functions by mixing frequencies from several oscillators derived froma | 


5 MHz crystal source. 


FREQUENCY 


Detail of the LED panel. The display is subdivided into four parts: 6 digits for the selected RF frequency, i 
(-)4 digits for the incremental frequency, 2 digits for sweep time and 21/2 digits plus polarity indication for the j 
output level. 


iw moo 


Detailed view of control panel. 


Frequency Increment (A FREQUENCY) Output Characteristics 
Frequency Range: 100 kHz...1019.99 MHz RF. Output 


Increment Range I: 1 kHz...9.999 MHz Impedance: 50Q 

resolution - 1 kHz Output Level (into 50Q): 

Increment Range II: 10.00...99.99 MHz PM 5390: -127 dBm to -7 dBm; q 
resolution - 10 kHz PM 5390S: -127 dBm to +13 dBm. t 
Setting: keyboard, IEEE/IEC bus Output Voltage rms (into 50Q): 0.1 pV...100 © 
Settling Time per Increment: 80...240 ms mV; 0.1p...1V 


Indication: 4 digits, LED Setting: keyboard, IEEE/IEC bus 
Display: 2-1/2 digits, LED | 
Dimension: dBm, pV, mV, V 
Resolution: 1 dB 
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| Level Accuracy PM 5390(S) Output level 
_ Frequency 
| response +2 dB measured at 
| 100 kHz- maximum out- 
| 1020 MHz +1.5 dB put level 
] typical 
| Flatness 
in frequency 
_ sub-ranges III, 
_ IV, V, VI 0.8 dB 
_ in frequency 
| sub-ranges |, II +1 dB 
| Attenuation Error per 1 dB step: +0.3 dB 
_ Additional: +0.3 dB, +0.5 dB 
_ Connection: BNC output socket 
_ Load: Short-circuit proof 
Max. External Voltage: +3.5V 


Modulation 


| Modulation Modes: Frequency range 

_ RF Carrier Unmodulated: 

| 100kHz...1019.99 MHz 

_ Amplitude Modulation, AM: 

_ 100 kHz...1019.99 MHz 

_ Frequency Modulation, FM: <340 MHz 
Video without Sound Carrier: >30 MHz 
Video Sound Carrier AM int/ext.: >30 MHz 
_ Video Sound Carrier FM int/ext.: >30 MHz 


Amplitude Modulation, Internal 


Modulated Frequency Range: 100 kHz... 


1019.99 MHz 
_ PF level reduces by 6 dB 


| Modulation Frequency: 1 kHz, sine wave 
| Modulation Depth: 30% 

| Accuracy: <5% 

| Setting: keyboard, IEEE/IEC bus 
Indication: LEDs 
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PM 5390 operating within an automatic testing set up. 


Amplitude Modulation, External 
Modulated Frequency Range: 
1019.99 MHz 

RF level reduces by 6 dB 
Modulation Frequency: 20 Hz...20 kHz 
Modulation Depth: 0->80% 
Modulation Coefficient: 10 mVp-p/% 
Connection: BNC socket 

input impedance: 10 kQ 

max. external voltage: +5V 

Setting: keyboard, IEEE/IEC bus 
Indication: LEDs 


Frequency Modulation, Internal 
Modulated Frequency Range: 

100 kHz... 339.999 MHz 

Modulation Frequency: 1 kHz, sinewave 
Deviation: +25 kHz 


Frequency Modulation, External 
Bandwidth: 20 Hz...100 kHz 

Max. Deviation: +80 kHz (5...339.999 MHz); 
<+ 10 kHz (0.1 MHz-<5 MHz) 

Modulation Coefficient: 100 mV/7.5 kHz 
Connection: BNC socket 

input impedance: 10 kQ 

max. external voltage: +5V 

Setting: keyboard, IEEE/IEC bus 
Indication: LEDs 


Video 


Modulated Frequency Range: 
30...1019.99 MHz 

Bandwidth: 8 MHz 

Amplitude ext. CVBS-Signal: 1 Vp-p into 75Q 
polarity: negative sync. signal 
modulation: negative (or positive) 
Residual RF Carrier: 15% 
Connection: BNC socket 

input impedance: 75Q 

max. external voltage: +5V 
Setting: keyboard, IEEE/IEC bus 
Indication: LED 


100 kHz... 


Sound 


Sound Carrier Internal 

Spacing of Vision/Sound Carrier: 5.5 MHz 
(4.5; 6; 6.5 MHz) 

tolerance: <0.2% 

Vision/Sound Carrier Ratio: 13 dB 

Type of Modulation: FM or AM 


Internal Sound Modulation 

Modulation Frequency: 1 kHz, sine wave 
Deviation: +40 kHz FM mode 
Modulation Depth: 30% AM mode 
Setting: keyboard, IEEE/IEC bus 
Indication: LEDs 


External Sound Modulation 

Bandwidth: 50 Hz...20 kHz 

Pre-Emphasis: 50us 

Modulation Coefficient FM: 100 mVp-p/8 kHz 
Max. Deviation: +75 kHz 

Modulation Coefficient AM: 100 mVp-p/6% 
Max. Modulation Depth: 50% 

Connection: BNC socket 

input impedance: 0.5 MQ 

max. external voltage: +5V 


PM 5390 & PM 5390S 


Indication: LEDs 

Setting: keyboard, IEEE/IEC bus 

Frequency Sweep: Within a selectable sweep 
time the frequency passes through a selectable 
range A FREQUENCY in 50 steps from the start 
frequency (FREQUENCY) to the stop frequency 
(FREQUENCY + A FREQUENCY) 

During fly-back the amplitude is reduced. 
Frequency Range: 100 kHz...1019.99 MHz 
subrange |: 0.1 MHz...169.999 MHz ~ 
subrange II: 170 MHz...339.999 MHz 
subrange III: 340 MHz...509.999 MHz 
subrange IV: 510 MHz...679.999 MHz 
subrange V: 680 MHz...849.999 MHz 
subrange VI: 850 MHz...1019.99 MHz 

Sweep Width: 50 kHz...50 MHz 

Step Width: 1 kHz...1 MHz 

Number of Frequency Increments per Sweep: 
50 

Setting: keyboard, IEEE/IEC bus 

Indication: 4 digits 


Sweep Modes 


Single Sweep: Indication - LED 
Continuous Sweep: Indication - LED 
Sweep Time: 50 ms...20s 

resolution: 0.01s...1s 

setting: keyboard, IEEE/IEC bus 
indication: 2 digits, LED 

Flyback Time: 200 ms 
Output-Sweep Voltage: 


Sweep Time Out 


Amplitude: 50 steps of 10 mV each 
Impedance: 10 kQ 
Max. External Voltage: +10V 


Storage of Parameter Setting 

Memory Locations: 8 complete parameter set- 
tings 

Storage: Buttons STORE 1...8 

Store Time: min. 5 days 

Battery: NiCd-cell 

Setting: keyboard, IEEE/IEC bus 


Remote Control 

Conformity: IEEE 488/IEC 625 

Connection: 24-pole IEEE bus standard inter- 
face 

Device Address: Address switch rear side 
Remote Indication: LED, remote, front panel 
Interface Functions: 

AH1 acceptor handshake capabilities 

L1 Listener only 

RL2 Remote/Local capability 

DC1 Device clear capability 

Delimiters: Comma, LF (NL + New Line) EXT, 
ETB 

Control Functions: Fully remote controllable 


Settling Time 

Interface Reaction Time: 2...20 ms typical 
5 msec 

Frequency Settling Time: 15...120 ms 

Level Settling Time: 5 ms 
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PM 5390 & PM 5390S 


General Specifications 
Power Requirements 


Reference Value: 220V 

Nominal Values: 110V/128V/220V/238V, 
selectable by wiring 

Nominal Operating Range: +10% of selected 
nominal value 

Operating Limits: +10% of selected nominal 
value 

Nominal Frequency Range: 50/60 Hz 
tolerance: +5% of nominal frequency range 
Power Consumption: 44W/53W 


Environmental Capabilities 


Ambient Temperature: 

Reference Value: +23°C +1K 

Nominal Working Range: +5°C...+40°C 
Limits for Storage & Transport: - 40°C...+70°C 


Cabinet 

Protection Type (see DIN 40050): IP 20 
Protection Class (see IEC 348): Class |, pro- 
tective conductor 

Line Connection: Mains connector; Shielding; 
RF-unit double screened . 

Size: 310 mm W x 140 mm H x 660 mm L (12.2 
in W x 5.5 in H x 26 in L) 

Weight: 9.9 kg (22 Ib) 


Included With instrument: Operating manual, 
power cable (2 meters) 
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PROGRAMMING EXAMPLE 


F 10E6 FD 20E6 L-50 T 5 SC <Delimiter> 


om 


Ordering Information 


Models January 1989 prices 


PM 5390M Programmable 1 GHz RF 
Generator (-7 dBm output) ................. $6950 
PM 5390SM Programmable 1 GHz RF 


Generator (+13 dBm output) .............. 7450 
Accessories (Also see page 485) 
PM 9075 Coaxial Cable BNC-BNC ........ $11 


PM 9585 50Q Termination, 1W............... 30 
PM 2295/10 IEEE Bus Cable (1meter)... 


LF, ETX, ETB 
Continues sweep on 
Sweep time 5s 


Sweep time indication 

Level of —-50dBm 

Level indication 

A frequency 20MHz 

A frequency indication 
frequency indication 10 MHz 
frequency identification 


PM 2295/20 IEEE Bus Cable 


(2 meters)... 2/202.) ae $170 — 
PM 2296/50 IEEE/IEC Adapter .............. 70 | 
PM 2296/60 IEC/IEEE Adapter .............. 80 | 
PM 9560 19-in Rackmount Adapter ....... 130 | 


Service & Support 
Warranty 


One-year product warranty. (See page 470 © 


for further information on warranty terms and 
conditions.) 

Note: The above configurations meet North American 
power requirements. For other power options, see 
Introduction Section, page 491. 
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PM 5326 RF signal generator 01-125 MHz 


Video & Audio Generators 


ve  PHILIDS 


FREQUENCY 


RF FREQUENC 
COUNTER 
exr 4 


PM 5326 


PM 5326 Video RF Signal Generator 


The RF signal generator PM 5326 has been 
specially designed for radio and television devel- 
opment laboratories and those involved with 
receiver sensitivity and selectivity measurements. 
For service workshops and education the gen- 
erator also provides four sweep ranges for the 
alignment of IF amplifiers and FM receivers. 


Color Coded Controls 


The generator is divided into three functions: 
main RF oscillator; sweeper; and marker gen- 
erator. Controls for each function are differently 
color-coded, being grouped for operator con- 
venience. 


Main RF Oscillator 


The output frequency extends from 100 kHz to 
125 MHz in 9 push-button selected ranges amply 
covering the domestic AM/FM radio spectrum. A 
built-in 5-digit display enables frequencies to be 
easily set to 1 partin 10000, essential for precise 
alignment procedures, selectivity and filter tests. 
This counter can also measure frequencies from 
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external oscillators to 999.99 kHz, extendable to 
99.999 MHz. Typical uses for the counter include 
alignment of TV remote control units and check- 
ing line and frame time base frequencies. 

The output level is electronically stabilized for 
all ranges eliminating resetting and the need for 
meter reading and can be continuously attenu- 
ated to over 80 dB from the maximum of 50 mV 
into 75Q. 

This may be set to levels calibrated at -3 dB and 
-40 dB with a separate attenuator. A particular 
feature of the generator is the special attention 
given to spurious RF radiation. A ‘double-box'’ 
construction gives a high degree of screening, 
keeping RF radiation very low and ensuring that 
low level outputs in the region of 0.5 uV can be 
used with full confidence. 


AM/FM Modulation 


A choice of CW or MCW output AM or FM and 
internal or external modulation signals are quickly 
selected by push-buttons. All AM signals can be 
internally modulated by a 1 kHz tone to a depth 


PM 5326 


of 30% which is adequate for most applications. 
This can be increased to 100% over the range 20 
Hz to 20 kHz (3 dB) by an external source. 
Frequency modulation may be applied to the 10/ 
11 MHz and 75-110 MHz ranges allowing com- 
plete alignment checks to be made on FM receiv- 
ers. Internal frequency modulation at 1 kHz is 
equivalent to a 22.5 kHz deviation. External 
signals can be applied to a maximum deviation of 
75 kHz over the frequency range 20 Hz to 60 
kHz (3 dB). 

A swept frequency oscillator outputis available 
to measure the dynamic response of intermedi- 
ate frequency amplifiers in AM/FM and TV re- 
ceivers. Four frequency ranges are selectable by 
push-buttons. The maximum sweep widths are 
40 kHz for AM/IF, 1.2 MHz for FM/IF and Band II 
and up to 10 MHz for the video IF ranges. Sweep 
rate is either by a linear sawtooth between 3-30 
Hz or at a line frequency with phase adjustment. 


Marker Generator 


Markers are available in each RF sweep range 
to indicate a precise frequency value and provide 
a calibrated frequency scale over the complete 
spectrum. The position of the variable marker is 
controlled by the main frequency control and the 
setting is displayed on the internal counter. Fixed 
markers at regular intervals may be added to the 
output signal by pulling the marker amplitude 
switch. 


Specifications 


Technical Specifications 


Frequency 


Range: 100 kHz...125 MHz 

(9 subranges, selectable with push-buttons) 
Subranges: 

. 100 kHz...250 kHz 

. 250 kHz...500 KHz 

. 500 kHz...1000 kHz 

. 1 MHz...2.5 MHz 

2.5 MHz...5 MHz 

5 MHz...10 MHz 

. 10 MHz...25 MHz 

. 25 MHz...50 MHz 

. 50 MHz...125 MHz 

Display: 5-digits. 7-segment 11 mm LED. 
2-dimension LEDs kHz, MHz 

Setting Error: <10* +1 digit (typical) 
Temperature Coefficient: <10°/K 

Short Term Drift: 1 x 10° 


RF Output 


Voltage: 50 mV at 752 

Impedance: 7522 

Frequency Response: <2 dB in each RF range 
(1 dB typical) 

Attenuation: 

80 dB continuous with indication 

40 dB and 3 dB calibrated and switchable 
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Video & Audio Generators 


PM 5326 


Modulation 


Amplitude Modulation: (in all ranges) 
Unmodulated 

Internal with 1 kHz sinewave (depth 30%) 
External with signals 20 Hz...20 kHz (3 dB) 
(depth 0...100%) 

Modulation Coefficient: 200 mV/10% modula- 
tion depth 

Frequency Modulation: 

In ranges 10...11 MHz and 75...110 MHz 
Unmodulated 

Internalwith 1 kHz sinewave (deviation 22.5 kHz) 
External with signals 20 Hz...60 kHz (3 dB) 
(deviation 0...+75 kHz) 

Modulation Coefficient: 200 mV/+7.5 kHz 
deviation 

Input: BNC connector MOD/IN 

Impedance: >10 kQ 

RF Sweep Ranges: 

400 kHz...500 kHz 

10 MHz...11 MHz 

75 MHz...110 MHz 

36 MHz...41 MHz 

Frequency Response: >0.2 dBin sweep ranges 


Internal AM signal, 1 kHz and 30% modulation depth at 
a carrier frequency of 27 MHz. 


ee 


S curve with variable marker at 10.7 MHz and fixed 
markers at regular intervals of 100 kHz. 


Sweep Frequency: 3...30 Hz continuously vari- 
able; 

50 Hz or 60 Hz mains, phase variable 

Sweep Widths: (fully variable) 

0...4 kHz in range 400 kHz...500 kHz 

0...1.2 MHz in range 10 MHz...11 MHz 

0...1.2 MHz in range 75 MHz...110 MHz 

0...10 MHz in range 36 MHz...41 MHz 
Linearity: >95% 

Center Frequency: Fully adjustable between 
minimum and maximum 

Output: BNC connector Sweep out 

Voltage: 2...10 Vp-p (varied by internal sweep) 
2V at 1 kHz at AM or FM (internal) 
Impedance: 1 kQ 


Marker Generator 


Fully variable over all four RF sweep ranges and 
indicated by LED display. 

Marker: Marker mixing, AF beat frequency 
markers 

Amplitude: Adjustable to 2 Vp-p 

Output: Marker addition via loop through BNC 
connections Y,- Y,., 

Impedance: >500 kQ 


The luminance IF curve is aligned at its frequency of 
38.9 MHz. 


Fixed Markers 


Obtained by pulling marker amplitude switch. : 
Distance between the fixed markers dependent — 
on selected range. 


Counter (PM 5326X only) 


Selected by COUNTER EXT push-button 
Input: BNC-connector 

Frequency Range: 10 Hz - 999.99 kHz 
Input Voltage: 30 mV...50V 

Input Impedance: 1 MQ 


General Specifications 


Power Requirements 


Voltage: 115, 230V 

Power Consumption: 18W 
Frequency: 48...63 Hz . 
Size: 310 mmWx 140 mmHx330mm L (12.6 in 
W x 5.5 in H x 13 in L) 
Weight: 6.5 kg (14.3 Ib) 
Included: PM 9537 Cable withimpedance trans- _ 
former 75/300, operating/service manual, line 
cord. 


Ordering Information ) 


Models January 1989 prices 


PM 5326 RF Signal Generator............... $2470 
PM 5326X As PM 5326 with a counter 


facility up to 100 MHZ ..........cc cece 2640 
Accessories (Also see page 485) 
PM 9072 Cable BNC 4 mm................0.. 28 
PM 9075 Cable BNC-BNC .............0.00. 11 
PM 9560 19-in Rackmount Adapter ....... 130 


Service & Support 


Warranty 

One-year product warranty. See Page 470 — 
for further information on warranty terms and | 
conditions. | 


Note: The above configurations meet North American | 


power requirements. For other power options, see | 


page 491. 
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PM S515 colour TV pattern generator PHILIPS 
VISION CARRIER spect ae 


PATTERN / KEYBOARD » FREQUENCY Mite (034 


POWER 


PM 5515 


Synthesized control of RF frequency 

Covering every RF band from IF to bands IV/V including cable TV bands 

Storage and recall of 10 complete programs, RF freq., pattern and sound settings 
Keyboard call-up of up to 70 test patterns/combinations 

Simple TV standard selection of PAL, NTSC or SECAM 

Operation of up to 3 to 4 receivers on a 10 mV output 

RGB option 

GPIB/IEEE-488 version with standard RGB and universal chroma 


E an 


1989 Fluke and Philips Catalog 


~ PM5515, PM 5516 & PM 5518 


«ap 


IEEE-488 


A Pattern for the Future 


This family of versatile color pattern generators 
is designed to cover all available TV standards. 
° PM 5515 is for PAL/NTSC 
° PM 5516 is for SECAM 
* PM 5518 is for SECAM/PAL/NTSC 

All models are microcomputer-controlled with 
powerful, non-volatile memories, allowing pre- 
determined user-programs to be stored and 
recalled at will. At the touch of a key. 

Over 70 different patterns and combinations 
are achievable, as well as Teletext, FM stereo 
and dual-channel sound. All very simple to set 
up. 
Each model in the series is available in a basic 
configuration, and also with enhanced versions 
to cater to the widest possible spectrum of appli- 
cations. These are listed at the end of this sec- 
tion. For servicing of color TV monitors and ap- 
plications involving computer graphics, an RGB 
option is available. A system version, the TXI, 
with GPIB/IEEE-488* interface built-in, RGB, 
and universal chroma as standard, is also avail- 
able. 

Thus many of today’s video testing problems 
are well covered, with reserve capability ready 
for tomorrow’s needs. 


Versatility with Ease 


The PM 5515/16/18 series offers you unparal- 
lelled versatility and ease of use. 

Thanks to microcomputer control, one simply 
keys-in the programs required — R.F. frequency 
setting, pattern selection and sound modulation. 
Touch a button to store them — ready for recall. 
And, even a year later, just recall and the pro- 
gram is still there — ready for immediate use. 
Versatility plus simplicity. 


Lowest Cost of Ownership 


Microprocessor control offers more than versa- 
tility with ease. It offers security and reliability. 
Software modules and solid-state memories take 
over from mechanical switches, reducing serv- 
ice and maintenance costs to the absolute mini- 
mum. And with Philips built-in quality and reliabil- 
ity the user enjoys a sound guarantee of low cost 
of ownership. 


An Unparallelled Range 


The PM 5515/16/18 series offers an unparal- | 
lelled range of pattern generators. From the | 


versatile basic model with its touch-button con- 


trol of every parameter, through models offering 


FM-stereo and dual sound or Teletext test and 
page signals, up to the model that offers every- 
thing! A range from which one can choose a 
pattern generator for today — knowing that it will 
meet tomorrow's needs. 


*The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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TV & Video Pattern Generators 


PM 5515, PM 5516 & PM 5518 


Patterns for Now and for the Future 


Twelve push-buttons make the selection of 
eighteen different patterns possible. These test 
patterns check and align the monochrome and 
chrominance circuitry of the color TV monitors 
and VCR. 
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Circle on a grey background for checking the 
overall linearity and geometry. The white circle 
changes automatically to black when used with 
the white pattern and is useful for checking 
reflections. 


Center Cross/Border lines is ideal for center- 
ing TV monitors and TV screens. Also to check 
the deflection linearity and for pin-cushion cor- 
rection. 


White 100% with swinging burst is designed 
for setting white D and for an overall check of 
purity. Also for beam current adjustment. White 
D is the correct white necessary for a natural 
color reproduction. 


Dot pattern mainly for static convergence. The 
screen should contain pure white dots. 


Cross hatch/Center Indication with 17 verti- 
cal and 12 horizontal lines is used for checking 
and re-aligning dynamic and corner convergence. 
The advantage is that there is no interlacing 
which would normally tire the eyes. If interlacing 
is required this can be achieved by superimpos- 
ing another pattern such as center cross or 
circle. 


Checkerboard pattern of six times eight rows 
of squares provides a visual standard for basic 
picture tube alignments, for example: centering, 
focus, horizontal and vertical deflection and lin- 
earity. 


Grey scale. Full-screen linear staircase signal 
with 8 equal steps from black to white is used to 
locate faulty linearity of the video amplifier or 
grey-scale setting. 


Multiburst contains eight full screen vertical 
bars of defiinition lines in the frequency ranges 
0.8, 1.8, 2.8, 3.0, 3.2, 3.4, 3.8 and 4.8 

MHz. This checks the bandwidth of the video or 
luminance amplifier in black and white or color 
TV as well as the resolution of monitors and 
video recorders. 


VCR is a specially-designed test pattern to 
check the bandwidth, linearity, sensitivity and 
AGC of the chroma amplifiers in color video 
recorders. 
This combined test pattern is divided into 4 
horizontal segments: 
°24 lines of 100% white to clip and to level. 
*Eight bars of resolution of which 2.8 - 3.0 - 3.2 
- 3.4 MHz are used to align the high-pass filter 
for a maximum resolution in VCR bandwidth. 
*Eight steps of decreasing linear levels of satu- 
ration from 100 to 0% to check the chroma 
amplifier linearity and color AGC circuitry. 

°A black horizontal bar with a moving white field 
to check moving pictures on video recorders. 


Purity with a choice of the three primary colors 
Clearly indicated by LEDs. The red pattern is” 
used for checking color purity. The green pattern 
pravides a purity check for three-in-line tubes. 
Blue is also available to check color perform- 
ance. The three complementary colors, ma- 
genta, yellow and cyan can also be displayed by | 
selection, as can white and black. 

Combinations with circle and/or center cross — 
are easy to select. 
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PM 5515, PM 5516 & PM 5518 


Color bar standard bar pattern. The vertical 
bars are white D, yellow, cyan, green, magenta, 
red, blue and black. 

Since it is dependent on the TV system se- 
lected, the luminance content is automatically 
corrected for each setting. 

The color bar pattern therefore provides suffi- 
cient information for a good overall check of color 
performance, including checks on burst keying, 
subcarrier regeneration, RGB amplifiers, the 
delay color versus B/W signal and saturation. 


Examples of PAL coded DEM pattern. For NTSC this 


DEM pattern contains different color coding. 


Reference Y = 50% 
0(R-Y)=0 


A(B-Y)=0 
* PAL coded 
** Anti-PAL coded 


DEM pattern. Demodulator is a combined test 
pattern which, divided in 4 sections, contains 
information to make on-screen checks and align- 
menis of the color demodulators and sub-carrier 
frequency. For PAL itis used to check the chroma 
delay line for amplitude and phase (venetian 
blinds). For the NTSC system, the pattern is 
according to the NTSC requirements and con- 
tains 7 color bars, -| and +Q signals and a black 
and white reference field. 


SOUND 


MODULATION 
INTERN EXTERN 


CARRIER 


Stereo and Second Sound Channel 


For use in standard CCIR, PAL G systems, the 
PM 5515/16/18 have a selection of optional -X, 
-TX, and TXS configuarations with two sound 
carriers — for use in one- and two-channel 
mode, or right and left channel of a stereo signal. 
They are therefore appropriate for European 
systems (and are not compatible with MTS 
(NTSC) stereo systems). 

CTV transmission with stereo sound or alterna- 
tive second sound channel (e.g. to choose be- 
tween synchronized or original voice tracks) is 
becoming more common. The special CTV re- 
ceivers with stereo decoders needed to repro- 
duce these broadcasts can be expected to be in- 
creasingly popular. The -X, -TX and -TXS meet 
the need for a portable color pattern generator 
for test and realignment of these receivers. 

The instrument allows external modulation from 
a full stereo tuner/amplifier, tape or cassette 
recorder, with PM 5515 as the RF modulator. 
*Sound carriers according to standard at 

5.5 MHz and 5.742 187 5 MHz +3 x 10° 
* Sound/vision separation at 13 and 20 dB, 

respectively 

° Internal FM of 1 KHz and 3 kHz with 30 kHz 
deviation 

° Full external stereo modulation facility for all 
types of stereo equipment (recorders, CDs, 
tuners, etc.) 

* Pilot tone according to standard at 54.687 
5 kHz +3 x 10°, with recognition frequencies at 
f,/133+117.5 Hz (stereo) and f,/57+274.1 Hz 
(second sound channel) 


Pics PAGE 103 Pm SSIS TELETEXT 


SUOTITLE 


Teletext 


The growth of electronic communications has 
seen a rapid increase in the introduction of text 
transmission. To meet the highly specialized 
requirements for the checking and alignment of 
teletext receivers and decoders in PAL G and | 
systems the -T, -TX, and -TXS configurations 
have been specially developed. Both instruments 
offer the facility of a selection of five teletext 
pages with special contents for decoder testing 
as well as a wallpaper test pattern. 
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PM 5515, PM 5516 & PM 5518 


PHILIPS 


RF Selection 


All models cover the full frequency range from 
32...900 MHz, including IF and TV transmissions 
in frequency bands |, Ill, IV and V. Full coverage 
of cable TV and S-channels is provided in fre- 
quency bands 104...175 MHz (S1...S10) and 
230...300 MHz (S11...820); and hyperband 
coverage is provided in the frequency range 
300...470 MHz. Selection of the synthesized RF 
frequency within these bands is electronic, via 
the keyboard. 

Up to ten memory places can be used either to 
store the selected RF frequency or TV channel 
number. Having stored, e.g. the local TV sta- 
tions, any one of them can be recalled at the 
touch of a button without time consuming dial 
tuning. 

The first digit shows the memory place. The 
other three digits indicate the selected freq uency 
or TV channel. The RF carrier output of >10 mV 
into 75Q is ample for 3 or 4 receivers in parallel 
during workshop repairs, and the carrier can be 
continuously attenuated by more than 60 dB, 
with output indications at 1 mV, 100 uV and 
10 pV levels. The ability to smoothly vary the RF 
level is of particular value when checking the 
overall RF sensitivity or AGC circuits. 

Up to ten memory places can be used either to 
store the selected RF frequency or TV channel 
number. Having stored, e.g. the local TV sta- 
tions, any one of them can be recalled at the 
touch of a button without time consuming dial 
tuning. 
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RF Carrier and Frequency 
Spectrum 


Although double sideband, the RF envelope of 
the PM.5515/16/18 is very similar to that trans- 
mitted by professional TV broadcast companies, 
such as, e.g., 13 dB for TV standard G between 
the sound and vision channels. (Most other gen- 
erators have 25 dB or more separation, leading 
to false impressions when aligning tuners and 
RF amplifiers.) 


The System Switch 


The rear of the instrument offers additional 
facilities which add to the uniqueness of the 
PM 5515/16/18 range. A selection switch is used 
to choose the TV system required. Line fre- 
quency is automatically selected utilizing inter- 
nal, crystals, either 15 625 Hz for CCIR or 
15 734 Hz for RTMA with less than 0.4 Hz 
frequency tolerance. 

The correct crystal for color and subcarrier, 
determining line- and frame-frequencies, is 
selected automatically. 


PROMO DED OUT 


aed 


The Euro/SCART connector for audio/video out as well 
as the DIN connector for external audio modulation are 
standard for all models. 


Outputs 


On the rear panel, video output is via a Euro 
Scart connector an external sound modulation 
via a standard DIN plug. Color subcarrier and 
sync signal are supplied as standard, with RGB 
optionally available. 


RGB Option 


RGB signals and a SYNC and subcarrier facil- 
ity are available to meet the rapid advance in 
computer graphics techniques and servicing of 
color video monitors. There are many monitors 
which only accept RGB signals and for testing 
these the RGB option is essential. 


VPS Test Facilities 


PM 5515-TXS and PM 5518-TXS models offer 
complete testing of video cassette recor- ders 
equipped with VPS, under the PAL B/G/H, D 
and |/N standards. A maximum of 9 coded VPS 
signals are available including date, transmis- 
sion time, country indication, TV channel, stereo/ 
dual/mono sound and adult/general suitability. 

Special signals such as LEER code, program 
interrupt and system status can also be se- 
lected. VPS data is shown in a 1/6 screen height 
horizontal bar which can be combined with any 
test pattern and displayed in six positions, either — 
on- or off-screen. Unique to VPS instruments is 
on-screen display of codes and programming — 
the generator to set codes locally if required. 
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A Range for Today and Tomorrow 


The versatility of the Philips color pattern gen- 
_ erator family not only ensures that today’s re- 
- quirements are expertly met but the develop- 
_ ments of tomorrow are anticipated. 


PM 5515 Generator For PAL/NTSC 


_ The standard PM 5515 generator with its ad- 
| vanced features, unrivalled in the market place, 
is complemented by four enhanced models: 

PM 5515-T has 5 Teletext pages plus a wallpa- 
_ per test pattern for aligning and testing teletext 

receivers and decoders. 

PM 5515-X features full additional FM stereo 

_ and dual sound channel facilities according to 
_ system G. 


No. of lines per picture frame 
Field frequency (Hz) 


Transmitted chrominance information 
Line frequency (lines/second) 


PAL and NTSC TV Systems Specifications For PM 5515 and PM 5518 


_ | TV and chroma standard CCIR, PAL}CCIR, PAL|CCIR, PALIRTMA, NTSC] CCIR, PAL]RTMA, PAL 
625 
50 


6 
4.433619 | 4.433619 | 4.433619 | 3.579545 | 3.582056 | 3.575 
F 


PM 5515, PM 5516 & PM 5518 


VISIOM CARRIER 


PM 5518 TXS 


PM 5515-TX offers, in addition to all the facili- 
ties of the basic model, all those features 
provided by the other two models. 

PM 5515-TXS further expands on the -TX 
version by adding VPS for PAL system G. 


PM 5516 Generator For SECAM 


The PM 5516 offers the same features as the 
standard PM 5515 above, except it operates ac- 
cording to the French SECAM TV system L with 
positive video modulation and AM sound. It also 
operates to the TV standards D, K1, B, G and H 
corresponding to OIRT TV system with negative 
video modulation and FM sound. The desired TV 
standard is simply selected at the rear of the 
instrument. 


5 


15734 


2 
M 


Frequency modulation 
Line sequential D’R and D’B 


Field frequency (Hz) (fields/second) 


i 
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PM 5516 is the standard SECAM COLOR 
generator. 

PM 5516-T is as PM 5516 but extended with 
ANTIOPE. 


PM 5518 Generator For SECAM/ 
PAL/NTSC and GPIB/IEEE-488 
Systems 


The PM 5518 expands on the basic PM 5515 
by supporting not only the NTSC and PAL TV 
standards, but also SECAM. In addition, it adds 
IEEE-488 compatibility as an optional configura- 
tion for systems application. As such, itis Philips’ 
most advanced color pattern generator. 

A push-button on the front panel selects PAL or 
SECAM, with a rear panel switch to select NTSC. 

In addition to the standard PM 5518, enhanced 
versions include: 

PM 5518-TX operates according to TV stan- 
dard G, STEREO FM, DUAL SOUND and five 
pages of teletext and — according to system 
SECAM L — seven pages of ANTIOPE. 

PM 5518-TXS further expands on the -TX by 
adding VPS for TV standard G. 

PM 5518-TXI is the highest performance con- 
figuration, specifically aimed at systems applica- 
tions. In addition to including all of the same 
features as the -TX by version, it includes RGB, 
and an IEEE- interface, with “Identification mode” 
and “Learn mode”, plus universal chroma facili- 
ties and optional VPS. High stability oscillators 
are standard for systems use. 

These versions offer the same wide choice of 
test patterns, advanced RF selection, STORE/ 
RECALL facilities and, last but not least, RGB 
option, as the PM5515 PAL/NTSC generators. 


Specifications 


Technical Specifications 


Video Carrier 


Frequency 

Range: 32...900 MHz 

IF = Band I: 32...90 MHz 

S-Band S1-S10: 104...174 MHz 

Band Ill: 174...230 MHz 

S-Band $11-S20: 230...300 MHz 

Hyperband H21-H40: 300...470 MHz 

Band IV-V: 470...900 MHz 

Frequency Selection: Keyboard 

Fine Tuning: 250 kHz steps for TV frequencies 
100 kHz steps for IF frequencies (32...44.9 MHz) 
Frequency Tuning: In positive or negative di- 
rection. Tuning speed increase by holding step 
button 

Storage: 

a) Possibility for 10 different RF frequencies 

b) As a), indicated as TV channel numbers 
Indication: 4-digit 7-segment LED display 

a) First digit: memory, store and recall position 
0...9 

b) 2nd, 3rd and 4th digits: 3-digit indication of 
frequency in MHz. Separate indication for 250 
kHz, 500 kHz and 750 kHz steps 
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PM 5515, PM 5516 & PM 5518 


c) Keyboard-selectable TV channel numbers 
(e.g. C21 or C70) 


RF Output 


RF Output: BNC connector (front panel) 
Impedance: 75Q 

Output Voltage: <10 mV 

Attenuation: 60 dB, continuous 


Video 


Video Modulation 

Modulation: AM internal-external switchable 
Polarity: Negative/positive for SECAM L 
Video Input 

Video Input: BNC connector (front panel) 
Input Voltage (PP): 1V 

Max. permissible: 

Input Voltage: +5V 

Impedance: 750 

Polarity: White level positive 

Coupling: DC (clamping on sync.) 


Video Output 


Video Output: 

a) BNC connector 

b) SCART connector (Euro-AV connector), pin 
19 (rear) 

Impedance: 75Q 

Voltage (PP): 

a) 1V fixed 

b) Variable between 0...1.5V/75Q 

Polarity: Negative 

Coupling: DC 


Chroma (PAL and NTSC) 


Chroma Standards: PAL according to system 
B, D, G, H, |, (M, N) 

NTSC according to system M (switchable) 
Selection: Rear panel thumbwheel system 
switch 

Sub-Carrier Frequency: 4.433619 MHz for PAL 
BaDrGeital 

3.575611 MHz for PAL M; 

3.582056 MHz for PAL N; 

3.579545 MHz for NTSC 

Sub-carrier frequencies coupled to line frequency 
according to selected standard 

Tolerance: <3 x 10° (+5...+40°C) 

Burst: Position, number of cycles and phase 
according to selected standard 

Amplitude: Chroma with burst 

a) Fixed (100%) 

b) Continuously variable from 0...150% 
Chroma Vectors Inaccuracy: Phase <3°, 
amplitude <5% relative to luminance amplitude 


Chroma (PAL/NTSC; PM 5518TXI) 


~Chroma Standards: As PM 5518 TXS with PAL 
M, N as standard 
Sub Carrier Frequency (coupled with line fre- 


quency): 

PAL B,D,G,H,! 4.433619 MHz 
PAL M 3.575611 MHz 
PAL N 3.582056 MHz 


Tolerance: 10° 
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Temperature Coefficient: 2 x 10°°/K 

Ageing: 2 x 10°*/year 

Sub Carrier Frequency (not coupled with line 
frequency): 

NTSC (4.433 MHz) 
Tolerance: <10% at 23°C 
Ageing: 2 x 10°/K 

Sub Carrier Blanking: acc. to system 


Chroma (SECAM) 


Chroma standards: SECAM B, G, H, D, K, K1 
and L 

Selection: Two rear panel thumbwheel system 
switches 

Sound Carrier Rel. to Vision Carrier (Hz): B, 
G, H-5,500,000; D, K, K1, L-6,500,000 
Type/Polarity of Video Modulation: 3 AF/neg. 
Type of Sound Modulation: FM 
Chrominance Sub-Carrier (Hz): f°® = 4,250,000 
fo? = 4,406,250 

Tolerance: <2 kHz 

Type of Chrominance Sub-Carrier Modula- 
tion: Frequency modulation 

Transmitted Chrominance Information: 
Line-sequential D’R and D’B 

Line Frequency: 15,625 lines/s 

Field Frequency: 50 Hz (50 fields/s) 

Signals: D’R = -1.9 (E’R - E’Y) 

DiBa4. SEB. EY) 

Identification: According to TV system in line 
and frame 

Frame Identification: Position in lines 7 to 15; 
in 1st, 3rd and 5th field etc.: in lines 320 to 328; 
in 2nd, 4th and 6th field etc. 

Line Identification: By burst (chrominance sub- 
carrier reference signal) on the back porch ac- 
cording to TV standard (B, D, G, H, K, K1, L/ 
SECAM) 

Amplitude: Line and frame identificationaccord- 
ing to TV standard, but also variable between 
0...150% together with chroma information 
Chrominance Signal: According to standard, 
but also variable 

Amplitude: Between 0...150% of the nominal 
value 

Frequency Deviation: Of chrominance subcar- 
rier according to TV standard 

Video Pre-Emphasis: Low frequency pre-cor- 
rection and high-frequency bell filter according 
to TV standard 

Bell Center Frequency: 4.286 MHz 
Tolerances: <20 kHz 


Chroma (SECAM); PM 5518TXI 
as above except: 


Tolerance: <10° 
Temperature Coefficient: 2 x 10°°/K 
Ageing: 2 x 10°°/year 


4.433619 MHz 


Synchronization 


Line Frequency: 15,625 Hz (CCIR), 15,734 Hz 
(RTMA) 

Frequency Tolerance: 0.4 Hz (+5 ... +40°C) 
Number of Lines: 625 (CCIR), 525 (RTMA) 
Field Frequency: 50 Hz (CCIR), 60 Hz (RTMA) 


Line and Frame Sync.: According to TV stan- 
dard, interlacing 

Output: BNC connector (front panel) 

Sync. Signal: Combined signal with line and 
field synchronization pulses with amplitude dif- 
ference 

Voltage (open-circuit): 2.6V for line pulse 
5.0V for field pulse 

Impedance: 6 kQ 

Polarity: Negative 


Sound Carrier and Modulation 


Sound Carrier (mono): On/off switchable 
Frequency: 4.5 MHz, standard M, N; 

5.5 MHz, standard B, G, H; 

6.0 MHz, standard |; 

6.5 MHz, standard D, SECAM L 

Tolerance: <3 x 10° (+5...+40°C) 
Vision/Sound Carrier Ratio: 

13 dB, standard B, G, H; 

11 dB, standard D, K, K1, L; 

13 dB, standard M, N; 

12 dB, standard | 

Sound Modulation: FM, internal and external 
on/off switchable, AM for SECAM L 
Pre-Emphasis: 50 us, standard B, D, G, H, |, K, 
K1; 75 us, standard M, N 


internal 


Frequency Deviation: 

+30 kHz, standard B, G, H; 

+15 kHz, standard M, N; 

+27.5 kHz, standard |; 

+24 kHz, standard D, K, K1 

Modulation Depth: 50%, standard SECAM L 


External 


0.4V will give the same deviation or modulation 
depth as with internal modulation 

Input: DIN connector, pin 3 + 5 (rear panel) 
Impedance: 0.5 MQ 

Bandwidth: 40 Hz...15 kHz 

Max Input Voltage: +40V 

Output: SCART connector (Euro-AV connec- 
tor), pin 3 (rear panel) 

Impedance: 1 kQ 

Voltage: 0.4V 


Teletext for T and TX Versions 


Data Synchronization Frequency: 

PAL BGI-6.9375 MHz, ~444 x f4; 

SECAM L-6.203125 MHz, ~397 x f# 

Data Coding: Acc. to standards as PAL 
Signal Levels: ‘1’ + 66% level, 0+black level; 
‘1’ + 100% White level as PAL 

Signal Shaping: Cos, filter 


Text Data 


Decoder Alignment: No combination possible 
with test alignment patterns only PM 5515T and | 


PM 5516T 


Data Contents: Clock run-in standard, framing — 


code standard, full field, remaining pattern 
pseudo-random (not PM 5518) 


{ 


Normal Working Mode: Combinations possible 


with all test patterns 
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Data Lines: 22: 335 


Data Contents: >5 text pages with special con- 


_ tents for decoder testing for each standard 


Signal Output 

Teletext Signal Combined with Video Signal: 
Video output 

Modulated RF Signal: RF output, RF from basic 
unit 


| For X and TX Versions, Sound Section 
_ for Stereo and Second Sound Channel 


Transmission 

Standards: B, G 

Sound Carriers: Carrier 1-5.5 MHz; Carrier 2- 
5.7421875 MHz 

Vision Sound Carrier Ratio: Carrier 1-13 dB; 
Carrier 2-20 dB 

Frequency Tolerance: <3 x 10° (+5...+40°C) 


Modulation 
FM, internal and external on/off switchable 


| Pre-Emphasis: 50 us 


_ Internal Modulation 


j 


Sound Channel 1: 1 kHz on/off switchable; 


_ 3 kHz on/off switchable 
’ Deviation: +30 kHz in mono/dual-channel 


+15 kHz in stereo, right channel switched off 
+30 kHz in stereo, left and right channels switched 


on with 1 kHz internal signal 
Sound Channel 2: 1 kHz, on/off switchable 
| Deviation: +30 kHz 


External Modulation 


Sound Channels 1 & 2 Input Voltage: 0.4V will 
give the same deviation as the internal signal 


Inputs 


DIN connector (rear panel) 
Contacts: Pin 2 (ground), 

pin 3 sound channel 1, 

pin 5 sound channel 2 
Impedance: 0.5 MQ 

Bandwidth: 40 Hz...15 kHz 

Max. Permissible Voltage: +40V 


Outputs 


SCART connector (Euro-AV connector) 
Contacts: Pin 3 sound channel 1, pin 1 sound 
channel 2 

Impedance: 1 kQ 

Voltage: 0.4V 


IEEE-488 Interface (PM 5518TXI only) 
Allows selection and control of all functions 


Operating Mode Detection 


Pilot Frequency: 54.6875 kHz (3.5 x f,,..) 
Tolerance: <3 x 10° (+5...+40°C) 

Modulation: AM 

Modulation Depth: 50% 

Identification Frequencies: 117.5 Hz (f,,,/133) 
stereo mode; 

274.1 Hz (f,,,/57) dual-channel mode 
Deviation of 2nd Sound Carrier: +2.5 kHz by 
modulation of carrier with unmodulated pilot 
For standards D, |, M, N the stereo versions X 
and TX also offer all mono facilities. 


VPS for TXS Versions 


VPS Video Programming System for pre-pro- 
grammed recording with home video recorders 
according to German broadcasting organiza- 
tions ARD, ZDF and ZVEI 


Optional Configuration Performance Table 


PM 5515-T 


_|PM 5515-TX 


. 
] 
| 


| 
q 


PM 5515-TXS 
PM 5516 


|| PM 5516-T 
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|.a.Mono sound b. Stereo sound. Teletext d.VPS__ e. antiope-teletext 


Data Synchronization Frequency: 5 MHz 
Bit Length: 400 ns 

Modulation: Bi-phase modulation 

Data Coding: According to the guideline issued 
by ARD, ZDF and ZVEI 

Signal Levels: ‘0’ = black level, ‘1’ = 71.4% of 
white level 

Signal Shaping: Cos, filter 

Location of Data: Line 16 

Data Contents: 9 different freely programmable 
non-volatile sets of VPS data preset at factory; 
each with 15 words (8 bits), including clock run- 
in, special identification and date of transmission 
Normal Operating Mode: Combination pos- 
sible with all test patterns and teletext; on/off 
switchable 

Programming: Via keyboard and text strip in- 
serted in the test pattern 

Text Strip: 6 different positions, or not visible 


RGB Option 


RGB Outputs 

BNC connectors (rear panel) 
Output Voltage (PP): 0.7V/75Q 
Impedance: 75Q 
Sub-Carrier Output 

BNC connector (rear panel) 
Output Voltage (PP): 1V/75Q 
Impedance: 75Q 

Sync. Output 

BNC connector (rear panel) 
Output Voltage (PP): 2V/75Q 
Impedance: 75Q 


Universal PAL/NTSC Chroma Molule 


PAL Systems: B, D, G, H, |, M, N 
NTSC Systems: M 
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Sub-Carrier Frequency (coupled with line 


frequency): 

PAL B,D,G,H,! 4.433619 MHz 
PAL M 3.575611 MHz 
PAL N 3.582056 MHz 
NTSC 3.579545 MHz 


Sub-Carrier Frequency (not coupled to line 
frequency): 

NTSC (4.433 MHz) 4.433619 MHz 
Tolerance: <100 x 10° at 23°C 

Sub-Carrier Blanking: According to system 


Hyperband Module (only for 
instruments made before 1987) 


Total Frequency Range: 32...900 MHz 
IF + Band I: 32...104 MHz 

S-Band S1 - S10: 104...174 MHz 

Band Ill: 174...230 MHz 

S-Band $11 - S20: 230...300 MHz 
Hyperband H21 - H40: 300...470 MHz 
Bands IV-V: 470...900 MHz 


General Specifications 


Power Supply 


Voltage: 100, 120, 220, 240 V -12/+10% 
Frequency: 50/60 Hz +5% 

Power Consumption: Depends on version 
Dimensions: 300mm W x 14mm H x 395mm L 
Weight: Approx. 10 kg depending on version 
Included: PM 9538 RF cable, BNC TV connec- 
tor 758, mains cable, operating manual 
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Ordering Information 


Models January 1989 prices 


PM 5515MM PAL/NTSC Pattern 
GONeaton ese eee ae ete ates eee $1900 
PM 5518 NTSC/PAL/SECAML Pattern 
GeMeratOnnieccsesccsee eee a acest oceans $2395 


Optional Configurations* 
PM 5515MM+RGB Standard PM 5515MM 


nlussRGBs PALIN SG. ean. 2200 
PM 5515+GX Standard PM 5515MM plus 

PAL Gistereoss ie. rnc eee 2500 
PM 5515X+RGB Same, plus RGB ........ 2900 
PM 5515+GT Standard PM 5515MM plus 

PAIZG teletoxt saeeeete a ete oe, ea ccs 2500 
PM 5515GT+RGB Same, plus RGB....... 2900 


PM 5515+GTX Standard PM 5515MM plus 
PAL G stereo and teletext ................. 2825 
PM 5515GTX+RGB Same, plus RGB ... 3225 
PM 5515+TXS Standard PM 5515MM plus 
PAL G stereo, teletext, and VPS ........ 3425 
PM 5515TXS+RGB Same, plus RGB.... 
PM 5518+RGB Standard PM 5518, 


DIUSIRGB eee terescccnsee. eae Peas sce. 2695 
PM 5518TX Standard PM 5518 plus 

PAL G stereo, PAL G/I teletext, and 

SECAMIE antiopeycrcte ce ueteeusacke: 3450 
PM 5518TX+RGB Same, plus RGB ...... 3850 
PM 5518TXS Standard PM 5518 plus 

PAL G stereo and VPS, PAL G/| 

teletext, and SECAM L antiope .......... 4050 


PM 5518TXS+RGB Same, plus RGB.... 4450 
PM 5518TXI Standard PM 5518 plus 
PAL G stereo, PAL G/I teletext 
SECAM L antiope, Universal Chroma 
RGB.and IEEE-488 .........:...0eaeeee 5150 


*For additional models configured for use outside N. 
America (including the PM 5516), contact factory 


Accessories (Also see page 485) 


PM 9539/01 RF cable and 300Q trafo ... 30 
PM 9075 75Q BNC-BNC Cable ............. 11 
PM 9561 19-inch Rackmount Unit ......... 130 


Options (for existing units) 


PM 9546 Universal Chroma Unit............ 220 
PM 9545* Hyperband Module ................ 550 
PM 9544** VPS Module ...............::000008 650 
PM 9543 RGB Output ...............cc eee 350 


* Replacement unit only for older models; hyperband is 
now standard on all current models 

** See VPS for TXS on previous page for specifications 
Note: All options must be installed by the Philips 
service department 


Service & Support 


Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 
Note: The above configurations meet North American 
power requirements. For other power options, see 
page 491. 
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TV & Video Pattern Generators 


-tested, key-in the required test 


PM 5514V_ video pattern generator 


PM 5514V for Monitor Testing 


The economical PM 5514V is the ideal solution 
for workshops handling large volumes of com- 
puter or CCTV monitors. 

It offers a choice of over 70 color patterns and 
combinations, together with simple and secure 
microprocessor-controlled operation. All you 
need to do is connect the CCTV or monitor to be 
pattern, and 
check that the TV or monitor performance is 
correct. 

The selected settings are clearly indicated by 
LEDs nextto the pushbuttons. Setting-up couldn't 
be quicker or more convenient, giving you ex- 
actly the test pattern you want, in only a few 
seconds. 

A front-panel CVBS output is standard, and an 
additional rear-panel RGB output is available as 
a factory-fitted option. The RGB output includes 
SYNC and sub-carrier signals, to meet the spe- 
cific requirements of color monitors and other 
video equipment. Since many monitors accept 
only RGB signals, this will in many cases be an 
essential testing facility. (RF carrier and sound 
sections, for TV, excluded; see PM 5515 if re- 
quired.) 

A choice of models is available for NTSC M, or 
for PAL B, G, | or D standards. 
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PM 5514V 


Every Pattern You Need — at the 
Touch of a Button 


Twelve push-buttons make the selection of 
eighteen different test patterns possible. These 
patterns can be used for checking and aligning 
the monochrome and chrominance sections of 
color TVs, monitors and VCRs. 

Patterns and uses include: 

* Circle — for linearity and geometry. 

* Center cross/Border lines — centering and 
pin-cushion correction. 

* White — ‘White D’, purity and beam current 
adjustment. 

* Dot pattern — static convergence. 

* Cross hatch/Center indication — dynamic 
and corner convergence, centering. 

* Checkerboard pattern — useful for basic 
alignments. 

* Grey scale (8 step) — video amplifier linearity. 

® Multiburst (8 bars of definition lines) — video 
bandwidth and resolution. 

° VCR — specially designed for checking band- 
width, linearity, sensitivity and AGC of chroma 
amplifiers in VCRs. 

* Color bar — overall color performance checks 

* DEM pattern — color demodulator and sub- 
carrier frequency checks. 

° Purity (3 primary colors and combinations) — 
purity checks 


PM 5514V 


Specifications 


Technical Specifications 


Video 


Modulation 

Modulation Type: AM internal 
Polarity: Negative 

RF Sync. Level: 100% 

Video Output 

Output Connection: 

a) BNC connector 

b) SCART (Euro AV) connector pin 19 (rear) 
b) Variable between 0...1.5V into 75Q 
Impedance: 75Q 

Voltage (P-P): 

a) 1V fixed 

b) Variable between 0...1.5V into 75Q 
Polarity: Negative 

Coupling: DC 


Chroma 


Chroma Standard: PAL, B, G, H, | and D, or 
NTSC M (fixed for each instrument; not switch- 
able) 

Sub-Carrier Frequency: 4.433 619 MHz for 
standard B, G, H, |; 

3.579 545 MHz for standard M NTSC 

Both coupled to line frequency 

Tolerance: <3 x 10° (+5...+40°C) 

Burst: Position, number of cycles according to 
standard 

Amplitude: Chroma with burst, fixed 100%, on/ 
off switchable 

Chroma Vectors Inaccuracy: 

Phase: <3° 

Amplitude: <5% relative to luminance ampli- 
tude 


Sound Carrier and Modulation 


Sound Carrier Mono: On/off switchable 
Frequency: 5.5 MHz, standard B, G, H; 

6.0 MHz, standard |; 

6.5 MHz, standard D 

Tolerance: <3 x 10-5 (+5...+40°C) 
Vision/Sound Carrier Ratio: 13 dB, standard 
B, G, H, D; 12 dB, standard | 

Sound Modulation: RM internal/external on/ off 
switchable 

Pre-Emphasis: 50 pis 

Internal: Frequency deviation 

+30 kHz, standard B, G, H 

+27 kHz, standard | 

+24 kHz, standard D 

External:0.4V gives the same deviation as with 
internal modulation 

Input: DIN connector pins 3 & 5 (rear panel) 
Impedance: 0.5 MQ 

Bandwidth: 40 Hz...15 kHz 

Max. Input Voltage: +40V 

Output: SCART (Duro AV) connector, pin 3 
(rear panel) 

Impedance: 1 kQ 

Voltage: 0.4V 
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PM 5514V 


Synchronization 

Line Frequency: 15 625 Hz for CCIR, 15 734 Hz 
for RTMA 

Number of Lines: 625 for CCIR, 525 for RTMA 
Field Frequency: 50 Hz for CCIR, 60 Hz for 
RTMA 

Line + Frame Sync.: According to standard, 
interlacing 

Sync. Signal: Combined signal; line and frame 
synchronization pulses with amplitude differ- 
ences 

Output: BNC connector (front panel) 

Voltage (open circuit): 2.6V for line pulse, 5V 
for field pulse 

Impedance: 6 kQ 

Polarity: Negative 

RGB (Optional) 

RGB Outputs: BNC connectors (rear) 

Output Voltage (pp): 0.7V into 75Q 
Impedance: 75Q 

Subcarrier Output: BNC connector (rear) 
Output Voltage (pp): 1V into 75Q 
Impedance: 75Q 

Sync. Output: BNC connector (rear) 

Output Voltage (pp): 1V into 75Q 
Impedance: 75Q 


General Specifications 


Power Supply 


Line Voltage: 110/127V or 220/240V 
Tolerance: -12...+10% 

Frequency: 50 Hz 

Tolerance: 5% 

Power Consumption: <42W 

Dimensions: 300mm W x 140mm H x 395mm L 
Weight: 6.5 kg 

Included With instrument: Manual, rf output 
cable (BNC-DIN) 


Ordering Information 


Models January 1989 prices 
PM 5514VMM Video Pattern 

Generator; ‘NTSC 28 eee eee $1370 
PM 5514VMM RGB Video Pattern 

Generator with RGB; NTSC iasbhe 1685 


Optional Configurations 


Alternate configurations are available for PAL B, 
G, | or D. Please contact factory for details. 


Accessories (Also see page 485) 
PM 9539/01 75Q RF cable with 75Q/300 Q 


impedance transfer «208 .-0.. sneeemeees 30 
PM 9075 75/300 Q RF cable, 

BNC-BNC.......5063.41..0 ee 11 
PM 9561 19 inch Rackmount Kit............ 130 
PM 9543 RGB Option :..:.:/..257, ee 350 


Service & Support 


Warranty 


One-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 

Note: The above configurations meet North American 
power requirements. For other power options, see 
page 491. 
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Counters/Timer Counters 


Selection Guide 


High Frequency | Single Shot 
Resolution Period Time 
Computing Ratio Interval 

Counting Totalizing Resolution 


Max. Best 
Frequency Range Display Sensitivity 
Digits 
Systems Timer/Counters 
PM 6666 120 MHz/1.1 GHz 7 digits/s 
PM 6652C 120 MHz/1.5 GHz 7 digits/s 
PM 6645C 120 MHz/1.5 GHz 9 digits/s 
1953A 125 MHz 
Benchtop Timer/Counters 
PM 6665 120 MHz/1.1 GHz 
7250A 80 MHz 
7260A 125 MHz/1.3 GHz 
7261A 125 MHz/1.3 GHz 
PM 6670 120 MHz 
PM 6671 120 MHz 
PM 6672 1 GHz 
Multifunction Counters 
1900A 80 MHz 
1910A 125 MHz 
1911A 250 MHz 
1912A 520 MHz 
PM 6669 120 MHz/1.1 GHz 
PM 6673 120 MHz 
PM 6674 550 MHz 


PM 6675 600 MHz (dir. gated) 
PM 6676 1.5 GHz 


Frequency Only Counters 

PM 6667 120 MHz 7 digits/s 
PM 6668 7 digits/s 
7220A 


7 digits/s 


7 digits/s 
7 digits/s 
7 digits/s 


oawonownooaon © 


7 digits/s 
10 mV 7 digits/s 
10 mV 7 digits/s 


5/10 mV 7 digits/s 
10 mV 7 digits/s 


COMO eCOe CO CO Sr NSO) 


Note 1: Has optional X1000 10 Hz-10 kHz resolution multiplier. 
Note 2: Has cpm x 100. , 
Note 3: Except ratio. 


Note: All products with a PM prefix are designed and 
manufactured by Philips. All other products are designed 
and manufactured by John Fluke Mfg. Co., Inc. 


Sse ANN ae Ra Ee PS) ATS RNAI Stee RUS NOOR Pune Peet A i 
318 1989 Fluke and Philips Catalog 


_| 7220A 


Counters/Timer Counters 


Selection Guide 


Triggering 


Rise-Time F 
| Adjustable External Page 
Level Pek ae: Control _ cae Battery eer IEEE-488 Control No. 
Selection | “OUPING (Note 4) | “menase cen | Partial | Full 
artia 


Systems Timer/Counters 


PM 6666 
PM 6652C 
PM 6654C 
1953A 

Benchtop Timer/Counters 


Auto, Var 
Auto, Var 
Auto, Var 
Variable 


Variable 


Variable 
Variable 
Variable 
PM 6670 Variable 
PM 6671 Variable 


PM 6672 
Multifunction Counters © 
1900A 
1910A 
1911A 
1912A 
PM 6669 
PM 6673 
PM 6674 
PM 6675 
PM 6676 


Variable 


PM 6667 
PM 6668 


Note 4: Provides 3 functions: measurement arming control, external reset, and frequency burst averaging. 


er 


s. 
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Introduction 


Applications for frequency and time-related 
measurements vary considerably. Requirements 
can include high-accuracy frequency calibration 
of RF signals, frequency measurements on noisy 
signals, accurate propagation delay measure- 
ments, phase shift in filters, high resolution 
counting on low frequency tone control signals, 
etc. 

The instruments which perform these time- 
related measurements are generally Known as 
counters. There are quite a number of names for 
various classes of these products which date 
back to the era before microprocessors were 
incorporated into counters. Today, there are two 
categories of these instruments: frequency count- 
ers and timer/counters. 


Frequency Counters 


A frequency counter has a single input chan- 
nel, and sometimes an additional prescaled input 
for measuring high frequencies. The most basic 
units offer frequency-only measurements. Most 
counters offer the following functions: 


° Frequency 
® Period 


More versatile instruments also offer: 


* Totalizing (Pulse Counting) 

° Frequency ratio (relative mode) 

° Frequency deviation (relative mode) 
* Pulse Width 

° RPM (freq x 60) 

Typical applications for these products range 
from high accuracy calibrations of telecommuni- 
cations equipment (normally in the RF range) 
down to low-cost frequency indicators for small 
repair workshops and hobbyists. 


Timer/Counters 


In addition to the frequency measurements 
noted above, a timer/counter can also perform 
time interval measurement between two events 
(start and stop event). A timer/counter is there- 
fore characterized by its dual and identical input 
channels, the start and stop channels (usually 
labeled A and B). A third input channel can be 
added for prescaled HF frequency measure- 
ments. Almost all counter/timers offer the follow- 
ing functions: 


° Frequency 
° Period 
® Time Interval (Channel A to Channel B) 
° Frequency Ratio (Channel A/Channel B) 
* Totalizing 
More advanced models offer a wealth of differ- 
ent functions, with the most common listed be- 
low: 
* Pulse Width 
® Rise/Fall Time 
* Voltage Measurements 
° Phase Delay (A to B) 
* Duty Factor 
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7220A 
PM 6667 
PM 6668 


1900A 
1910A 
1911A 
1912A 
PM 6669 
PM 6673 
PM 6674 
PM 6675 
PM 6676 


Timer/counters are found in the lab or on the 
service bench and also in systems. These sys- 
tems vary from small temporary set-ups to large 
ATE systems. Consequently, there is a choice 
between bench top and systems models. Bench 
top units can be equipped with an IEEE-488 
interface, allowing programming of most major 
functions. Systems units allow programming of 
all input settings, including trigger level and at- 
tenuation. 


Optional Accessories 


The conditions of use are important. Use in the 
field, on a laboratory bench or in an automatic 
test system require different options such as: 
battery supply, BCD output, analog output (for 
recording on a strip-chart recorder), GPIB/IEEE- 
488* bus interface, rack-mount facilities, ultra- 
high stability oven oscillators, etc. 

In selecting a counter, the availability of a wide 
range of such options is of great importance 
especially when the type of application may 
change after some time in use. 


Front-end Circuitry Requirements 


The requirements for input signal-conditioning 
when making frequency and time measurements 
are somewhat contradictory as the following 
observations will illustrate. 


False counts due to noise 


Figure 1a. 


Frequency Counters Timer/Counters 


Frequency-Only Multi-Function Bench-Top Systems 
Counters Frequency Counters Timer/Counters Timer/Counters 


7250A 1953A 
7260A PM 6666 
7261A PM 6652C 
PM 6665 PM 6654C 
PM 6670 
PM 6671 
PM 6672 


Frequency Counting 


Figure 1a shows a sinewave signal crossing 
the hysteresis band of the input circuit. Each 
period of the sinewave that crosses the hyster- 
esis band should cause a clean pulse that can be 
counted by the digital circuitry. 

Noise on the sinewave, however, causes the 
signal to pass through the hysteresis band more 
than once per sinewave period giving false counts. 
Figure 1b shows how an expanded hysteresis 
band can prevent this type of error. 


Time Interval Measurement 


Figure 2a shows a pulse, the duration of which 
is to be measured. Triggering at 50% of ampli- 
tude should start the time measurement at A and 
stop it at B. 

The hysteresis of the input circuit, however, 
causes triggering to occur at A1 and B1. The 
different slopes of leading and trailing edges 
cause different delays, resulting in a faulty 
measurement. A very narrow hysteresis band as 
shown in Figure 2b will reduce these errors. 


* The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 


Error free counting thanks to 
optimum expanded hysteresis band 


Figure 1b. 
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Introduction 


Error-Free Triggering 


Figure 1b shows that “error-free” frequency 
counting is obtained by a wider hysteresis band 
or, in other words, by an attenuated input signal. 

Thus for frequency measurement a continu- 
ously variable input attenuator permits optimum 
matching of the input signal to the counter’s 
trigger sensitivity. 

Figure 2b shows that a lower hysteresis volt- 
age will minimize the time measurement error. 

Thus a low hysteresis voltage (narrow trigger 
window) together with a continuously variable 
trigger level setting permits accurate time inter- 
val measurements. 


AC-Coupling 

Frequency counting on sinewaves or on gen- 
erally symmetrical signals is best achieved with 
AC-coupled inputs. AC-coupling has no tem- 
perature drift problems, while added DC signal 
components are eliminated. This assures simple, 
stable, and thus, reliable triggering. 

Frequency counters also need to measure on 
narrow pulses or other waveforms. 

Triggering on any waveform, having any duty 
factor can be performed by means of a trigger 
level off-set in the input channel amplifier, see 
Figure 3. 


DC-Coupling 

Time interval measurements with accurately 
set trigger levels, or those that are wave form- 
independent, require DC-coupling. This might 
include rise time measurement on a pulse, re- 
quiring 10% to 90% level setting, or a pulse 
duration measurement with accurate setting of 
trigger levels at 50% of the pulse amplitude. 


High Resolution Computing 
Counting 


Measuring Resolution 


The controlling and computing power of mod- 
ern microcomputers enables frequency meas- 
urements to be made in the most logical way. 
The formula for computing frequency is: 

Number of cycles 
Frequency = aaa ETE 
Time 

Modern microcomputer-based frequency 
counters do precisely that which is given in the 
frequency definition 
1. They count the number of complete input 

cycles. 

2. They measure the effective gate-time, which 
is the time duration of the totalized number of 
input cycles. 

3. Thereafter, they compute the value of: 


Number of cycles 
Time 
Finally the microcomputer computes the reso- 


lution to define the number of digits to be dis- 
played. 


Pulse duration 
AtoB 
measured time 
AtoB 


Measured time is too long. The hysteresis causes 
different delay due to different slopes 


Figure 2a. 


A computing frequency counter contains two 
counting registers. One counting register counts 
the number of input cycles, while the other reg- 
ister counts the number of 10 MHz reference 
clock pulses, to measure the time duration. 

The required measuring time can be selected 
independently and can be varied continuously 
as well as in fixed steps. 

The actual measuring time is synchronized 
with the input signal and is therefore exactly a 
multiple of complete cycles. This way, the tradi- 
tional +1 input cycle error is avoided. During the 
same time, the time counter has totalized the 
number of 100 ns (10°’s) reference clock pulses 
or 2 ns in the case of PM 6654C. The count error 
is t one clock pulse. The total gate-time is the 
number of clock pulses x 10°’s or x 2x10°°s for the 
PM 6654C. 

To obtain the frequency or period value, only a 
simple division has to be made. 


Greatly reduced trigger error due 
to very narrow hysteresis band 


Figure 2b. 
Counted input cycles 
Frequency = =>. 
Time counts x 10°’s* 
Time counts x 10°’s* 
Period = 


Counted input cycles 


The +1 count error is +100 ns* (107s).* The 
resolution or relative count error is: 
OSH 
Rel. resolution = SSS 
Measuring time 


“For the ultra-high resolution PM 6654C, the figure is 
2x10°s 

Note that the resolution is independent of the 
frequency value. When measuring, for example, 
a line frequency with 1s of measuring time, a 
readout of atleast 7 accurate digits e.g.,50.78349 
Hz, will result. A conventional counter would in 
this case only display 2 digits, e.g., 51 Hz. This 
is because conventional counters are not syn- 


Push SLJS button for triggering on signal with 
duty factors of 0...0.25 


Push f LJ button for duty factors between 


O25 5.0575 


Push_J-LJ button for duty factors of 0.75...1. 


Figure 3. 
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Introduction 


chronized with the input signal, but with the 
internal time base. The +1 count error is now 
found in the input cycle counting register, which 
implies that the resolution for conventional count- 
ers is: 
+4 

Relsresohition = ——= 
Frequency x gate time 

One obvious advantage with microprocessor- 
based computing counters is thus the very good 
resolution even at low frequencies. 

Another advantage is the possibility to mathe- 
matically process the measuring data such as 
displaying counts per minute (RPM) instead of 
counts per second, display phase delay in de- 
grees based on the relative time delay between 
two signals, etc. 


Crystal Oscillators 


A counter’s maximum accuracy is ultimately 
limited by its time base reference accuracy. 

Depending on the application requirement, 
most counter models can be ordered with a 
choice of different crystal oscillator time base 
options. 

The oscillator with the highest available stabil- 
ity (PM 9691), features a stability of 5x10°'9/24h, 
and can be included in the high accuracy count- 
ers of the PM 667. and PM 665. Series. 
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Selection of Time-Base Option 
Depending on the application accuracy re- 


quirement, operating temperature range and 
tolerated recalibration interval, a suitable time 
base selection can be made. As general indica- 
tion, one can state that the accuracy limitation, 
caused by the time base is as follows: 

Option 


No. of | Type of Crystal 
Digits Oscillator 


Numbers 
6 Standard or Standard or 
he Uncompensated Vale 
6-7 TCXO w/analog TCXO, -111, -112, 
; Compensation 


/.2. or PM 9678 


TCXO w/Mathematic | MTCXO, -131, -132, 
Compensation -10, -20 or /.3. 
(MTCXO) or Oven /.4. or PM 9607, 

Control PM 9679, PM 9690 


Ultra High Stability 
Gun Gonirol /.5. or PM 9691 


Time-Base Inaccuracy (Relative Error): 
Timebase error is determined by the summary 
of the following terms: 
of ofa oft dfs 


— = —— — + > where 


F F F 


of : the deviation from the nominal 10 MHz 
crystal frequency 


F : nominal 10 MHz crystal frequency 


: relative deviation due to aging 


: relative deviation due to temperature 
F changes from calibration temperature 


— relative deviation due to supply voltage 
F and/or supply mode variation 
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High accuracy FREQUENCY AND PERIOD measurements of 9 digits in one second 
High sensitivity 1.5 GHz input with wide 10 mV.,,....12 V,,. dynamic range 
TIME-INTERVAL resolution down to 0.5 ps averaged and 2 ns single shot 

Measuring modes incl.: Phase, Rise/Fall Time, Duty Factor, Vmax/min/pp of input 

8 pre-programmable front panel menus: digital readout of trigger levels 


Mathematical functions 


Trigger facilities include Arming, Hold-Off, Ext. Gating and Auto Trig. Level 


Introduction 


Philips’ PM 6652C and PM 6654C high per- 
formance, fully programmable timer/counters 
Satisfy virtually all frequency and time measure- 
ment requirements, especially in R & D laborato- 
ries and automatic test systems applications. 

The measuring functions and appearance of 
both instruments are the same. The difference is 
found in resolution, accuracy and measuring 
speed. The PM 6652C has a 10 MHz (100ns) 
clock frequency, whereas the extra high resolu- 
tion PM 6654C features a 500 MHz (2ns) real- 
time clock resolution. Thus, the PM 6654C’s 
measuring circuitry gives some 50 times better 
resolution or measuring speed than found in the 
PM 6652C and in most other counters on the 
market. Thanks to its short measuring cycle 
times, the extra high resolution PM 6654C is 
particularly well suited to high speed automatic 
test systems. Both the PM 6652C & 6654C timer/ 
counters offer extremely powerful measuring 
Capabilities. With 14 frequency, time and voltage 
measuring modes, 100% GPIB/IEEE-488* Bus 
programmability, over 400 readings/second Bus 
speed, 2ns single shot resolution and 1.5 GHz 
frequency range, the PM 6654C challenges most 

_ other timer/counters. 


changeably throughout this catalog. 


* The terms GPIB and IEEE-488 may be used inter- 


Voltage Measurements 


Both timer/counters offer standard volt meas- 
urements: Vos Vina Voor V,, OF even Via,., whether 
on LF sinewaves or high speed pulses. 

In combination with the time measurements: 
DUTY FACTOR, PERIOD, PULSE WIDTH, 
DELAY, RISE-AND-FALL TIME and PHASE, 
these PULSE VOLTAGE measurements allow 
automatic test systems to measure pulse and 
other input parameters, that could only be viewed 
previously on an oscilloscope. 


Powerful FREQUENCY Measuring 
Capabilities 

High accuracy FREQUENCY and PERIOD 
measurements can be made in a one second 
measuring time with resolution of 9 digits in the 
PM 6654C and 7 digits in the economy version 
PM 6652C. Both models perform advanced fre- 
quency measurements, including externally 
gated frequency measurements, burst frequency 
and multiple burst frequency average measure- 
ments on down to 200ns narrow bursts (500ns 
for PM 6652C). 

Trigger HOLD-OFF, when activated in the 
FREQUENCY and PERIOD modes, acts as a 
digital low-pass filter to ignore noise and interfer- 
ence, thereby preventing erroneous measure- 
ments. 


PHILIPS 
p> TRIGGER LEVEL —-, 


PM 6654C 


Mathematics 


The MATH (mathematics) facility allows scal- 
ing and/or off-setting of measured results before 
display. This significantly extends the range of 
application by enabling calibration or unit con- 
version as in the following examples: 

V,, Measurements can be converted to V.,,q; 
frequency readings from a transducer can be 
calibrated as RPM, liters/s, gallons/min or m/s; 
phase measurements can be converted from 
degrees to radians and pulse reflections in faulty 
cables can be directly calibrated for fault location 
finding in meters of cable length. 


The Ultimate in Time Interval 
Measuring Accuracy 


A unique combination of high resolution, high 
trigger accuracy and special trigger control facili- 
ties puts these instruments among the most 
powertul timers on the market. 

The high technology PM 6654C with its 2ns 
single shot resolution allows time interval meas- 
urements to be made to an accuracy and reso- 
lution well beyond those of normal timer/count- 
ers. 

Repetitive signals allow significantly improved 
resolution by averaging of measuring results. 
Time intervals, pulse widths, rise and fall times 
can be measured this way down to sub-pico- 
second resolution with the PM 6654C and down 
to 10 ps resolution with the PM 6652C. 


Trigger Accuracy 


Ultimately, no timer measures more accurately 
than its trigger accuracy. Therefore high speed/ 


high sensitivity input stages, high trigger level | 
setting accuracy and shortest possible trigger 


delays. The PM 6652C’s and PM 6654C’s inputs | 


feature very fast 1 ns rise times and 20 mV 
sensitivity over a wide -5V...+5V dynamic range. 


Trigger level accuracy is assured by the digital | 


setting and readout. At the push of a button, the 
counter displays, simultaneously, the set trigger 
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levels of both the A and B channels with a 10 mV 
resolution. Trigger levels may be set by knob 
controls, keyboard entry, or automatically. 


Relative 
Resolution 
Ategis 
Measuring Time 


PM 6654C Reciprocal 


PM 6654C 
Reciprocal 


The PM 6654C benefits from the 500 MHz internal 
clock, by utilizing RECIPROCAL counting for all 
frequencies. 

The PM 6652C selects, automatically, RECIPROCAL or 
CONVENTIONAL counting in order to achieve the 
highest possible resolution, for any frequency. 


The Actual Trigger Points are 
Displayed 

Automatic hysteresis compensation ensures 
that the actual triggering occurs at the set trigger 
level and is not delayed by the input hysteresis. 
Systematic trigger errors are thus kept to an 
extremely low level. 


Powerful Extra Trigger Controls 


The PM 6652C & 6654C provide full control 
over start and stop triggering. Arming and trigger 
hold-off enable unwanted signals to be ignored 
which would otherwise trigger the counter. Arming 
avoids false starts while a wide range variable 
trigger hold-off prevents false stops. The set 
hold-off time can be read on the display. 


Designed for Ease-of-Use 


For user-convenience, the PM 6652C & 6654C 
provide superior intelligence. Both counters 
contain two microprocessors, one to automate 
the operation and for communication with the 
front panel, the other for fast measuring control 
and data handling. 


Simple Function Selection 


Function selection is achieved by means of 
only one single control. The up/down function 
selector with moving cursor in the display win- 
dow indicates clearly which measuring mode is 
selected. See figure on following page. 


Stored Front Panel ‘Menus’ P1...P8 


Once all front panel controls have been set, all 
the settings can be stored in a memory for later 


recall. Storage capacity for eight such pre-pro- 
grammable front panel menus is provided in 
non-volatile (EAROM) memory. This means 
these programs are not lost during line voltage 
interruptions and no batteries are needed for 
memory back-up. 

The stored programs memorize even numeric 
values such as trigger level voltages, measuring 
time and the mathematical conversion factors K 
and L. Recalling such programmed front panel 
menus is as simple as the selection of a meas- 
uring function: just pushing one button. All front 
panel menus can also be stored and recalled via 
the IEEE-488 bus. 


PM 6654C programmable high resolution timer/counter 20S singis snor resolution 


Poa 
AES Ss 


Stamtreroe 


POMATH— ———HOLDOFF————,__,-——- MEASURING TIME-—— 
YOTALIZE & ‘DIRK XFL pes 
a aan 


OISPLAY THAE 


The trigger level READ function displays simultaneously 
the trigger levels of both the A and B channels, whether 
being set manually with a vernier or via the keyboard or 
in the AUTO trigger mode. 


Trigger 
level 


| 
| 
| 
| 
al 


Measured time 


uals 
pulse duration 


The PM 6652C/6654C feature hysteresis compensation. 
The trigger level is lowered on positive slopes and raised 
on negative slopes, resulting in a residual hysteresis 
band which is virtually 10 mV _p-p. 


Input 
signal 


Arming 
signal 


Measured 
pulse 


The arming input facility prevents the counter from being 
triggered as long as this inputis kept high. Releasing this 
inputarms the counter, whichis then ready for triggering, 
immediately on the first incoming signal. 


Spurious signal 
passes 

through 

trigger 

window 


Trigger hold-off 

time | | 
Correct 

measurement 


Measurement obtained 


without trigger 
hold-off 


Use of the variable trigger hold-off prevents false stops 
due to spurious signals such as ringing or relay contact 
bounce. It also enables time measurements to be made 
on double pulses, bursts or other complex signals. 


Automatic Triggering 


The PM 6652C & 6654C have three different 
trigger level setting modes: 


* AUTO selection for foolproof operation and 
maximum convenience. 

* Digital selection via the keyboard for maxi- 
mum setting accuracy. 

* Manual potentiometer setting for increased 
flexibility. 

In the AUTO mode, the counter measures first 
the maximum and minimum voltages of the input 
signals. Thereafter, the microcomputer calcu- 
lates the 50% values to set the trigger levels. 
When measuring rise or fall times, the 10% and 
90% levels are calculated. 


Trigger indicators 


Tri-state trigger indicator LEDs on the 
PM 6652C & 6654C blink to indicate that the 
inputs are triggered. This feature is of great help 
when setting the trigger levels manually or via 
the keyboard. 


Variable Measuring Time 


Another microcomputer benefit is the continu- 
ously variable measuring time, which is not lim- 
ited to decade steps. It is possible, for example, 
to select 2.4 seconds if one second does not give 
sufficient resolution. This avoids the need to 
select a time-wasting 10-second measuring 
period. Pressing the READ button shows instan- 
taneously the measuring time selected. 

For a microsecond measuring time or meas- 
urements of one-shot phenomena, MINIMUM/ 
SINGLE button is used. 


Trigger Level Outputs 


Trigger level outputs on the rear panel are 
available for readout on an oscilloscope.Set trig- 
ger levels can then be viewed with respect to the 
input signals. They can also be used as bus 
programmable DACs. 
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Hz me FREQ A 
FREQ C 
PERIOD A 
RATIO A/B 
RATIO C/8 


RISE/FALL A 
DUTY FACT A 


REMOTE 
ARMED 
FREQ AVG 
ext GATE 
SYAND BY 


TOT A/MAN 
Vmax Vmin A 
Vep A 


INV EX CON 
Math not 
stored 


PHASE A-8* TEST 


tr FUNCTION—— r— RF OPTION—, 


. 5 pS 0.1-1.5GHz 


Detail of front showing up/down moving cursor fo clear 
indication of selected function. 


Choice of Crystal Oscillators 


The time base crystal oscillator determines the 
accuracy limit of the timer/counters. The Crystal 
oscillator summary shows which of the five sta- 
bility versions best fits the user’s requirements. 
The choice ranges from an economy standard 
oscillator to the 5 x 10-'°/24h high-stability oven- 
ized oscillator PM 9691 for high accuracy meas- 
urements and fewer recalibrations. The high- 
Stability crystal oscillators are also available as 
retrofittable options for later upgrading of the 
counter performance. By means of the external 
reference input, it is possible to utilize the user’s 
own frequency standard, when available. 


Powerful IEEE-488 Bus Capabilities 


Both the PM 6652C and PM 6654C are fully 
programmable, including all front-end controls 
and trigger level voltages. The optional PM 9696 
interface board makes the counters IEEE-488/ 
IEC-625 bus-compatible at a small additional 
cost. Advanced software features are available, 
including bus learn mode and programmable 
delimiters. In addition, the high-speed dump 
mode allows the user to fully exploit the high- 
resolution / high-measuring speed of the 
PM 6654C, allowing up to 400 - 500 measure- 
ments per second. Pre-set limit monitoring is 
‘another useful feature, allowing the counter to 
SRQ when low or high limits are exceeded. 


Powerful, Flexible Software for 
User Convenience 

The PM 6652C & 6654C’s bus interface fully 
complies with IEEE-488/IEC-625-1 hardware 
standards, as well as with the code and format 
conventions (software) of IEEE-728/IEC-625-2. 
To satisfy application needs for both temporary 
interfaced instrument clusters — and for perma- 


The ultimate in bus operation simplicity 

It is only required to manually set and store 
all desired timer/counter controls in one of 
the counter’s own memory locations 


P7...P8, then recall via the bus the manually 
stored ‘menu’ with a single bus command. 


Example command from a é 1722A 
Instrument Controller to a PM 6652C/ 
6654C. 
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nent test systems, the PM 6652C & 6654C 
feature a flexible and powerful software ap- 
proach. Three programming modes give ease 
and simplicity of programming and powerful, 
high-speed bus operation. Other friendly fea- 
tures include: 

* Acceptance of all available input delimiters as 
well as output of any delimiter (hardware and/ 
or software selectable) to suit any controller. 

* In the ‘normal’ programming mode, only modi- 
fications to the current programming status 
need to be sent as program messages. 

* The mnemonics used are short (maximum 
three characters) for maximum communica- 
tion and interpretation speed — but they are 
easily recognized and can be sent in any 
sequence. For instance SM 1.5 means: set 
measuring time to 1.5s. 


° Numerical values for trigger levels, measuring 
times and conversation factors K and L are 
accepted in all three standardized formats: NR 
1, NR2 and NR 3 (IEEE-728, IEC-625-2, ANSI- 
X3.42). 


Built for ATE Systems 


Particular system requirements are met by the 
inclusion of the following options: The cooling 
fan, PM 9612 can be built-in for operation in rack- 


Load program 3 from 
PM 6652/54's own memory. 


PM 6652/54's set address. 


Bus instruction. 


systems, with excessive ambient temperatures. 
With the PM 9611, the counter is supplied wired 
with rear panel measuring input connectors in- 
stead of the front panel inputs. The counters can 
also be fitted with rack mount slide PM 9613 for 
quick and easy accessibility, when mounted in a 
rack. 


Bus Learn Mode 


Ease of programming is further enhanced by 
the bus ‘learn’ mode, which lets the counter write 
its own program messages, thereby eliminating 
programming errors and the need for debugging. 
In LOCAL mode the counter can be set manually 
to check whether the measurement is correctly 
performed. The controller can then ask the 
counter for the corresponding program string 
which can be ‘copied’ by the controller and used 
for reprogramming the counter. 


High Speed Data Output 


Depending on the measuring function, the 
PM 6652C & 6654C’s high bus speed allows 30- 
50 measurements per second to be made when 
used in the normal data output mode. To record 
very high-speed phenomena, the high- speed 
dump mode enables some 400-500 measure- 
ments per second to be made. In this mode, the 
raw measuring data from the counting registers 
are output without being processed by the 
counters micro-computer. The algorithms for 
subsequent processing in the bus controller are 
given in the manual. A third output data mode is 
for monitoring processes or for ‘go/no-go’ test- 
ing. It completely eliminates the need for bus 
communication, as long as the measurement 
results are within set limits. An SRQ-alarm is 
given by the counter as soon as a measuring 
result exceeds the set limits stored in the counter’s 
memory. 


System Reliability Testing 


Reliable system operation is greatly en- 
hanced by the built-in facility of both hardware 
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and software testing. The self-diagnostic TEST 
1...5 can be activated via the bus, when the 
counter is not busy with measurements, ensure 
dependable hardware performance. System 
hang-ups caused by, for instance, the absence 
of an input signal can easily be identified by the 
comprehensive status byte information. The 
PM 6652C & PM 6654C feature over 30 different 
status byte messages. 


MATE/CIIL Interface 


The counters can be equipped with a MATE/ 
CIIL Interface, for system use in MATE (modu- 
lars ATE) environments. Via the high-level CIIL 
(Control Interface Intermediate Language), all 
counter functions are fully controlled. 


Specifications 


Measuring Modes for PM 6652C 


Frequency A 


Range: 0.1 Hz...120 MHz (0.01 Hz...200 kHz 
when HOLD-OFF is selected). 

Typically 120...160 MHz at 50 mV sensitivity 
Mode: Reciprocal below 10 MHz and when 
HOLD-OFF, EXT GATE or AVERAGE is se- 
lected. Conventional above 10 MHz. 

LSD Displayed: 


2.5x 10 7s x FREQ 
measuring time 
2.5 
measuring time 
Resolution: 1 or 2 LSD units 


(reciprocal) 


(conventional) 


Accuracy: 
3 resolution 5 trigger error 
~ FREQ measuring time 


+ time base error 


Signal Mode: CW, SINGLE BURST, MULTIPLE 
BURST AVG. 
Ext. Controls: EXT GATE,AVERAGE, ARMING 


Frequency C Optional 


Range: 100 MHz...1.5 GHz 

Mode: Conventional. (Reciprocal when EXT 
GATE or AVERAGE is selected). 

LSD Displayed: 


40 
measuring time 
2.9%10 7S XFREOQ 
measuring time 


Resolution: 1 or 2 LSD units 
Accuracy: 


resolution 
~ FREQ 


Signal Mode: CW, SINGLE BURST, MULTIPLE 
BURST AVG. 
Ext. Controls: EXTGATE, AVERAGE ARMING. 


(conventional) 


(reciprocal) 


+time base error 


Period A 


Range: 100 ns...10'°s 
LSD Displayed: 


2.5:x110' 75 xX PERIOD 
measuring time 


Resolution: 1 or 2 LSD units, LSD and resolu- 
tion is 100 ns when SINGLE PERIOD is se- 
lected. 


Accuracy: 
= resolution ‘ trigger error 
' FREQ. -——_—”_ measuring time 


+ time base error 
Number of Cycles Averaged: 
measuring time 
PERIOD 
Ext. Controls:EXT GATE, AVERAGE, ARMING 


Time Interval A-B, Pulse Width A, 
Rise/Fall A; Single 


Range: 100 ns...10°°s 
LSD Displayed: 100 ns (TIME <10%s) 


or a single period 


5 x TIME 
ee TIME = 10's) 
10° 
Resolution: 1 LSD unit 
Accuracy: 
% resolution f trigger error 
- TIME TIME 


+ time base error 

Min. Amplitude for 
Measurements: 500 mV, 
Ext. Controls: ARMING 


Time Interval A-B, Pulse Width A, 
Rise/Fall A; Averaged 


Range: 
Time Interval: 0 ns...100s 


RISE/FALL TIME 


‘Pulse Width: 4 ns...100s 


Rise/Fall Time: 8 ns...100s 
LSD Displayed: 


PSS MOS 
VN 
Resolution: 
100 ns 
VN 
or 1 LSD unit, whichever is greatest. 
Accuracy: 


i resolution u trigger error 


TIME VN x TIME 
+time base error + MeeyStRUOL 
TIME 


Min. Dead Time Stop to Start: 250 ns 
Number of Samples Averaged (N): 


measuring time 


pulse repetition time 


Min. Amplitude for RISE/FALL Measurements: 
500 mV, 
Ext. Controls: AVERAGE, ARMING. 


Measuring Modes for PM 6654C 


Frequency A 


Range: 0.01 Hz...120 MHz (0.01 Hz...200 kHz 
when HOLD-OFF is selected). 
Typically 120...160 MHz at 50 mV sensitivity 
Mode: Reciprocal 
LSD Displayed: 

5 x 10°s x FREQ 


measuring time 


When HOLD-OFF or EXT GATE is selected, see 
specification for PM 6652C. 


Resolution: 1 or 2 LSD units 


Accuracy: 
. resolution és trigger error 
FREQ ~~——__s measuring time 


+ time base error 


Signal Mode: CW, SINGLE BURST, MULTIPLE 
BURST AVG. 
Ext.Controls:EXT GATE, AVERAGE, ARMING 


Frequency C optional 


Range: 100 MHz...1.5 GHz 
Mode: Reciprocal 
LSD Displayed: 


5 x 10°s x FREQ 


measuring time 


When EXT GATE is selected, see specification 
for PM 6652C. 


Resolution: 1 or 2 LSD units 
Accuracy: 


¥ resolution 
~ FREQ 


Signal Mode: CW, SINGLE BURST, MULTIPLE 
BURST AVG. 
Ext.Controls:EXT GATE, AVERAGE, ARMING 


Period A 
Range: 8 ns...100s 
LSD Displayed: 

5 x 10°s x PERIOD 


measuring time 


When HOLD-OFF or EXT GATE is selected, see 
specification for PM 6652C. 


Resolution: 1 or 2 LSD units, LSD is 1 ns and 
resolution 2 ns, when SINGLE PERIOD is se- 
lected. 


+ time base error 


—_—-ea ee 8 EE EEE 


326 


1989 Fluke and Philips Catalog 


Systems Timer/Counters 


PM 6654C & PM 6652C 


Inaccuracy: 
4 resolution “4 trigger error 
~ PERIOD measuring time 


+ time base error 
Number of Cycles Averaged: 
measuring time 
PERIOD 
Ext.Controls: EXT GATE, AVERAGE, ARMING 


Time Interval A-B, Pulse Width A, 


or a single period 


Rise/Fall A; Single 


Range: 8 ns...10'°s 
LSD Displayed: 1 ns (TIME <10s) 


5 x TIME 
TIME 210s) 
10%° 
Resolution: 2 ns (TIME <10s); 1 LSD unit 
(TIME >10s) 
Inaccuracy: 
+ resolution : trigger error 
TIME TIME 
syst. error 
+ time base error + ———_—_—_—_ 
TIME 


Min. Amplitude for RISE/FALL TIME Measure- 
ments: 500 mV, 

Ext. Controls: ARMING 

Note: When HOLD-OFF is selected, see specifications 
for PM 6652C. 


Time Interval A-B, Pulse Width A, 
Rise/Fall A; Averaged 

Range: 

Time Interval: 0 ns...100s 

Pulse Width: 4 ns...100s 

Rise/Fall Time: 8 ns...100s 
-LSD Displayed: 

2.5x 10s 


VN 

Resolution: 
10 ns 

VN 
or 1 LSD unit, whichever is greatest. 
Inaccuracy: 
4 resolution ‘k trigger error 
TIME = IN x TIME 

: syst. error 
+ time base error + ————___—_ 
TIME 


_ Min. Dead Time Stop to Start: 50 ns 
_ Number of Samples Averaged (N): 


measuring time 
pulse repetition time 


Min. Amplitude for RISE/FALL Measurements: 
500 mVpp 
Ext. Controls: AVERAGE, ARMING. 


Note: When HOLD-OFF is selected, see specification 
for PM 6652C. 


Measuring Modes Common for 
PM 6652C and PM 6654C 
Duty Factor A 


Range: 0...1 - (250 ns x Pulse rep. rate) 
Example: 0...0.9999 at 50 Hz; 0...0.9997 at 1 
kHz; 0...0.5 at 2 MHz 

Frequency Range: 0.03 Hz...2 MHz 

LSD Displayed: 


2:5)x 107s 
measuring time 


Resolution: 100 ns x pulse rep. rate/VN or 1 
LSD unit, whichever is greatest 
Accuracy: 


4 ns x FREQ 
~ DUTY FACTOR ~ 
trigger error 
~ VN x PULSEWIDTH 


Number of Cycles Averaged (N): Measuring 
time x pulse rep. rate 
Ext.Controls: None 


resolution 
DUTY FACTOR 


Totalize A 


Range: 1...10 

Frequency Range: 0...120 MHz and 0.01 
Hz...200 kHz when HOLD-OFF is selected 
Pulse Pair Resolution: 8 ns 

Manual Mode: Controlled by pushbutton START/ 
STOP 

External Mode: Totalizing on A during pulse 
duration on B or between start/stop pulses on B. 
Accuracy: 


Pulse rate A x trigger error B 


total counts 


Ext. Controls: ARMING (not valid in manual 
mode). 


Ratio A/B 


Range: 10°...10% 
Frequency Range: 
0.1 Hz...120 MHz/0.01 Hz...10 MHz 
(0.01 Hz...200 kHz/0.01 Hz...10 MHz when 
HOLD-OFF is selected). 
LSD Displayed: 
2.5 x RATIO 
measuring time x FREQ A 


Resolution: 1 or 2 LSD units 


Inaccuracy: 
r resolution ¢ trigger error B 
Ss mRATION. a measuring time 


Ext. Controls: ARMING 


resolution 
+——_______ + 


4 ns x 360° x FREQ 
+—_________—_+ 


Ratio C/B 


Range: 10'...10" 

Frequency Range: 

100 MHz...1.5 GHz/0.01 Hz...10 MHz. 
LSD Displayed: 


40 x RATIO 
measuring time x FREQ C 


Resolution: 1 or 2 LSD units 
Inaccuracy: 


trigger error B 


RATIO measuring time 
Ext. Controls: ARMING 
Phase A-B 


Range: 0...360° x (1 - 250 ns x FREQ) 
Example: 0...360° at 50 Hz; 0...359.9° at 1 kHz; 
0...180° at 2 MHz 

Frequency Range: 0.03 Hz...2 MHz 

LSD Displayed: 

1° Measuring time <180us; 

0.1° Measuring time 180 us...1.8 ms; 


0.01° Measuring time =1.8 ms 


Resolution: 1 LSD unit 
Inaccuracy: 
resolution 


PHASE PHASE 


FREQ x 360° x trigger error 
VN x PHASE 
systematic error 
PHASE 


Input Voltage: 100 mV...3.5V or 1V...35V (RMS 
sine). 
Number of Cycles Averaged (N): Measuring 


time x FREQ A 


Ext. Controls: None 


Vig Var’ Mop A 


Range: -50V...+50V; DC and 100 Hz...120 MHz 
LSD Displayed: 

10 mV for signals within +5V 

100 mV for signals outside +5V 

Resolution: 1 LSD-unit 


min? 


Typical Inaccuracy (mV): 


DC and 100 Hz...20 MHz 
Input Signals Within +5V: 


+(20 mV + 2% of reading) 


Input Signals Outside +5V: 


+(200 mV + 3% of reading) 


Typical Inaccuracy (mV): 
20 MHz...80 MHz (50 Ohm): 


Input Signals Within +5V: 


+(20 mV + 6% of reading) 


Input Signals Outside +5V: 


+(200 mV + 7% of reading) 


High-Freq. Error: >80 MHz (50Q) or 


>20 MHz (1 MQ) deviation is typically +3 dB 
Ext. Controls: None 


ee 
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Definitions 
Synchronization Modes: 


Conventional Mode means that the gate time is 
synchronized with an integer number of clock 
pulses. The error is +1 input cycle. (Only used in 
the PM 6652C above 10 MHz). 

Reciprocal Mode means that the gate time is 
synchronized with an integer number of input 
cycles. The error is +1 clock pulse, I|.e. +100 ns 
(PM 6652C) or +2 ns (PM 6654C). The use of this 
mode gives 7 digits (PM 6652C) or 9 digits (PM 
6654C) resolution for a one second measuring 
time. 


LSD Displayed: 

Unit value of the Least Significant Digit dis- 
played. All calculated LSDs (see section Meas- 
uring modes) should be rounded to the nearest 
decade before display (e.g. 5ns wilibe 10 ns and 
0.4 Hz willbe 0.1 Hz) and cannot exceed the 10th 
digit. 


Accuracy: 


The accuracy (relative error) of a measurement 
is dependent on 4 factors: 

* rel. resolution 

°* rel. time base error (if any) 

° rel. trigger error (if any) 

* rel. systematic error (if any) 

Accuracy + + rel. resolution + rel. time base error 
+ rel. trigger error + rel. systematic error 


Resolution 


For Multiple Event Measurements: 
FREQUENCY, PERIOD and RATIO,the resolu- 
tion is the smallest increment between two 
measuring results. The measuring resolution is 
due to the +1 count error. After calculation, the 
result to be displayed is truncated to include only 
significant digits, giving a measuring resolution 
of 0.2...2 LSD units. Total resolution, including 
LSD resolution is therefore 1 LSD unit (70% 
probability) or 2 LSD units (30% probability) but 
can always be reduced to 1 LSD unit by increas- 
ing the measuring time somewhat. 

For Single Event Measurements: PERIOD 
SINGLE and TIME INTERVAL SINGLE, resolu- 
tion is one clock pulse period, regardless of the 
measuring time: 

For Statistical Measurements: TIME INTER- 
VAL AVERAGE, RISE/FALL TIME, PULSE 
WIDTH, PHASE and DUTY FACTOR,the reso- 
lution is the smallest increment between two 
measuring results with a confidence level of 
95%. 


Time Base Error: 


The relative time base error is the relative devia- 
tion of the clock pulse frequency from 10 MHz. 
Rel. time base error = Af/10 MHz. See spec. for 
oscillators. 


Trigger Error: 


Trigger error (T.E.) is the absolute measurement 
error due to input noise causing triggering which 
is too early or too late. 

Frequency, Period, Ratio: T.E. = + Noise Volt- 
age (V_,)/Signal slew rate (V/s); 

T.E. = + 1/FREQ x z x S/N-ratio (Sinewave) 
Time Interval, Rise/Fall Time, Pulse Width, 
Duty Factor: T.E. = + Noise Voltage (V_)/slew 
rate at START point + Noise Voltage (V_)/slew 
rate at STOP point 

Phase: T.E. = + 1/(FREQ x 2 x S/N-ratio) (sine- 
wave, same S/N-ratio for both channels). 


Systematic Errors: 


When a systematic error is known, the meas- 
ured value can be compensated by using the 
MATH function. 

Time Interval, Pulse Width: Syst. error < +2 ns 
(PM 6654C) or < +4 ns (PM 6652C) 

Rise/Fall Time: Syst. error = TIME INTERVAL 
Syst. error + 


2% of V,, (A) + 5 mV 


slew rate (A) at 10% (V/s) 
2% of V., (A) +5 mV 


slew rate (A) at 90% (V/s) 


Phase (AC-Coupling, Trigger Level = OV) 
Sinewave: 
Syst. error 
<arcsin (5 mV/U__A) - arcsin (5 mV/U_,B) 
Triangular wave: 

5 mV x 90° 
Syst.error < ————_—_—_—_ - 

UA 


5 mV x 90° 
UB 


Input Specification 
Inputs A and B 


Frequency Range: DC-coupled: 0...120 MHz; 
AC-coupled: 20 Hz...120 MHz 

Rise Time:Approx 1 ns 
Sensitivity: 20 mV,,,, 
(0...60 MHz); 30 mV 
(60...120 MHz) 

Min. Pulse Duration: 4 ns 

Attenuation: x 1, x 10 (fixed) 

Hysteresis Band: Approx. 40 mV, 

Hysteresis compensation is automatically per- 
formed in TIME A-B, P Width A, RISE/FALL A, 
PHASE A-B and DUTY FACTOR measuring 
modes; resulting in a residual hysteresis band 
which is virtually 10 mV... 

Dynamic Input Voltage Range: 

60 mV. within +5V., +5V,, (x 1); 

600 mV, within +50V, +50V,,, (x 10) 

Trigger Level Selection: Manually via key- 
board (10 mV steps); Manually via potentiome- 
ters; Auto trigger 

Trigger Level Range: -5V...+5v (x 1); 
-50V...+50V (x 10) 

Trigger Slopes: Positive or negative 

Trigger Level Output: Set trigger levels for 
channel A and B, -5V...+5V, available at rear 
panel (BNC-connectors). 


sinewave or 60 mV, 
sinewave or 90 mV, 


RMS 


Trigger Level Readout: Set trigger levels for 
channel A and B are displayed with a resolution 
of 10 mV (x 1) or 100 mV (x 10) 

Trigger Indicators: Tri-state LED indication 
On: Signal is above the set trigger level 
Blinking: Triggering occurs 

Off: Signal is below the set trigger level 

AUTO Trigger: The AUTO trigger will automati- 
cally set A and B trigger levels to 50% of input 
signal amplitude (10% and 90% for rise/fall time 
measurements). 

Frequency range: 100 Hz...120 MHz 
Measuring cycle time: Approx. 300 ms + mea- 
suring time. 

Note: Auto trigger requires a repetitive signal. Input 
signal may have any duty factor. 

Coupling: DC/AC 

Channel Input: Separate A and B or common 
via A 

Impedance:Separate A and B: 1 MQ//35 pF or 
50Q nominal (A and B); 

Common A: 0.5 MQ//70 pF nominal or 50Q 
nominal (A). Open input (B). 

Max. Voltage Without Damage: 

1 MQ (x 1): 260V,,,, $20 KHz, declining to 12 V,.,,. 
at >1 MHz 

1 MQ (x 10): 260V,,,, <20 kHz, declining to 
100V,,,, at 1 MHz and to 25V,,,, at 120 MHz 
50Q: 12V,,,, DC...120 MHz 


Input C (Option/PM 9610) 


Frequency: 100 MHz...1.5 GHz 

Operating Input Voltage Range: 

10 MV ajge-12 MV ys (100 MHz...1 GHz) 

30 MVpys:--12 MV, (1...1.5 GHz) 

Coupling: AC 

Impedance: 50Q nominal; VSWR <2 

AM Tolerance: 98%; minimum signal must 
exceed minimum operating input voltage 

Max. Voltage Without Damage: 12V 
load protection with PIN diodes 


RMS 


aus OVEF- 


Input D (Ext. standard in) 


Range: 100 kHz...10 MHz 

Coupling: AC 

Impedance: 1.5 kKQ nominal 

Sensitivity: 400 mVRMS 

Max. Voltage Without Damage: 25V.,,,, 

Note: As external reference frequency, only 10 MHz will 
give correct decimal point and unit indication. With the 
optional frequency multiplier PM 9697 references of 1 
and 5 MHz can also be accepted. 


Input E (Ext. reset) 


Electrical reset, equivalent to front panel RESET 
pushbutton. Counter is reset when input E is 
high. A new measurement can be made after 
input E has returned low. The measurement will 
start after a delay of approx. 50 ms to 100 ms 
(depending on selected function) plus time 
needed for synchronization with the input signal. 
Active High Level: >2V 

Passive Low Level: <0.5V 

Impedance: 2 kQnominal 

Max. Voltage Without Damage: +25V 

Min. Pulse Duration: 50 ns 
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Input F (Arming, Ext. gate, Average) 


A 4-position rear panel switch gives choice of 
external control of the counter 

OFF: No function selected 

ARMING: The counter is prevented from start- 
ing a new measurement when input F is high. A 
high-to-low transition arms the counter to start a 
new measurement. Arming is not applicable in 
TOT A (manual), PHASE and DUTY FACTOR 
measurements. 

AVERAGE: Frequency (channel A or C), period 
A and time interval A-B measurements are inter- 
rupted when input F is high. The measurement 
is continued again when input F is low. 

EXT. GATE: The signal on input F defines start 
and stop of the measuring time and overrides the 
set MEASURING TIME. The measurement will 
start when input F goes high, after a synchroni- 
zation delay. The measurement will stop when 
input F returns low, after a synchronization de- 
lay. 

High Level: >2V 

Low Level: <0.5V 

Impedance: 2 kQ nominal 

Max. Voltage Without Damage: +25V 

Min. Pulse Duration (Arming): 200 ns 

Min. Pulse Duration(Ext. gate): 500 ns 

Min. Pulse Duration (Average): 

PM 6652C: 500 ns; PM 6654C: 200 ns 
Internal Delay: Approx. 50 ns 


Output Specifications 


Output G (10 MHz out) 


Output Frequency: 10 MHz 
Output Level: 1.3V. | in 50Q load 
Output Protection: Short-circuit proof 


Output H (Gate Open) 


The gate status output allows monitoring on an 
oscilloscope of the actual measuring time and 


the trigger hold-off time. 


Output Levels: 

Main gate closed: Approx.4.5V; 

Main gate open: Approx. OV; 

Hold-off time: Approx. 1.2V 

Output Impedance: Approx. 1.5 kQ 
Internal Delay: Approx. 150 ns 
Output Protection: Short-circuit proof 


Outputs | and J (Trigg Level Out) 


Buffered output for set trigger levels on chan- 
nels A and B. The range is -5V...+5V unaffected 
by the input attenuator setting ( x 1 or x 10). The 
outputs can be used as two independent bus 
programmable DACs. 

Output Levels: -5V...45V 

Output Impedance: Approx. 2 kQ 

Output Protection: Short-circuit proof 
Non-Linearity Error: Less than +5 mV 
DC-Offset: Less than +7 mV 

Setting Time: Less than 1 ms 


Auxiliary Functions 


Measuring Time/Display Time 

The measuring time can be selected in three 
different ways: 

Variable: The measuring time is continuously 
variable 0.1 ms...96s, with clear setpoints at 0.1 
ms, 1 ms, 10 ms, 0.1s, 1s, 10s and 96s. Selected 
variable measuring time is displayed, without 
any delay, when depressing the measuring time 
“READ” push-button. 

Minimum/Single: With minimum/single activated 
the counter will perform single event measure- 
ments for: PERIOD A, RATIO A/B, RATIO C/B, 
TIME A-B, P WIDTH A, and RISE/ FALL A. 

A minimum measuring time of approx. 2us is 
performed for FREQ A, FREQ C in PM 6654C. 
A minimum measuring time of approx. 1s is 
performed for FREQ A, FREQ C in PM 6652C 
and for PHASE A-B and DUTY FACTOR A in 
both PM 6652C and PM 6654C. 

The variable MEASURING TIME/DISPLAY TIME 
control will now act only as display time control. 
The measured result is displayed during the set 
display time and a new measurement will start at 
the next input signal. 

Ext. Gate: The use of EXT GATE (see INPUT 
specifications) will override the set measuring 
time. The external gate duration must be in the 
range 500us...96s. 


Display Hold: 

Depressing the DISP HOLD push-button sets 
display time to infinity and freezes the last meas- 
urement result. A new measurement can be 
initiated using RESET. 


Hold-Off: 


With trigger HOLD-OFF activated the counter 
ignores re-triggering (channel A) or stop-trigger- 
ing (channel B) during the set hold-off time. The 
hold-off function is applicable in all channel A 
measuring modes and also on channel B in the 
TIME A-B mode. The hold-off function can be 
used as low-pass filter with variable cut-off fre- 
quency between 5 Hz...150 kHz for FREQUENCY 
and PERIOD measurements. 

Range: 5us...200 ms or 0 (OFF) 

Read-Out: The hold-off time is measured and 
displayed by pressing the READ push-button. 
Monitor: The set hold-off duration is visible via 
the GATE OPEN output. 

Note: When hold-off is active, the frequency 
measurements are limited to 0.01 Hz...200 kHz (PM 
6652C and PM 6654C) and clock resolution in all 
measuring modes will always be 100 ns (PM 6654C). 


Time Interval Delay (T.I. delay): 


The T.I. delay is a bus-programmable Hold-off, 
active in PM 6654C in the modes: 

* Time Interval A-B, single 

° Pulse width A, single 

° Rise/Fall Time A, single 

Range: 100 us...99s 

Accuracy: 25 us +1% of set value 


PM 6654C & PM 6652C 


Mathematics: 


The mathematical functions of PM 6652C and 
PM 6654C make it possible to offset a measur- 
ing value or to change scale factor (normalizing). 
The offset facility allows adding or subtracting a 
reference value to the measured value before 
display, e.g. measurement of tuned receiver 
frequency, by measuring the local oscillator fre- 
quency (IF-offset). 

The scaling facility allows multiplying of the 
measured value by a constant before display, 
e.g. conversation of frequency to RPM. 

The scaling and offset features may be com- 
bined, so that the displayed value equals K*X+L. 
X is the measured value and K and L are con- 
stants. 


Check: 


10 MHz internal reference is connected to the 
counting logic of input channels A and B. Self- 
test of most measuring functions can be se- 
lected. 


Reset: 


Manual via push-button or electrical via input E. 
Reset will clear keyboard entry status, clear an 
active STORE state, and/or start a new meas- 
urement. 


Power On/Stand By: 


In “ST BY” position, power is available to main- 
tain an ovenized crystal oscillator. 


Test Function: 


The counter performs a choice of 5 self test 
routines of the logic and computing functions. 
The functions tested are: ROM (No. 1), RAM 
(No. 2), EAROM (No. 3), measuring logic (No. 4) 
and display (No. 5), Test No. 6 when selected will 
perform all tests 1...5 in a sequence. 

At power-up a limited test sequence is per- 
formed. 


Programs P1...P8: 


Eight front panel “menus” can be stored in and 
recalled from a non-volatile memory. All front 
and rear panel settings can be stored; except 
hold-off value (but status of push-button “HOLD- 
OFF on/off” is stored). Programs P7 and P8 can 
not store the mathematical functions. 


Time Base: 
For specifications see chart on following page. 


General Specifications 

Display 

Read Out: 10 digits, sign and exponent (engi- 
neering notation) 11 mm high-efficiency LED. 
Unit Indicators: 3 LEDs indicating Hz, s or V. 
Any prefix (KHz, ts) is indicated by the exponent 
on the display. 

Gate Lamp: Indicates that main-gate is opened 
and measurement takes place. 


1989 Fluke and Philips Catalog 


329 


Systems Timer/Counters 


PM 6654C & PM 6652C 


St By: Stand-by indication with LED when in- 
strument is not switched ON. 

Remote: Indicates that the counter is remotely 
controlled via the BUS interface option (IEC- 
625, IEEE-488). 

Armed/Freq Avg/Ext Gate: Indicates position 
of rear panel EXT CONTROL switch (LOCAL 
mode) or programmed setting of EXT CON- 
TROL function (REMOTE mode). 

Cursor: Indicates selected measuring function 
and/or selected front panel menu (Programs 
Piero): 


Power Requirements: 


In addition to the normal line voltage supply, the 
PM 6652C and PM 6654C can also be powered 
by an external DC voltage; 17V...29V. 

Line: 115/230V +15%; 45...440Hz 60 VA 

Line Interference: Below VDE 0871 (B) and 
MIL STD 461 

Safety: According to IEC 348 and CSA 556 B 


Dimensions and Weight: 


440 mm W x 89 mm H x 440 mm L (excl. 19" 
brackets) (17.3 in W x 3.5 in H x 17.3 in L) 
Net: Approx. 8 kg (17.5 Ib) 

Shipping: Approx. 10 kg (22 Ib) 


Environmental Conditions 


Ambient Temperature: 

Storage and transport: -40°C...+70°C; 

Rated range of use: -5°C....50°C 

To allow air convection, at least 2 cm free space 
is required above and below the counter. With- 
out any free air space around the counter (tightly 
packed 19 inch racks), the built-in fan option PM 
9612 is necessary at ambient temperatures 
above 40°C. 

Humidity: 

Operating: 10...90% RH, no condensation; 
Storage: 5...95% RH 

Altitude/Barometric Pressure: 

Operating: 5 000m (15 00 ft) -53.3 KN/m2 
Storage: 15 000m (50 000 ft) -15.2 KN/m? 


GPIB/IEEE-488 Bus Data 

(PM 9696 Installed) 

The PM 6652C and PM 6654C timer/counters 
are IEEE-488 bus programmable through the 
optional hardware interface PM 9696B. 


Programming Instructions: 


Programming modes:The counter can be pro- 
grammed in 3 different ways: 

Remote recall of P1...P8: Manually stored front 
panel menus are recalled with one single bus- 
command (LP1...LP8). 

Bus learn mode: The programming codes for all 
manually set controls are sent from the counter 
and stored in the controller's memory with one 
single bus-command. The string of codes can 
later be returned to the counter for reprogram- 
ming. 


Normal mode: Only changes in the current pro- 
gramming status need to be programmed, and 
can be sent in an arbitrary order. Any number of 
spaces can be inserted anywhere in the pro- 
gramming string. The counter complies with IEC- 
625-2 and IEEE-728 and accepts all standard- 
ized formats for numeric values; NR1, NR2 and 
NR@. 


Output Messages: 


High Speed Dump Mode: The contents of the 
counting registers are sent to the controller with- 
out being processed by the internal microcom- 
puter. The processing must be done in the con- 
troller instead. 

Limit Monitoring: The MATH constants K and L 
will specify upper and lower limits for the meas- 
urement. When the input signal exceeds either of 
the limits, an SRQ-alarm is sent to the controller. 
Limit monitoring is not applicable in the V_., V.,,, 
measuring mode. ° 


Timing Characteristics: 


Max. Data Output Rate: 

Normal mode: 30-50 readings/sec.; 

High speed dump mode: Approx. 420 readings/ 
sec. 

V. 


max? 


Vin OF V,_: 3-4 readings/sec. 


Optional Accessories 


Analog Recorder Output PM 9695 


The digital-to-analog converter PM 9695 pro- 
vides a high resolution analog output e.g. for 
recording frequency stabilities of oscillators, fil- 
ters and crystals on a strip chart recorder. In 
frequency control systems having analog feed- 
back, the DAC serves as an extremely accurate 
frequency-voltage converter. The PM 9695 per- 
mits conversion of any three consecutive digits; 
as such it functions as a magnifying glass to 
focus on the most important part of the readout. 
Decade Conversion: Any 3 consecutive digits 
can be selected. The value of the least significant 
of the 3 digits can be selected with a 12-position 
switch. 

Normal Mode: Analog output is directly propor- 
tional to digital input. 000 produces 0.000V. 999 
produces 0.999V. 

Output: 

Zero output: OV; 

Full scale deflection: 0.999V 

Connector: BNC 


Ext. Reference Frequency Multiplier 
PM 9697: 


To accept external reference frequencies other 
than 10 MHz, the frequency multiplier PM 9697 
can be ordered. 

With this option installed, the PM 6652C or PM 
6654C can accept external reference frequen- 
cies of 1 MHz, 5 MHz or 10 MHz. All other input 
specifications as for “Input D’. 

Included With Instrument: Operating manual, 
power cord, rackmounting brackets 


Ordering Information 


Models January 1989 prices 


PM 6652C 120 MHz, 100 ns 
Timer/Gounter .-2:.-.--. eee 


Optional Configurations 


When ordering, select basic “PM” Model desired 
from above, plus construct a 3-digit /suffix by 
selecting 1 digit in each suffix column to identify 
Input Frequency, Reference Oscillator, and In- 
terface. 

Input Frequency Option: 

/0-- Standard 120 MHZ .............cceeee 


Reference Oscillator Option: 

/-1- Standard Crystal ...........cccccceeees 
/-2- TCXO (PM 9678B/01).........:.0:0000 add 225 
/-3- Ovenized Crystal (PM 9679E/01) . add 450 
/-4- Very High Stability Ovenized 


Crystal (PM 9690/01) .............c0ce000 add 645 
/-5- Ultra High Stability Ovenized 
Crystal (PM 9691/01) ..............eeeee add 845 


/-8- Standard Crystal plus Externally 
Referenced Frequency Multiplier 
(PM 9697/00) 2. 20h: 25 eee add 175 


Interface Option: 


/--1 Standard Front Panel Control....... N/C 
/--2 Blind Panel Version with GPIB ..... consult 
IEEE-488 I/F (PM 9696B/00) ........... factory 


/--5 Standard Front Panel with Analog 

Recorder Output (PM 9695/00) ....... add 405 
/--6 Standard Front Panel with GPIB 

IEEE-488 I/F (PM 9696B/00) ........... add 300 
/--7 Standard Front Panel with GPIB 

IEEE-488 and MATE/CIIL 


IMNteMACES ..c....ss..ccccss sect eenee eee add C/F : 


Example, Ordering Configuration 
To order the 120 MHz, 100 ns resolution version 


with TCXO oscillator and standard front panel — 


with GPIB IEEE-488 1/F, select: 


Model 
Configuration PM 6652C $2280 
Option Suffix - Input /0-- N/C 
Oscillator /-2- 225 
Interface /--6 300 
Yields Complete 
Model Number PM 6652C/026 2805 
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Options and Accessories 


PM 9610/01 1.5 GHz Option (input C) 
PM 9611/01 Built-in Rear Panel Input 
PUAN OOTY fe eezter sit uses veiscseeztcecs 90 


$695 


BPO ULIOL FAT 6.0. cis.ssscccsccssccesessnce 229 
PM 9613/01 Rack-Mount Slide Kit ...... 7s 
PM 9678B/01 TCXO Time Base 

Oscillator (version/.2.) ........cccceceeee 225 
PM 9679E/01 Ovenized Time Base 

Oscillator (version/.3.) ......cccceceeee 450 
PM 9690/01 Ovenized Time Base 

Oscillator (version/.4.) .......ccccceeee 645 
PM 9691/01 Ovenized Time Base 

Oscillator (version/.5.) ......ccccceeeee 845 
PM 9695/00 Analog Recorder Output.. 405 
PM 9696B/00 IEEE-488 Bus 

HIGHT ACC Meret Te eet «ches covesaens 300 
PM 9697/00 External Reference 

Frequency Multiplier .........00..00.000... WS) 
PM 9585/01 502 Feed-Through 

MAUI VW coon sc csecaoeteennnsccnneacres 30 
PM 9665B/01 50 kHz Low Pass 

JEP es 5 Oe eee 35 
PM 9666/01 Trigger Level Output 

CEE? UA ae TAS) 


The time base oscillators PM 9678 to PM 9691 
can also be ordered separately for later upgrad- 
ing of the counters. 

The PM 9611 option is not customer retrofittable, 
but must be ordered factory installed. The PM 
9697 multiplier can be installed only in the /-1- 
versions. 

Older versions of bus interface, PM 9696 (with- 
out “RTL-update”), cannot be used in a PM 
6652C or PM 6654C. 


Service & Support 


Warranty 

One-year product warranty. See Page 470 for 
further information on warranty terms and condi- 
-tions. 

Note: The above configurations meet North American 
power requirements. For other power options, see page 
491. 


Crystal Oscillator Summary 


PM 66./...Version /.1. Standard /.2. Version /.3. Version /.4. Version /.5.Version 
Version PM 9678 PM 9679 PM 9690 PM 9691 


Including Time 
Stability Against TCXO 


Base Option 


Aging:/24h N/A N/A N/A <1.5 x102) OSX ao 
/Month <i xXeN OM <1 x107 <A xe Oe <3 x 10° <1 102 
/Year <0) X@lae <5 x 107 <p x il Oi <1.5.x;/ 10-7 </2O X10 


Temperature: 

0°C to 50°C 

Ref. to +23°C 
Change in supply 
Mode: line/int. battery 
/ext. DC 12V to 28V 


107 of final value 
*After 48 Hours of continuous operation. 


a a a a 
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1953A Universal Counter/Timer 


Frequency to 125 MHz (optional 520, 10 


Time interval measurements to 100 ns (sin 


_ Gated totalizing, frequency ratio and period meas 


9 digit display - 


The 1953A is a systems counter with a wide 
array of options allowing you to select just the 
Capability you need. 

The 1953A can provide a variety of measure- 
ments: frequency, frequency ratio, period, period 
averaging, time interval, and gated totalizing. 
Trigger level controls allow selection of a preset 
level (OV dc), or adjustment to suit conditions. 
DMM output jacks and LED status indicators 
help the user to set the trigger levels properly. 

Signal conditioning switches permit the opera- 
tor to select positive or negative slope trigger, ac 
or dc coupling, and X1 or X10 attenuation. A 
marker output is provided for use with an oscillo- 
scope for accurate determination of trigger points. 

The GPIB/IEEE-488* interface option allows 
full programming of function, range, and signal 
conditioning, including trigger levels. Data out- 
put includes 9 digits of display information, deci- 
mal point, and exponent. Front panel lockout is 
provided. TTL level parallel remote program- 
ming and digital output options are also avail- 
able. 


*The terms GPIB and IEEE-488 may be used inter- 
_ changeably throughout this catalog. 


Fully GPIB/IEEE-488 programmable, including trigger levels . 


Specifications 


Technical Specifications 


Frequency Measurements 


Range: 0 to. 125 MHz (dc coupled); 5 Hz to 125 
MHz (ac coupled) 

Gate Time: 0.1 ms to 10s in 6 decade steps 
Resolution: 1/gate time (in Hz) 


Period Measurements 


Range: 0 to 25 MHz (dc coupled); 5 Hz to 25 MHz 
(ac coupled) 

Periods Averaged: 1 period to 10° in decade 
steps 

Resolution: 10°’/periods 


Time Interval Measurements 


Range: 0.1 us to 10’s 
Input: Channels A and B, common or separate 
Resolution: 10 ms to 0.1 us in 6 decade steps 


Totalize Measurements 


Range: 0 to 125 MHz (dc coupled); 5 Hz to 125 
MHz (ac coupled) 


Ratio Measurements 

Display: Ch A/Ch B 

Range: 

Ch A: 0-to 125 MHz (dc coupled); 5 Hz to 125 
MHz (ac coupled) 

Ch B: 0 to 25 MHz (dc coupled); 5 Hz to 25 MHz 
(ac coupled) 


Sensitivity 

Channel A: 30 mV rms sinewave to 75 MHz, 
increasing to 50 mV at 125 MHz; 100 mV pulse 
amplitude with minimum pulse width of 10 ns 
Channel B: 30 mV rms sinewave to 25 MHz; 100 
mV with minimum pulse width of 50 ns 
Channel C: 

520 MHz Channel C Input (-07) 

Covers frequency range of 50 to 520 MHz, using 
a scaling ratio of 4. Sensitivity is 15 mV rms 
(AGC). Maximum allowable input is 5V rms (fuse 
protected). VSWR less than 2:1 into 508 for 
levels less than 1V rms 

1000 MHz Channel C Input (-13) 

Covers 50 to 1000 MHz using a scaling ratio of 8. 
Sensitivity is 15 mV rms, and maximum al low- 
able input is 5V rms (fuse protected). VSWR is 
less than 2.5:1 for levels less than 1V rms 
1250 MHz Channel C Input (-14) 

Covers 50 to 1250 MHz using a scaling ratio of 8. 
Sensitivity is 15 mV to 1000 MHz, decreasing to 
30 mV rms at 1250 MHz. Maximum input is 5V 
rms (fuse protected). VSWR is less than 2.5:1 
(508) for levels less than 1V rms 


Input Impedance 


Channel A or B: 1 MQ <30 pF 
Channel C: 502 nominal 


Rear Panel Signals 


External Timebase: 10 MHz, 250 mV to 8V 
Gate Time: High True, TTL level output 

Time Interval Marker: Low True, TTL level 
output 

Trigger Level Output: Channels A & B only 
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Timebases 


a a 


Frequency 


Line Voltage (10%) 


tPeak-to-peak variation 


General Specifications 


Temperature: 0°C to 50°C, operating; -40°C to 
+75°C, non-operating 

Power: 115 or 230V ac +10% (100V available), 
50 to 400 Hz, 30W nominal 

Size: 8.8 cm H x 36.2 W x 34.3 cm D (3.45 in H 
X 14.25 in W x 13.5 in D) 

Weight: 4.32 kg (9.5 Ib) 


Ordering Information 


Models January 1989 prices 
1953A Universal Counter/Timer............. $1995 
1953A-12 w/ Option -12 Installed............. 2555 
1953A-15* w/Option -15 Installed ............ 2550 


*Not compatible with Option -02 or -11 
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-04 Option -10 Option -20 Option 
10.00 MHz 10.00 MHz 10.00 MHz 10.00 MHz 


Aging Rate +3 x 10°’/mo +3 x 107/mo =EifiX EIEODX 
(Constant Temp) 1 ppm/yr 1 ppm/yr 10°7/mo 10°/mo 
Temp Accuracy +2 x 10° antd)),€ (0)! EEIEXaTO << XalOna 
0°C-50°C 


Options 

-02 DigitaliOuiput. Unit’ cs. .enc.ndee cae ee $300 
047 Superior TCXO 2. eiseessmeene 285 
-05 Timebase Multiplier ...........00.0.0.00 125 
“0777520, Miz ete. | othe ee eee 575 
-10** Oven-Stabilized Timebase ............ 475 
-11** Basic Remote Programming ......... 400 
SS} OOO IMM Z ieee aee tite oo tocc sete, eae eo 
S14? 1250: MHZ arene) cee ee 925 
-16** Rear Inputs (Channels A,B,C)....... 95 


-20** Superior Oven-Stabilized Timebase 950 


* Factory or Service Center installation only. Options 
-04, -10, and -20 are mutually exclusive in one main- 
frame. 

* Factory installation only 


Accessories (Also see page 485) 


AS3 Whip Antenna 22..2¢:cc5ivi...t-scanseert ae $30 
Y7201 Attenuator/Filter ....0000..cceeeeeeeee 65 
MO00-200-622 3" Rack Adapter-............... 65 
M00-200-626 3" Rack Adapter 

w/slides, for DEC cabinets ................. 135 
Y7206 3" Adapter w/slides, 

TOMmnMon-D ECGICabinetSmese eee eee 120 
Y8021 1m Cable, IEEE-488 bus ............ 130 
Y8022 2m Cable, IEEE-488 bus ............ 145 
Y8023 4m Cable, IEEE-488 bus ............ 155 


Y9103 50Q BNC Feed-thru Terminator . 35 
Y9111 3 ft (0.93m) Coaxial Cable 


50G) BNC TOIBNG stent. tae eae 20 
Y9112 6 ft (1.85m) Coaxial Cable 
SOQRBNGIOISNG wee. cee ee 20 


Service & Support 


Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 
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IEEE-488 
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Introduction 


The PM 6665 and PM 6666 are very versatile 
timer/counters with many functions included as 
standard, spanning frequencies from 0.1 Hz to 
120 MHz, and optionally up to 1.3 GHz. The 
measuring functions include FREQUENCY, 
PERIOD, FREQRATIO, TOTALIZE pulses, TIME 
INTERVAL, RPM (PM 6665) and VOLT peak 
values (PM 6666). 

The units have a built-in microprocessor that 
uses the reciprocal frequency counting tech- 
nique, which yields high resolution measuring 
results under all conditions, even on low fre- 
quency measurements. 

Measuring accuracy is increased by the high 
performance counter front-ends, providing vari- 
able sensitivity and noise immunity. Accuracy 
can be further improved with the optional high 
stability time-base. 

Both units provide unmatched value for money 
and offer a high degree of programmability 
through the GPIB/IEEE-488* interface. All major 
functions can be programmed with the PM 6665; 
and the PM 6666 offers 100% programmability 
including trigger level and sensitivity settings. 

* The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 


weneisiea timervcaounter tO Mbiz #4. WGhHsz 
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PM 6666 


PM 6665 


PM 6665 


The PM 6665 timer/counter is specifically 
designed for applications with a small budget but 
a demand for a broad range of high performance 
counting and timing. It is low cost and offers the 
same high quality as other Philips test and 
measurement instruments. For example: 

* Design is highly integrated, ensuring reliable, 
low power operation 


* Stability is exceptional with Philips’ MTCXO 
temperature compensated crystal oscillator, 
which delivers stability comparable to that of 
costly oven stabilized oscillators at the price 
level of a conventional TCXO 

* Anall-metal cabinet gives excellent RFI shield- 
ing and mechanical stability 

° PM 6665 offers the best solution for both fre- 
quency and time measurements with its high 
quality inputs. Frequency measurements have 
continuously variable sensitivity and noise 
immunity and time measurements can be trig- 
gered within a wide +5V/+50V range. A noise 
rejection filter is included as standard. 


Optimal Time Measurements 


The inputs for time measurements in the 
PM 6665 incorporate high speed synchronizers 
and equalized input channels to eliminate differ- 
ences in delay and risetime. High sensitivity 
inputs reduce the possibility of trigger errors; 
trigger levels can be selected in the range from 
-50 to +50V and trigger indicators simplify level 
setting. 


Frequency Measurements 


Frequency measurements must have a vari- 
able noise immunity — which in practice means 
variable sensitivity — for correct triggering. On 
the PM 6665 this is accomplished with the con- 
tinuously variable x1 ... x100 input signal attenu- 
ator. 


Noise Rejection Filter Standard 


The built-in noise rejection filter is useful for 
cleaning up noisy LF signals and for filtering off 
HF noise, even at levels higher than the input 
signal. 


PM 6666 


The PM 6666 is the first low cost timer/counter 
with high accuracy frequency, time and voltage 
measurements that also offers 100% program- 
mable GPIB operation. With the GPIB bus, all 
measurement functions including trigger level 
settings and sensitivity can be programmed. A 
bus learn mode is provided to speed and simplify 
programming. 

The PM 6666 is also an excellent all-purpose 
instrument for bench-top use, with 9 front panel 
selectable measuring functions including volt- 
age max./min. measurements. 

Time-out and separator settings are also pro- 
grammable on both the PM 6665 and PM 6666 
and a high speed mode delivers high-speed 
output of unformatted data at over 100 measure- 
ments/s. An optional rack mount adapter is 
available for both units for integration into meas- 
uring systems. 


Error-Free Triggering 


Triggering is error-free on the PM 6666 for all 
waveforms. Trigger-level setting can be auto- 
matic on all input signals over 100 Hz. Resolution 
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is 20/200 mV, over a very wide range (-50 ... 
+50V) that allows measurements to be accurate 
even on high voltage events. The trigger level 
can be displayed immediately with one key- 
stroke; and inputs can be instantly checked for 
triggering with the tri-state LED trigger indica- 
tors. 

To give the various noise immunity settings, 
input sensitivity has six steps, from 20 mV to 1 
Vrms . 


Peak Voltage Measurements to 
50 MHz 


The PM 6666 has a unique capability for an 
instrument in this price range, i.e. Vpeak meas- 
urements (-50...450V) at up to 12 MHz at an 
error level of no more than a few percent. Vpeak 
measurements are possible over the range 
12...50 MHz with slightly higher errors. When 
displaying Vmax./min. measurements, positive 
and negative signal peaks of the input signal are 
shown simultaneously with a resolution of 20/ 
200 mV. 


PM 6665 & PM 6666; Leading 
Technology 


The latest technology is used in these timer/ 
counters to give them their unrivalled perform- 
ance for instruments in their price class. 

Special emphasis was placed on reliability and 
integration to decrease the component count, 
which reduces heat dissipation and gives a high 
MTBF figure. For example, the entire counting 
logic circuitry consists of just two chips — the LSI 
counter-on-a-chip and a single chip control 
microcomputer. Also, a unique crystal oscillator 
is used for the timebase facilities — the MTCXO 
(see below). All this combines to give very 
powerful instruments in a small package and low 
price. 

_ The PM 6665 and PM 6666 have high input 
protection, allowing them to withstand inputs of 

12 Vrms on the optional 50 ohm RF input, and 

350V (dc + ac peak) on the 1 Mohm LF input. 


Unique MTCXO Timebase 


Until now, choice of the timebase crystal oscil- 
lator, which determines the final accuracy of the 
counter, was only between the low-cost uncom- 
pensated standard crystal oscillators, medium 
price TCXOs (temperature compensated crystal 
oscillators) and high price, high stability oven- 
controlled oscillators. 

Now, Philips has developed a mathematically 
compensated crystal oscillator which costs the 
same as anormal TCXO yet has a stability of 2 
x 107 (0...50°C), comparable with that of an oven 
stabilized oscillator. 

This new oscillator is called the MTCXO or 
Mathematically Temperature-Compensated 
Crystal Oscillator. It has an associated non- 
volatile memory in which are stored the fre- 
quency deviations from the factory measured 
temperature dependent frequency curve, ateach 
temperature. During a measurement, the tem- 
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perature of the crystal is measured, the deviation 
for that temperature is retrieved from the mem- 
ory and the result is automatically compensated 
before display. In addition, because the tem- 
perature of the crystal is always compensated for 
each measurement, no warm up time is required 
for high accuracy measurement. Calibration is 
performed with the touch of a button, without 
warm-up. 


High Resolution 


Both PM 6665 and PM 6666 can measure low 
frequency signals to high resolution with syn- 
chronized multiple period measurements and 
computing the reciprocal values. 

Resolution is at least 7-digits on a 1s measur- 
ing time, because the traditional +1 input cycle 
error is eliminated by the built-in microprocessor. 
This high resolution applies to all input frequen- 
cies, whether high or low. Thus long gate times 
are no longer needed to obtain high resolution 
when measuring low frequency input signals. 
There is also no risk of instrument rounding error, 
because of the full 9-digit display. 

Time interval measurements are high resolu- 
tion as well as high accuracy, due to the time 
interval averaging technique. The 100 ns resolu- 
tion is improved by a factor VN (N + number of 
time intervals averaged) when compared with 
single time intérval measurements. The maxi- 
mum obtainable N is 4 x 10’, resulting in a 
resolution of better than 20 ps. 


Versatility for All-Purpose Use 


Several variations and options are available so 
the user can chose exactly the configuration 
required for his application. The options are 
factory installed and tested in each user configu- 
ration. However, all options can also be field 
installed by the user allowing upgrading of the 
counter at any time. 

The full range comprises: 

* GPIB interface 

* Highly stabilized timebase (MTCXO) 
° 1.3 GHz HF input 

* Battery power pack 

® Rack mount kit 

* Carrying case 


Specifications 


Measuring Functions 


Frequency A or C 
(frequency B via GPIB only) 
Range: 
Freq A: 0.1 Hz...120 MHz: typically...160 MHz 
Freq B: 0.1 Hz...12 MHz (via GPIB only) 
Freq C: 70 Mtz...1.3 GHz (optional) 
Mode: Reciprocal frequency counting 
LSD Displayed: 
2.5 x 10 -7 x FREQ 


measuring time 


RPM A (PM 6665 only) 


A FREQUENCY A measurement is taken, multi- 
plied by 60 and shown on the display as revolu- 
tions per minute (RPM). 

Range: 6 RPM...720 x 10°RPM 


Period A 


Range: 8 ns...2 x 10°s 

Mode: Single period measurement (SINGLE) or 
average period measurement (at 0.2, 1 or 10s 
measuring times) 

LSD Displayed: 

SINGLE period measurement: 100 ns (TIME 
<100s) 

Average period measurement: 


2.5 x 10°’ x PERIOD 
measuring time 


Ratio A/B (ratio B/A, C/A or C/B via 
GPIB only) 


Range: 1 x 107...2 x 10° (A/B); 

1 x 10°...2 x 108 (B/A); 

0...1 x 10'° (A/B SINGLE and B/A SINGLE); 
8...6 x 10'° (C/A, C/B) 

Frequency Range: 

Input A: 0...120 MHz (A/B); 0...12 MHz (B/A, C/ 
A, A/B SINGLE) 

Input B: 0...12 MHz 

Input C: 70 MHz...1.3 GHz 


Time Interval A-B (time interval B-A via 
GPIB only) 


Range: 100 ns...2 x 108s (SINGLE); 

0 ns...20 s (average) 

Mode: Single time interval (SINGLE) or aver- 
age time interval measurements (at 0.2, 1 or 10s 
measuring times) 

LSD Displayed: 

SINGLE time interval measurements: 100 ns 
(TIME <100s) 

Average time interval measurements: 


2.5 x 107s 
N 
Averaged Number of Intervals N: 
measuring time 


pulse repetition time 
Note: Input signals must be repetitive and asynchronous 
with respect to the time base. 
Min Dead Time from Stop to Start: 250 ns 
Timing Difference A-B Channels: 4 ns max. 


Totalize A (totalize B via GPIB only) 


Range: 0...1 x 10% with indication of K or M 
(Kilopulses or Megapulses). The result is trun- 
cated if out of display range. 

Frequency Range: 0 Hz...12 MHz 

Pulse Pair Resolution: 80 ns 

Gated by B (A) Mode: Event counting on input 
A (B) during the duration of a pulse on input B (A). 
Start/Stop by B (A) Mode: Event counting on 
input A (B) between two consecutive pulses on 
input B (A). 
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Manual Mode: Event counting controlled by the 
START/STOP button. Sequential start-stop 
counts are accumulated. RESET closes the gate 
and resets the timer/counter to zero. 


Volt Max./Min. A, PM 6666 only (volt 
max./min. B via GPIB only) 


Range: -51V...+51V 

Frequency Range: DC and 100 Hz...50 MHz 
(input A); 

DC and 100 Hz...5 MHz (input B) 

Resolution: 

Input signals within +5V: 20 mV 

Input signals outside +5V: 200 mV 

Inaccuracy DC and 100 Hz...12 MHz (A), or...1 
MHz (B): 

Input signals within +5V: 30 mV +1% of reading 
+3% of V,, 

Input signals outside +5V: 300 mV +3% of read- 
ing +3% of V,, 

Inaccuracy 12 MHz...50 MHz (A) or 1 MHz... 5 
MHz (B): 

Input signals within £5V: 30 mV +10% of reading 
+10% of V,, 

Input signals outside +5V: 300 mV +10% of 
reading +10% of V,, 


Definitions 


LSD Displayed 

LSD = unit value of the least significant digit 
displayed. All calculated LSDs (see measuring 
functions section) should be rounded to the 
nearest decade (e.g. 0.3 Hz is rounded to 0.1 Hz 
and 5 Hz to 10 Hz) and cannot exceed the 9th 
digit. 


Resolution 


Resolution = smallest increment between two 
measuring results on the display, due to the +1 
count error. 
Freq A, Freq C, Period A: Resolution can be 1 
or 2 LSD if: 


LSD x measuring time 


FREQ or PERIOD 


the resolution is 2 LSD units (30% probability). 
Otherwise resolution is 1 LSD unit (70% proba- 


<107 


bility). 
Ratio A/B: Resolution can be 1 or 2 LSD. If: 
LSD x measuring time 10 


RATIO ~ FREQ A 
the resolution is 2 LSD units (30% probability). 
Otherwise resolution is 1 LSD unit (70% proba- 
bility). 
SINGLE Period A and SINGLE Ratio A/B: 
Resolution is 1 LSD 
Time A-B: Resolution (95% confidence) = 1 
LSD or 100 ns/VN, whichever is greater 


inaccuracy 


Inaccuracy, i.e. the relative error, depends on 
the following factors: 


Resolution 
+ ——_—_—_—_—_———_ + relative trigger error 
FREQ, PERIOD 
RATIO or TIME 
+ relative time base error 
+ relative systematic error 
Relative Trigger Error: 


Freq A, period A: 

aE noise voltage A (Vpp) 
signal slope A (V/s) x meas. time 
Ratio A/B: 

+ noise voltage B (Vpp) 
signal slope B (V/s) x meas. time 
Totalize A gated or start/stop by B: 
zt: noise voltage B (Vpp) 
signal slope B (V/s) x gate time B 
Time A-B: 

A: noise voltage A (Vpp) 


signal slope A (V/s) x TIME x VN 


+ noise voltage B (Vpp) 


signal slope B (V/s) x TIME x VN 
Relative Time Base Error: 
mi deviation from 10 MHz 


10 MHz 


Relative Time A-B Systematic Error: 
Inaccuracy caused by timing difference between 
A and B channels <+4 ns/TIME 


Input Specifications 


Input-A and Input-B; PM 6665 only 


Frequency Range: 

DC-coupled: DC...120 MHz 

AC-coupled: 20 Hz...120 MHz 

Minimum Pulse Duration: 4 ns 

Coupling: AC or DC 

Impedance: 1 MQ//35 pF 

Channel Input: Separate A and B, or common 
via A 

Maximum Voltage Without Damage: 350V 
(DC + ACpk) between 0 and 440 Hz, falling to 8 
Vrms at 1 MHz. 

Sensitivity; DC Coupled: 

Sine: 20 mVrms, 0 Hz...100 MHz; 

30 mVrms, 100 MHz...120 MHz 

Pulse: 60 mVpp, 0 Hz...100 MHz; 

90 mVpp, 100 MHz...120 MHz 

Sensitivity decreases to 60 mVrms at 160 MHz 
typically 

Sensitivity; AC Coupled: 

Sine: 20 mVrms...200 mVrms at 20 Hz...100 
MHz; 30 mVrms...300 mVrms at 100 MHz...120 
MHz, continuously variable 

Sensitivity decreases to 60 mVrms at 160 MHz 
typically 

Filter: Switchable 50 kHz low pass noise filter 
with approx. 40 dB suppression at 1 MHz 
Attenuation: x1 or x10 

Trigger Slopes: Positive or negative 


Trigger Level Range: 

DC-coupled: +5V...-5V (x1); -50V...450V (x10) 
AC-coupled: OV fixed 

Trigger Indicators: Indication on LCD display 
when triggering on inputs A or B occurs. 


Input-A and Input-B; PM 6666 only 


Frequency Range: 

DC-coupled: DC...120 MHz 

AC-coupled: 20 Hz...120 MHz 

Minimum Pulse Duration: 4 ns 

Coupling: AC or DC 

Impedance: 1 MQ//35 pF 

Channel Input: Separate A and B, or common 
via A 

Maximum Voltage Without Damage: 350V 
(DC + ACpk) between 0 and 440 Hz, falling to 8 
Vrms at 1 MHz 

Sensitivity; DC Coupled: 

Sine: 20 mVrms, 0 Hz...30 MHz; 

40 mVrms, 30 MHz...120 MHz 

Pulse: 60 mVpp, 0 Hz...30 MHz; 

110 mVpp, 30 Hz...120 MHz 

Sensitivity decreases to 60 mVrms at 160 MHz 
typically 

Sensitivity; AC Coupled: Sensitivity is se- 
lectable in 6 steps; 20 mV, 50 mV, 100 mV, 200 
mV, 500 mV and 1 Vrms (sine); nominal 
Maximum sensitivity: 20 mVrms at 20 Hz...30 
MHz; 40 mVrms at 30 MHz...120 MHz 
Sensitivity decreases to 60 mVrms at 160 MHz 
typically 

Attenuation: x1 or x10, switch selectable or 
AUTO 

Trigger Slopes: Positive or negative 

Trigger Level Range: 

DC-coupled: -51V...451V, adjustable via up/ 
down control or AUTO 

AC-coupled: OV fixed or AUTO level 

Trigger Level Resolution: 20 mV; signals within 
+5V 

200 mV; signals above +5V 

Trigger Level Setting Accuracy: +10 mV +1% 
of setting 

AUTO Trigger Level: Trigger Level on input A 
(and B when required) is automatically set to 
50% of input signal amplitude. 

Frequency range: 100 Hz...120 MHz 

Trigger Indicators: Tri-state LED indicators 


Input C (Option PM 9608B) 


Frequency Range: 70 MHz...1.3 GHz 
Coupling: AC 

Operating Input Voltage Range: 

10 mVrms...12 Vrms, 70...900 MHz; 

15 mVrms...12 Vrms, 900 ...1100 MHz; 

40 mVrms...12Vrms, 1100...1300 MHz 

AM Tolerance: 94% at max. 100 kHz modula- 
tion frequency; minimum signal must exceed 
minimum operating input voltage requirement 
Input Impedance: 50Q nominal, VSWR <2:1 
Max. Voltage Without Damage: 12 Vrms, 
overload protection with pin diodes. 
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External Reference Input 


Input Frequency: 10 MHz +0.1 MHz 
Coupling: AC 

Sensitivity: 500 mVrms 

Input Impedance: Approx. 300 at 10 MHz 
Maximum Input Voltage: 15 Vrms 


General Specifications 


Power Requirements 


Line Voltage: 115 or 230 Vrms +15%; 46...440 
Hz, <22 VA (PM 6665) resp. <24 VA (PM 6666) 
incl. all options 

Safety: In accordance with IEC Shas Class | and 
CSA 556B 

Line Interference: Below VDE 0871 B and MIL 
STD 461 

Battery Unit: See PM 9605 option 


Timebase 


Standard MTCXO 


<5x107 <UOl 
<5x10° <5x107 


[Oscillator version: | [Oscillator version: | 
Stability against: 
Aging 

per month 

per year 


Temperature 
changes 0...50°C <1x10° <2x107 
Line Voltage 
changes 10% <1x10® aXe 


Display 

Read Out: 9 digit LCD with unit and cursor 
indication 

GATE Indicator: Indicates that the counter is 
measuring 

REMOTE Indicator: Indicates when the counter 
is remotely controlled via an installed GPIB inter- 
face (PM 9604) 


_ Environmental Conditions 


Temperature: 

Operating: 0°C...+50° 

Storage: -40°C...+70° 

Altitude: 

Operating: 5000m (53.3 kN/m?) 

Storage: 15000m (15.2 kN/m?) 

Humidity: 

Operating: 10%...90% RH, no condensation 
Storage: 5%...95% RH 


Dimensions and Weight 


Dimensions: 186 mm W x 88 mm H x 270 mm 
L (7.3 in W x 3.5 in H x 10.6 in L) 
Weight: 2.1 kg (4.6 Ib) 


Auxiliary Functions 


RESET 


The RESET button has three functions: 
RESET: starts a new measurement. The set- 
tings are not changed. 


LOCAL: makes the counter go to LOCAL opera- 
tion, when in remote operation (unless Local 
Lock-Out is programmed). 
START/STOP: opens/closes the gate in TO- 
TALIZE A, manual mode. 


Measuring Time 


A measuring time of 0.2s, 1s, 10s or SINGLE can 
be selected 


Display Hold 
The current measuring result is frozen on the 


display. A new measurement starts when the 
RESET button is pressed. 


Optional Accessories 


GPIB Interface, PM 9604 


Mounting: Inside counter cabinet 

Interface Functions: SH1, AH1, T5, L4, SR1, 
RE DC Dili ee 

Programmable Device Functions: 
Measuring functions 

Measuring time 

Trigger slope 

Trigger levels (PM 6666) 

Sensitivity (PM 6666) 

Input coupling (PM 6666) 

Input attenuator (PM 6666) 

Manual totalize gate control 

Output separator selection 

Device clear 

Device trigger 

High speed dump 

Short output format 

Set time-out 

Free run/triggered measurements 

Set SRQ-mask 

Program data out 

Device identity 

Max. Data Output Rate: 

Normal Mode: Approx. 5 readings/s 

High Speed Dump: Approx. 100 readings/s 
The highest output rate is obtained at SINGLE 
measuring time. 

High Speed Dump: The contents of the count- 
ing registers are transferred to the controller, 
without being processed by the counter. The 
processing must be done in the controller in- 
stead. 


Output Time for Measuring Data: 
Normal Mode: Approx. 9 ms (20 bytes) 
High Speed Mode: Approx. 4 ms (15 bytes) 


Response Time for Addressing: Approx. 1 ts 
Response Time for Trigger Command (GET): 
Approx. 10 ms 

Typical Read Time for Programming Data: 
Approx. 1 ms/byte 


Battery Unit PM 9605 

The PM 9605 is a rechargeable battery unit for 
mounting inside the counter. The unit contains a 
standard 6V sealed lead-acid battery and an 
automatic battery charger. 


Battery Capacity (20°C): Approx. 15 Wh 
Operating Time when Battery Powered: 
Approx. 2 hours of continuous operation 
Recharging Time: 5 hours to approx. 75% of full 
capacity 

Battery Protection: Overcharge protection and 
deep discharge (auto shut off) protection 


Temperature: 
Operating: 0...+40°C 
Storage: -40...+50°C 
Weight: 0.8 kg (1.7 Ib) . 


Rack-Mount Kit HM 9606 

The HM 9606 rack kit is designed for use with 
the PM 6665/6/9 family of counters. The 
HM 9606/01 allows mounting of one counter on 
the left of the rack and a blank panel on the right. 
The HM 9606/00 allows mounting of one counter 
plus one Fluke model 8840/2 or Philips PM 2534 
or PM 2535 DMMs. The HM 9606 requires 5-1/4 
inches of rack space. (See photo page 358.) 


Carrying Case PM 9609 


Included with the Instrument: 
Manual, line cord 


Ordering Information 


Models January 1989 prices 


PM 6665 Timer/Counter .................000008 $895 
PM 6666 Timer/Counter ..................00008 


Operating 


Optional Configurations 


When ordering, select basic “PM” Model desired 
from above, plus construct a 3-digit/suffix by 
selecting 1-digit in each suffix column to identify 
Input Frequency, Reference Oscillator, and In- 
terface 

Input Frequency Option: 

/0-- Standard 120 MHZ ............ceeeee N/C 
/4-- 1.3 GHz (PM 9608B/00)................ add 310 


Reference Oscillator Option: 
[ats StanGdardim eaccste teaser rere: N/C 
/-3- MTCXO (PM 9607/00) .............265 add 240 


Interface Option: 

/--1 Standard line voltage, non 
GPIBSEEE=48 Se cece rere eee 

/--3 Battery (PM 9605/00).................... add 245 

/--6 GPIB IEEE-488 (PM 9604/00)...... add 295 

Example, Ordering Configurating 

To order the PM 6666 with standard 120 MHz 

input, MTCXO Oscillator, and standard inter- 

face, select: 


Price 
Model PM 6666 $995 
Configuration 
Option Suffix - Input /0-- N/C 
Oscillator /-3- 240 
Interface /--1 N/C 
Yields Complete 
Model Number PM 6666/031 1235 
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Options and Accessories at rae 1.3 oe HF-Input ............ oe x Service and Support 
arryin ASO % Sivessedenstesdee dees “4 

PM 9604/00* GPIB Interface ......cecseeu $205 pay oeai/01 Som Termiiwics ea 6s Warranty 
PM 9605/00* Battery Unit.......00.00.0.00.. 245 PM 9585/01 50Q Termination 1W.......... 30 One-year product warranty. See page 470 for 
HM 9606/00 Rack Kit for PM 6665/6 All options canbe fieldnetalied: byt a further information on warranty terms and condi- 

and 8840/2 or PM 2534/35 DMMs ..... 95 aoe i rag cg es ee : y - ae tions. : 
HM 9606/01 Rack Kit for PM 6665/6 ..... 90 * The GPIB interface 9604 and the battery unit 
PM 9607/00 eo Timebase ............. 240 PM 9605 cannot be installed together in a PM 6665/66 Note: The. above configurations agi am Ane 


power requirements. For other power options, see page 
counter. 491. 
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7200 Series Counters 


The 7200 Series consists of four counters, 
capable of measuring frequencies up to 1300 
MHz, packaged in the versatile Portable Test In- 
strument case. 

The 7220A Communications Counter provides 
frequency measurements to 1300 MHz. The 
7250A Universal Counter/Timer is the lowest 
priced member of the family, and offers fre- 
quency, period, time interval, and _ totalizing 
measurements up to 80 MHz. The 7260A offers 
these same features, plus trigger hold-off and an 
optional Channel C for frequency measurements 
to 1300 MHz. The top-of-the-line 7261A adds 
increased resolution through a 100 MHz time- 
base, and offers a phase modulated time base to 
ensure valid time interval averaging of clock- 
synchronous signals. 


The PTI Concept 


The Fluke-developed Portable Test Instrument 
(PTI) packaging concept allows you to easily 
configure low-cost, convenient mini-test systems 
using the Fluke 1120A IEEE-488 Translator. A 
number of compatible Fluke instruments can be 
interfaced using the 1120A, including counters 
and voltmeters. With the 1120A, any PT] instru- 
ment cluster may be operated in a GPIB/IEEE- 
488* system. The unique stack-and-latch design 
_ makes them easy to carry; requires less rack 
space, too. 


Low Susceptibility, 
Minimal rf Radiation 


A lightweight, interval stainless steel shield 
completely surrounds the instruments and mates 
with the metal front and rear panels to provide an 
rf enclosure meeting most requirements of MIL- 
STD-461. This means low susceptability in high 
rf environments, as well as minimal radiated 
energy to interfere with nearby rf-sensitive equip- 
ment. 


Portable Counters With Ovenized 
Accuracy 

For applications demanding the best possible 
accuracy, ovenized timebase oscillators are 


available. These oscillators consume such low 
power they can be used when the counters are 


‘The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 


operating from batteries. When you go out ona 
field assignment you can switch to battery power 
and keep the oscillator warm and standing by for 
instantaneous use with laboratory stability and 
accuracy. There are two oven options to choose 
from, one with an accuracy of +1 x 10’, and one 
with an accuracy of +3 x 10° over the 0°C to 40°C 
temperature range. 


Simple, Hands-Off Operation 


All counter/timer models (7250A, 7260A, 
7261A) feature AUTO ranging resolution. Sim- 
ply select the desired measurement function, set 
the resolution switch to AUTO range, and the in- 
strument will automatically choose the correct 
range for best resolution, position the decimal 
point properly, and light an annunciator LED 
indicating the units of measurement. 


7220 Communications Counter 


The 7220A gives you 10 Hz to 1300 MHz 
coverage via two separate channels. Channel A 
is for low-frequency applications (10 Hz to 125 
MHz), where the loading of the signal source and 
the effects of high frequency noise must be 
minimized. Channel B has a 50 ohm input and is 
for signals from 100 MHz to 1300 MHz. 

An ac-coupled, 1 megohm input and versatile 
front-end controls for Channel A let you measure 
signals having extremely high noise levels and 
still produce stable, accurate readings. A con- 
tinuously variable X1 to X10 wideband at tenu- 
ator plus switchable 1X or 10X attenuation lets 
you minimize noise without losing the signal. 
And a switchable 100 kHz low-pass filter solves 
the problem of high frequency contamination of 
audio frequencies. Used together, the attenu- 
ator and filter can solve most noise problems. 

The resolution multiplier (Option -351) in 
creases measurement resolution by a factor of 
1000 for frequencies from 10 Hz to 10 kHz with 
out requiring any more measurement time. 
Resolution goes from 0.001 Hz for 10 Hz signals 
to 0.1 Hz for 10 kHz signals. 


7250A Universal Counter/Timer 


The 7250A measures frequencies to 80 MHz, 
time intervals down to 100 ns, and periods down 


to 100 ns with 1 ps resolution (in the average 
mode). In addition it will measure the ratio of two 
signal frequencies, counts per minute, or totalize 
events to 9,999,999 counts. 

A broadband, continuously variable, x100, 
analog attenuator lets you add just enough at 
tenuation to minimize the input signal noise level 
and optimize the signal amplitude for count- ing. 
A switchable 100 kHz, lowpass filter solves the 
problem of high frequency contamination of audio 
signals. You can use the filter and attenuator 
separately or in combination to solve tough noise 
problems, like calibrating audio oscillators near 
high power rf transmitters. For timing measure- 
ments, there are +slope controls, fixed-offset 
trigger level switches, and a separate/common 
switch at your fingertips. 


7260A & 7261A Universal 
Counter/Timers 


The 7260A and 7261A will measure frequen- 
cies to 125 MHz, or (optionally) to 520 MHz or 
1300 MHz, with a 50Q channel (Channel C). 

The instruments are essentially alike except 
the 7261A has a 100 MHz clock, with a corre- 
sponding basic resolution of 10 ns, and the 
7260A has a 10 MHz clock, with 100 ns resolu- 
tion. Both counters will amke time-interval or 
signal-period measurement and will average 
from 10° to 10° such measurements per reading 
when greater resolution or accuracy is desired. 
That extends the resolution of the 7261A to 31.6 
ps for time-interval measurements or to 0.1 ps 
for period measurements. In addition, the 7261A 
is available with a unique phase-modulated 
timebase option to assure averaging out small 
consistent errors. 

A broadband attenuator lets you select 1X, 
10X or 100X attenuation to minimuze interfer- 
ence from signal noise and to trigger near the 
peak of high amplitude signals. And a switchable 
100 kHz low-pass filter solves the problem of 
high frequency contamination of audio frequency 
signals. The signal may be dc coupled or ac 
coupled and weither + or - slope of the sign may 
be selected for triggering. The Channel A and 
Channel B trigger level controls have a zero-volt 
preset position for easy triggering on sinewaves 
and other signals that cross the zero-volt level. 

Trigger status lights tell when triggering is 
unstable, and the precise trigger level setting of 
both channels may be monitored at a rear panel 
connector. Also at the rear panel is a marker 
output — a gate signal that brackets each period 
or time- interval measurement. The marker is for 
use with an oscilloscope. The trigger level and 
marker outputs are for making accurate timing 
measurements such as the rise time and fall time 
of complex signals. Atime interval hold-off con- 
trol with a 1000:1 ratio (20 us to 20 ms) delays the 
end of the marker gate to measure the precise 
protion of a signal. 


1989 Fluke and Philips Catalog 


339 


Benchtop Timer/Counters 


7200 Series 


MIAN NAMN SHAM 
PE Lhe Les i 


7220A Specifications 


Frequency Measurements 


Channel A Range: 10 Hz to 125 MHz 
Channel B Range: 100 MHz to 1300 MHz 
Resolution: 0.1 Hz to 100 kHz in decade steps 
Accuracy: +1 count + timebase error* 
Display: MHz 

Burst Mode: Minimum burst equals gate time 
+40 ms 

*See Timebase Characteristics chart 


Channel A Input Characteristics 


Bandwidth: 10 Hz to 125 MHz, ac-coupled 
Sensitivity: 10 mV rms, 10 Hz to 50 MHz; 15 mV 
rms, 50 MHz to 100 MHz; 25 mV rms, 100 MHz 
to 125 MHz 

Impedance: 1 MQ, <60 pF 

Filter: 100 kHz, low pass 

Attenuator: X1 to X100; X1 or X10 fixed, plus X1 
to X10 continuously variable 

Maximum Input: 250V rms from 10 Hz to 5 kHz 
decreasing linearly from 250V rms at 5 kHz to 5V 
rms at 2 MHz; 5V rms from 2 MHz to 125 MHz 


Channel B Input Characteristics 


Bandwidth: 100 MHz to 1300 MHz 
Sensitivity: 5 mV rms, 100 MHz to 600 MHz; 
10 mV rms, 600 MHz to 1000 MHz; 40 mV rms, 
1000 MHz to 1300 MHz 

Impedance: 50 

VSWR: 2.5:1, maximum 

Maximum Input: 5V rms 


7250A Specifications 


Frequency Measurements (CH A) 


Range: 5 Hz to 80 MHz, ac coupled 
Resolution: 0.1 Hz to 10 kHz, in decade steps 
Accuracy: +1 count + timebase error* 

*See Timebase Characteristics chart 


Period Measurements (CH A) 


Range: 100 ns to 99,999.99 seconds 
Frequency Range: 5 Hz to 1 MHz 
Resolution: 10 ms to 100 ns in decade steps 
Accuracy: +1 count + timebase error + trigger 
error 

Display: ms, or sec with decimal 


Period-Average Measurements (CH A) 


Range: 1 ps to 999,999.9 us 

Frequency Range: 5 Hz to 1 MHz, sinewave 
Resolution: 100 ns to 1 ps in decade steps 
Accuracy: +100 ns + N* + timebase error + 
trigger error + N* 

Display: us or ms with decimal 

*N = 10° to 10° in decade steps set by resolution switch. 
Indicates the.number of periods averaged in period 
average mode, the number of intervals averaged in time 
interval average mode, or the number of cycles of B 
averaged in ratio mode. 


Time-Interval Measurements (CH A/B) 


Range: 100 ns to 99,999.99 sec 

Frequency Range: 5 Hz to 1 MHz 
Resolution: 100 ns to 10 ms in decade steps 
Accuracy: +1 count + timebase error + trigger 
error 

Display: ms or sec with decimal 


Totalize 

Range: 5 Hz to 80 MHz for channel A 

Count Capacity: 9,999,999 

Display: Digits only , no decimal or annunciator 


Ratio Measurements 

Range: 5 Hz to 80 MHz for channel A, 5 Hz to 1 
MHz for Channel B 

Resolution: + frequency of B + (N* x frequency 
of A) 


Accuracy: +Resolution +(frequency of B x trig- 
ger error of B + N*) 
Display: Digits with decimal, no annunciator 


Counts Per Minute (cpm x 200,* CH A) 


Range: 5 Hz to 80 MHz 

Count Time: 600 ms (1/100 minute) 
Resolution: 100 cpm, fixed 

Accuracy: + 1 count + timebase error 
Display: Digits only, no decimal or annunciator 
“Reads RPM direct of 100-tooth wheel/sensor 


Channel A & B Input Characteristics 


Selection: Separate or A connected to B (Sep/ 
Com) 

Sensitivity: 10 mV rms 5 Hz to 50 MHz, 15 mV 
rms, 50 MHz to 80 MHz 

Impedance: 1 MQ, 50 pF, nominal 

Coupling: ac only 

Attenuator: X 1 X 100, continuously variable 
Filter: Low pass, 100 kHz 3 db point, nominal 
Trigger Level: +150 mV, OV, or -150 mV, OV or 
-150 mV, switch-selectable 

Maximum Input: 100V rms 5 Hz to 45 Hz, 250V 
rms 45 Hz to 50 kHz decreasing to 5V rms at 1 
MHz to 80 MHz 


7260A & 7261A Specifications 


Technical Specifications 


Frequency Measurements (Channel A) 


Range: 0 Hz to 125 MHz 

Resolution: 0.1 Hz to 10 kHz, in decade steps 
Accuracy: +1 count + timebase error* 
Display: kHz or MHz with decimal 

*See Timebase Characteristics chart 
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Frequency Measurements, Channel C 
Option (-310 or -331) 

Range: 50 MHz to 520 MHz (Option -310); 100 
MHz to 1300 MHz (Option -331) 

Resolution: 0.1 Hz to 10 kHz, in decade steps 
Accuracy: +1 count + timebase error* 


Display: kHz or MHz with decimal 
*See Timebase Characteristics chart 


Ratio Measurements (A/B) 


Range: 0 Hz to 125 MHz for channel A, 0 Hz to 
2 MHz for Channel B 

Resolution: + frequency of B + N* x frequency of 
A 

Accuracy: Resolution + frequency of B x trigger 
error of B + N* 

Display: Decimal, no annunciator 


Period Measurements (Channel A) 


Range: 100 ns to 999,999.99 seconds for 7260A, 
or 10 ns to 99,999.999 seconds for 7261A 
Frequency Range: 0 Hz to 2 MHz, sinewave 
Pulse Width: =>500 ns from 0 Hz to 100 kHz, 
2250 ns from 100 kHz to 2 MHz 

Resolution: 10 ms to 100 ns in decade steps for 
7260A, or 1 ms to 10 ns in decade steps for 
7261A 

Accuracy: +1 count + timebase error + trigger 
error 

Display: ms, or sec with decimal for 7260A, us, 
ms, or sec with decimal for 7261A 


Period-Averaged Measurements (CH A) 


Range: 1 ps to 9,999,999.9 us for 7260A; 0.1 ps 
to 999,999.99 us for 7261A 

Frequency Range: 0 Hz to 2 MHz, sinewave 
Pulse Width: >500 ns from 0 Hz to 100 kHz, 
2250 ns from 100 kHz to 2 MHz 

Resolution: 100 ns to 1 ps in decade steps for 
7260A; 10 ns to 0.1 ps in decade steps for 7261A 
- Accuracy: 100 ns + N* +timebase error + trigger 
error + N* for 7260A, or 10 ns + N* + timebase 
error + trigger error + N* for 7261A 

Display: 1s or ms with decimal 

*N = 10° to 10° in decade steps set by resolution switch. 
Indicates the number of periods averaged in period 
average mode, the number of intervals averaged in time 
interval average mode, or the number of cycles aver- 
aged in ratio mode. 


Time-interval Measurements 

(CH A/CH B) 

Range: 100 ns to 999,999.99 sec, for 7260A, or 
10 ns to 99,999.999 sec 7261A 

Frequency Range: 0 Hz to 5 MHz, sinewave 
Pulse Width: 250 ns, for 7260A, 210 ns for 
7261A 

Resolution: 100 ns to 10 ms in decade steps for 
7260A, 10 ns to 1 ms in decade steps for 7261A 
Accuracy: +1 count + timebase error + trigger 
error 

Display: ms or sec 7260A; us, ms, sec 7261A 
Time Interval Holdoff: 20 1s to 20 ms, continu- 
ously variable 


Time-Interval-Averaged Measurements 
(CH A/CH B) 


Range: 1 ns to 9,999,999.9 +s for 7260A, or 0.1 
ns to 999,999.99 us for 7261A 

Frequency Range: 0 Hz to 5 MHz, sinewave 
Pulse Width: 250 ns for 7260A, 210 ns for 7261A 
Resolution: 100 ns + VN* for 7260A, 10 ns = VN* 
for 7261 

Accuracy: 100 ns + VN* +10 ns + timebase error 
+ trigger error + VN* for 7260A; 10 ns + VN* + 
timebase error + trigger error + VN* for 7261A 
Dead Time: 4 us 

Display: ts or ms with decimal 

*N= 10° to 10° in decade steps set by resolution switch. 
Indicates the number of periods averaged in period 
average mode, the number of intervals averaged in time 
interval average mode, or the number of cycles of B 
averaged in ratio mode. 


Totalize (CH A Gated by CH B) 


Range: 0 Hz to 125 MHz for channel A, 0 Hz to 
2 MHz for channel B 

Count Capacity: 99,999,999 

Display: Total count, no decimal or annunciator 
Time Interval Holdoff: Range, 20 us-20 ms, 
cont variable 


Counts Per Minute (cpm x100, CH A) 


Range: 0 Hz to 125 MHz 

Count Time: 600 ms (1/100 minute) 
Resolution: 100 cpm, fixed 
Accuracy: +1 count + timebase error 
Display: No decimal or annunciator 


Channel A & B Input Characteristics 


Bandwidth: 0-125 MHz, dc coupled; 5 Hz-125 
MHz, ac coupled 

Selection: Separate or A connected to B (Sep/ 
Com) 

Sensitivity: 10 mV rms, 0 to 50 MHz; 15 mV rms, 
50 to 100 MHz; 35 mV rms, 100-125 MHz 
Minimum Pulse: 50 ns at 50 mV pk (7260A); 10 
ns at 50 mV pk (7261A) 

Impedance: 1 MQ, 50 pF, nominal 

Coupling: ac or dc 

Attenuator: X1, X10, X100, switchable 

Slope: < or —, switchable 

Filter: Low pass, 100 kHz 3 dB point, nominal 
Trigger Level Range: +1.5V to -1.5V 

Linear Operating Range: +2.5V to -2.5V 
Maximum Input: 100V rms 0 Hz to 45 Hz, 250V 
rms 45 Hz to 50 kHz decreasing to 5V rms at 1 
MHz, 5V rms 1 MHz to 125 MHz 


Channel C Input Characteristics Option 
(-310 or -331) 


Bandwidth: 50 MHz to 520 MHz (Option -310); 
100 MHz to 1300 MHz (Option -331) 
Sensitivity: 10 mV rms (Option -310); 5 mV rms 
to 600 MHz, 10 mV rms from 600 MHz to 1000 
MHz, 40 mV rms from 1000 MHz to 1300 MHz 
(Option -331) 


Impedance: 50Q, 2.5: 1 VSWR, maximum 
Maximum Input: 5V rms, fused 


Triggering 

Trigger Level Output: +1.5V level indicates dc 
trigger level set on either Channel A or B, switch- 
selectable 

Trigger Status Indicators: Two per channel 
provide positive indication that the input signal is 
triggering the input amplifier and relative in dica- 
tion as to where on the signal the input amplifier 
is being triggered 

Cont/Trig Mode: Rear panel switch activates 
external trigger mode for initiating a measure 
ment 


General Specifications 


External Timebase Input 


Frequency: 10 MHz, ac coupled 
Sensitivity: 300 mV rms 
Impedance: 1 kQ, 30 pF, nominal 
Maximum Input: 3V rms 


Display: LED with leading zero suppression, 
decimal, and annunciators. 9-digits (7220A), 8- 
digits (7260A, 7261A), 7-digits (7250A) 

Cycle Rate: Fixed 250 ms between readings 
Reset: Reset button clears display, lights all 
display segments and, on release, activates a 
new measurement 

Self Check: Counts and displays 10 MHz clock 
Temperature: 0°C to 40°C, operating; -40°C to 
+70°C, non-operating 

EMI: Internal metal RFI shield meets most re 
quirements of MIL-STD-461, Notice 3 

Safety: Designed to meet requirements of UL 
1244 and IEC 348 

Power: 100V, 120V, 220V or 240V ac +10%, 47 
to 63 Hz, 32 VA max 

Size: 32.7 cm Lx 20.3 cm W x 10.8 cm H (12.9 
in L x 8.0 in W x 4.3 in H) 

Weight: 3 kg (6.5 Ib), 7250A, 7260A, 7261A; 3.2 
kg (7 lb), 7220A 

Included: Instruction manual, power cord, se- 
rialized and dated calibration certificate 


Option Specifications 


Battery Pack Option (-010) 

Type: Nickel-Cadmium, size F 

Operating Time (Typical): 7220A, 5.5 hours; 
7250A, 3.5 hours; 7260A, 2.8 hours, 7261A, 2 
hours 

Charge Time: 16 hours at room temperature 
Charge Protection: Thermistor-actuated shut 
down of charging circuit if battery temperature 
exceeds 65°C 

Discharge Protection: Automatic low-voltage 
shutdown to prevent over discharge 
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Timebase Characteristics 


Stan- -112 
dard TCXO | Oven 
10 MHz 10 MHz 


+5x10°7 
/mo 


Character- 
istics 


Aging Rate 
(Const 
Temp) 


Temperature 
Accuracy <5x10°° | +2x10°° | +1x10°7 | +3x108 
(0°C to 40°C) 3 


Line Varia- 
tion (410% 
change) 
Battery 
Operation 


Warm-up 


10 Minutes 
20 Minutes 


“After five days of continuous operation 
*“Peak-to-peak variation over temperature range 

***Compared to frequency 24 hours after turn on 

(1) Timebase error is the sum of all errors specified for 
the particular timebase (see timebase specifica - 
tions) 

(2) Trigger error is the measurement error caused by 
noise on the input signal triggering the input am - 
plifer too early or too late, calculated as follows: 


Microseconds 
4 2 x pk noise voltage (V, 


of trigger 
signal slope at trigger point (VAs) 


error 
or Trigger error ++0.3% of one period divided by number 
of periods averaged for signals with better than 40 dB 
signal to noise ratio and 100 mV rms ampli tude, which- 
ever is greater. 


Timebase Phase Modulation 
Option (-190) 7261A only 


Description: Option insures valid time interval 
averaging of clock-synchronous signals by phase 
modulating internal timebase 


520 MHz Channel C Option (-310) 
(7260A, 7261A) 


Range: 50 MHz to 520 MHz 
Sensitivity: 10 mV rms 
Input Impedance: 50 Ohms 
VSWR: 2.5:1, maximum 


1300 MHz Channel C Option (-331) 
(7260A, 7261A) 


Range: 100 MHz to 1300 MHz 

Triggered Mode: Handles bursts as short as 3.6 
ms 

Sensitivity: 5 mV rms to 600 MHz, 10 mV rms 
from 600 MHz to 1000 MHz, 40 mV rms above 
1000 MHz 

Input Impedance: 50 Ohms 

VSWR: 2.5:1, maximum 

Maximum Input: 5V rms, fuse protected 


Resolution Multiplier Option (-351) 
(7220A only) 


Description: Frequency-locked loop circuit de 
signed to increase low frequency resolution 1000 
times 

Range: 10 Hz to 10 kHz 

Lock Time: 1.5 seconds 

Resolution: 0.0001 Hz to 0.1 Hz in decade 
steps 

Accuracy: +2 counts + timebase accuracy* 
*See timebase characteristics for timebase accuracy 


Data Output Option (-521) 


Type: Serial BCD output of all digits and mea 
surement units 
Levels: TTL, “1” state low 


Personality Card Option (-522K) 


For 1120A IEEE-488 Translator. Part of Option 
-529 


IEEE-488 Interface Option (-529) 
Description: Interfaces to IEEE-488 via the 
Fluke 1120A IEEE-488 Translator. (Note: 1120A 
must be purchased separately.) Provides full 
measurement output capability as well as re- 
mote selection of all functions and ranges. 
Repertoire: SH1, AH1, T5, L4, SR1, RL2, DC1, 
DT1 


Ordering Information 


Models January 1989 prices 
7220A Communications Counter ........... $1525 


7250A Universal Counter/Timer............. 1250 
7260A Universal Counter/Timer............. IF SS7As) 
7261A Universal Counter/Timer............. 1825 


Options 
All options may be ordered with all models, ex- 
cept as indicated. 


72XXA-010* Rechargeable Batter Pack 475 
7220A-111 1 ppm TCXO (7220A only)... 210 
72XXA-112* 2 ppm TCXO 

(J2D0AA7 260A; (26TA) icc: neee 275 
72XXA-131* Low Power Oven............... 350 
72XXA-132* Superior Low Power Oven 575 
72XXA-190** Timebase Phase 

MOQUIGUON tact. ete en eee 205 
72XXA-310* 520 MHz Channel C 

(iZ00R, S2G1A) eee re ee 425 
72XXA-331*** 1300 MHz Channel C 

(£2008, CeONAy cc cer eee een 750 
7220A-351* 1000X Resolution 

Multiplier (7220A only) ........ccccceeeeeeeees 105 
72XXA-521* PTI Interface w/PT| Cable. 225 


72XXA-522K Personality Card for 
TT Q0A wisc fecoctceesseeesesnctsnt eae 


“Factory or Service Center installation only. 
“Factory installation only. 
***Not compatible with Option -010. Also factory op- tion 
only. : 
'The -529 Option can be ordered and installed at time 
of manufacture only. Includes parts needed to interface 
the 7260A or 7261A to IEEE-488 via the Fluke 1120A 
IEEE-488 Translator. Includes -521, -522K, and Y7203 
2 ft ribbon cable. For existing instruments which do not 
have the -529 Option installed, an IEEE interface can be 
added by order ing -521 and -522K Options (1120A also 
required). 


Accessories (Also see page 485) 


1120A IEEE-488 Translator ........000000... 590 
A53 Whip Antenna ............::ccccceeeeeeeeeeees 30 
Y7201 Attenuator/Filter .........0.ccceeeeeeee 65 
Y9111 3 ft (0.93m) Coaxial Cable, 

50, BNC to. BNC :ca2.cc5smt eee 20 
Y9112 6 ft (1.85m) Coaxial Cable, 

50Q, BNC to: BNG a4. seer ee 20 
Y9103 50QBNC Feed-thru Termination. 35 
Y2014 5" Rack Adapter, Single .............. 95 
Y¥2015 5" Rack Adapter, Double ............ 95 
Y¥2020 Panel Mounting Kit ...............0.0.. 95 
Y7203 2 ft PTI Ribbon Cable ................. 55 
Y7204 5 ft PTI Ribbon Cable ........00.0.... 70 
Y¥2023 PT! Accessory Case .......cecceeeeee 130 


Service & Support 


Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 


Extended Warranty 

SC1-7220A Repair (w/calibration) ......... 90 
SC1-7220A Repair (cal w/in or out data) 
SC1-7220A Repair (cal w/in and out data) 
SC2-7220A Cal (1 per yr recommended) 45 
SC2-7220A Cal (1 per yr w/in or out data) 60 
SC2-7220A Cal (1 per yr w/in & out data) 75 


SC1-7250A Repair (w/calibration) ......... 95 
SC1-7250A Repair (cal w/in or out data) 

SC1-7250A Repair (cal w/in and out data) 
SC2-7250A Cal (1 per yr recommended) 45 
SC2-7250A Cal (1 per yr w/in or out data) 60 
SC2-7250A Cal (1 per yr w/in & out data) 75 


SC1-7260A Cal Repair (w/calibration) .... 114 
SC1-7260A Repair (cal w/in or out data) 149 
SC1-7260A Repair (cal w/in and out data) 184 


SC2-7260A Cal (1 per yr recommended) 63 
SC2-7260A Cal (1 per yr w/in or out data) 98 
SC2-7260A Cal (1 per yr w/in & out data) 133 


SC1-7261A Cal Repair (w/calibration) ... 138 
SC1-7261A Repair (cal w/in or out data) 173 
SC1-7261A Repair (cal w/in and out data) 208 
SC2-7261A Cal (1 per yr recommended) 63 
SC2-7261A Cal (1 per yr w/in or out data) 98 
SC2-7261A Cal (1 per yr w/in & out data) 133 
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E Ml 6670, PM 6671 & 
High resolution frequency measurements 
GPIB/IEEE-488 option 
High stability Crystal oscillators, up to 5 x 10*°/24h 
Time interval average with down to 10 ps resolution 
High trigger accuracy 
Excellent 10 mV sensitivity 
Burst frequency average, Phase and RPM 
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PM 6672 
PM 6671 
PM 6670 


These microcomputer-based timer/counters 
satisfy virtually all frequency and time measure- 
ment requirements. Their general purpose ver- 
Satility, wide frequency range, high accuracy 
crystal oscillators and new powerful measuring 
features make them ideal for research and de- 
velopment applications. 

Lightweight, compact construction results from 
the dramatically reduced number of components 
— down to only a few state-of-the-art LSI cir- 
cuits, including a custom-designed counter-on- 
a-chip and a one-chip microcomputer. Philips 
advanced R & D capability allows size and cost 
reduction while still providing the ultimate in 
reliability and performance. 

A choice of interfaces, including the GPIB/ 
IEEE-488* bus puts this capability at the user's 
disposal for production andquality assurance 
testing. In addition, the optional battery unit ex- 
tends the use of the instruments to field service 
applications. 


Choice of Time Base Oscillator 


The time base crystal oscillator determines the 
accuracy limit of the counters. 

Note that even the most stable version 
(5 x 10°/24h) can be operated from internal bat- 
teries. This unique feature is achieved by spe- 
cially developed oven-stabilized crystal oscilla- 
tors with extremely low power consumption. Thus 
laboratory accuracy is now available for field ap- 
plications — without irritatingly long warm-up 
times after changing location. 

By means of the external reference input, the 
users own frequency standard can be used 
when available. 


High Resolution Computing 
Frequency Counting 


By making a synchronized multiple-period 
measurement and computing the reciprocal value 
these timer/counters perform high resolution 
frequency measurements on all low frequency 
signals. The built-in microcomputer eliminates 
traditional +1 input cycle errors and as a result 
gives at least seven digits resolution per second 
of measuring time. This avoids the need for long 
gate times, period measurements or phase- 
locked frequency multipliers, normally required 
to obtain a high resolution. 


High Time Resolution 


For time interval measurements these instru- 
ments also feature a very high measuring reso- 
lution. By using the time interval averaging tech- 
nique, these timer/counters greatly improve both 
the measuring accuracy and resolution. 

Compared to single time interval measure- 
ments, the basic 100 ns resolution is improved 
by a factor of VN, where N is the number of time 
intervals being averaged. 


* The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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With the PM 6670/71/72, N can be more than 
10°. The resolution then becomes: 


100 ns 


ESI ya 


High Trigger Accuracy... 


Ultimately, no counter is better than its front- 
end circuitry. Therefore the PM 6670 series 
employs the best front-end circuit concept avail- 
able. 

These timer/counters feature special input 
signal conditioning configurations, which are 
optimized for both frequency and time interval 
measurements, e.g. either adjustable trigger 
levels for time interval measurements or adjust- 
able sensitivity and noise immunity for frequency 
measurements. 


...for Time Measurements 


Meaningful use of the averaging technique is 
made through the high-speed synchronizers and 
equalized input channels. Amplifiers and Schmitt- 
trigger circuits for both start and stop channel are 
all on the one IC-chip, thereby avoiding differ- 
ences in delay and rise times. This reduces 
systematic trigger errors which cannot be elimi- 
nated by averaging. 

Systematic trigger errors are further reduced 
by the low hysteresis via the use of high sensitiv- 
ity input amplifiers, as shown in the counter’s 
introduction section. 

The PM 6671 and 6672 feature trigger level 
outputs on the front panel, allowing accurate 
measurements to be made of the set trigger level 
with a DVM. The trigger level can also be posi- 
tioned accurately with respect to the waveform 
using an oscilloscope. 


..for Frequency Measurements 


For frequency measurements, the trigger 
control can be selected to act as a wide-band, 
continuously variable input attenuator (x1...x100) 
to allow optimum matching of trigger sensitivity 
and noise immunity. 


Noise Rejection Filter 


To obtain full benefit from the high resolution 
reciprocal design, noise and interference can be 
excluded by a switchable built-in noise-rejection 
filter for low frequency measurements. This filter 
even rejects HF noise or interference that is 
stronger than the input signal itself. 


Automatic Triggeringon RF Signals 


The 1 GHz model PM 6672 has a special RF 
input with front-end circuits that feature advanced 
RF techniques, including automatic PIN-diode 
attenuators that bring a number of user benefits: 
* Automatic triggering 
* Excellent overload protection; 12 Vrms 
* High AM tolerance: up to 98% 

* Wide dynamic range: 15 mVrms...12 Vrms 


RFI Suppression 


Effective precautions have been taken to re- 
duce radiation and susceptibility to radio fre- 
quency interference (RFI) to minimum levels. 
For example, ali the counters are encased in 
sturdy metal cabinets, which provide excellent 
RFI shielding. Reduction of RFI radiation far 
below the most severe requirements, including 
VDE 0871 (B) and MIL STD 461, contributes to 
the superior accuracy of these models. 


Variable Measuring Time 


A valuable microcomputer benefit is the con- 
tinuously variable measuring time, which is no 
longer limited to decade steps. It is possible, for 
example, to select a measuring time of 2.4 sec- 
onds if one second does not give sufficient 
resolution. This avoids the need to switch di- 
rectly to a time-wasting 10 second measurement 
period. 


Phase and RPM 


Another microcomputer benefit in these timer/ 
counters is the possibility of new measuring 
functions — such as phase and RPM (revolu- 
tions/minute) — which are not normally found in 
counters. 

A simultaneous measurement of period dura- 
tion and the phase delay between two signals 
allow the microcomputer to calculate and display 
phase delays directly in degrees. 


Trigger Hold-Off and Arming 


The PM 6671/6672 give full control over the 
start conditions of a measurement. With an ex- 
ternal gate signal, one can prevent the timer/ 
counter from triggering on the first input signal. 

Another useful feature, found on the PM 6671 
is trigger hold-off, which avoids false stop trig- 
gering on spurious or unwanted signals. A typi- 
cal example is the pulses from relay contact 
bounce (see fig. 1). 


Trigger Indicators 


Tri-state trigger indicator LEDs on the PM 6671 
and PM 6672 facilitate quick setting of the trigger 
level. LEDs for channel A and B blink to indicate 
that these inputs are triggered. Lights on/off 
indicate that the trigger level is too low/high. This 
feature is of great help, particularly when making 
time interval measurements, where both chan- 
nels have to be triggered correctly. 


\ 


Spurious signal 
passes 
through 


trigger 
window 


Trigger hold-off 
time 


Correct 


measurement | 


Measurement obtained 
without trigger 
hold-off 


Fig. 1. The use of the PM 6671 variable trigger hold-off 
enables the influence of spurious signals such as ringing 
or relay bounce to be ignored and correct measurements 
obtained. 


Specifications 


Measuring Modes 


Frequency 


Range: 0.1 Hz...120 MHz (all models); 0.1 Hz...1 
GHz (PM 6672) 

Mode: Input signal synchronized, high resolu- 
tion computing measuring method (reciprocal). 
Signal Mode: CW, SINGLE BURST, MULTIPLE 
BURST FREQUENCY AVERAGE 

LSD Displayed: 107 Hz...10° Hz (PM 6670, 
6671). 107 Hz...10* Hz (PM 6672), depending on 
measuring time and input frequency. At least 7 
digits displayed per second of measuring time. 
Resolution: LSD* 

Inaccuracy (rel. error): 


resolution 
+ 


FREQ 
+ rel. time base error 


trigger* error 
measuring time 


Period Average 

Range: 100 ns...100s 

*LSD Displayed: 10*°...10°s, depending on 
measuring time and period duration. At least 7 
digits displayed per second of measuring time. 
Resolution: LSD* 

Inaccuracy (rel. error): 


: resolution vs trigger” error 
PERIOD 


+ rel. time base error 
*See definitions 


measuring time 


=e 
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Time Interval A to B; Single 


Range: 100 ns...10°s 

LSD Displayed: 107s...10°s 
Resolution: LSD* 
Inaccuracy (rel. error): 


resolution + trigger* error 


TIME INT 
rel. time base error 


Pulse Width A 


Pulse width measurements are similar to single 
time interval measurements. Both start and stop 
triggering take place in channel A, with common 
trigger level setting and automatic trailing edge 
trigger slope inversion with respect to selected 
leading edge trigger slope. 

All other specifications are identical to single 
time interval. High resolution, pulse width meas- 
urements on narrow pulses can be made in the 
time interval average mode with manual selec- 
tion of common source and stop slope polarity. 


+ 


+ 


Time Interval A to B; Average 


Range: 0 ns...100s 

LSD Displayed: 10°'%s...10%s, depending on 
measuring time and time interval. 

Resolution: 


107s 
VN 
Inaccuracy (rel. error): 
4 4 ns + resolution x trigger* error 


TIME INT ~ VN x TIME INT 
+ rel. time base error. 


Number of Intervals Averaged (N): Measuring 
time x interval repetition rate. 
Minimum Dead Time from Stop to Start: 300 ns 


Note: Input signal must be repetitive and asynchronous 
_ with respect to the time base. 


Count A 


Totalize Range: 1...10°7, with indication of M- 
pulses and G-pulses beyond the 10° display 
range. 

Pulse Pair Resolution: 80 ns 

Mode: 

Manual: Start-stop by DISPL. HOLD push but- 
ton. Sequential start-stop periods are accumu- 
lated or individually totalized after reset. 
External: Totalizing interval controlled via input 
B, selectable: count A gated during pulse dura- 
tion on B or count A gated between start and stop 
pulse on B. 

Inaccuracy: Pulse repetition rate A x trigger* 
error B. 


Phase A-B 


Phase is the result of a simultaneous time inter- 
val average and period average measurement. 
The maximum phase range is therefore limited, 
due to the 300 ns dead time between stop and 
Start of the next time interval, and consequently 


or 1 LSD unit, whichever is greater 


frequency dependent. For phase measurements 
between 180° and 360° on high frequency sig- 
nals, measure the complementary phase 
x 80° by changing the input leads (phase B to 
A). 
Phase Range: 
0.1°...360° x [1-(300 ns x FREQ)] 
Example: 0.1°...359.995° at 50 Hz 
0.1°...357.3° at 25 kHz 
0.1°...180° at 1.666 MHz 


Frequency Range: 0.03 Hz...1.6 MHz 

LSD Displayed: 10°...10? degrees, depending 
on measuring time and phase difference. 
Resolution: 


107s x FREQ x 360° 
VN 
Inaccuracy (rel. error): 


i 4 ns x 360° x FREQ . resolution 
PHASE PHASE 
trigger* error x FREQ x 360° 
VN x PHASE 


Number of Input Cycles Averaged (N): 
Measuring time x FREQ A. 

Minimum Input Signal: 100 mVrms 

Phase Jitter Tolerance: The tolerated phase 
jitter peak-value < phase difference, i.e. phase 
jitter around 0° should not cause consecutive 
measurement results of slightly above 0° and 
slightly below 360° since the total measurement 
results is the statistical average of all individual 
results. 


Ratio 

Range: FREQA _ 0...10 MHz 
FREQB _ 0...10 MHz 

LSD Displayed: 107...10° 


Resolution: LSD* 
Inaccuracy (rel. error): 


resolution 
+ ——uqeeée 


RATIO 


Note: Frequency ratio measurements 
FREQ A (or C)* * 0.1 Hz...120 MHz(or 1 GHz)* * 


FREQ D 50 kHz...10 MHz 
can also be made in the frequency mode, by making use 
of the external reference input D. However, this 
arrangement does not give correct decimal points. 


RPM 


The RPM (revolutions per minute) mode is simi- 

lar to the frequency mode. The measured fre- 

quency is multiplied x 60 before being displayed. 

Range: 0.6 RPM...10® RPM ( with one pulse per 

revolution). 

LSD Displayed: 107 RPM...10° RPM, depend- 

ing on measuring time and RPM. 

Resolution: LSD* 

Accuracy (rel. error): 
resolution 


RPM 
rel. time base error 


(all models) 


+ rel. trigger* error B 


trigger* error 
measuring time 


I+ 


Auxiliary Functions 
Measuring Time 


The measuring time is “continuously” variable 
(33 steps/decade): 10 ms...96s, with clear set- 
points at 10 ms, 100 ms, 1s, 10s and 96s. 
Selected measuring time is displayed, without 
any delay, when depressing the measuring time 
control. 


Hold-Off 


With trigger hold-off activated, the counter ig- 
nores retriggering (channel A) or stop triggering 
(channel B) during the set hold-off time. The 
hold-off time can be digitally measured by press- 
ing CHECK. 

Applicable in all time modes. 

Range: 200us...200 ms, in period, time interval 
and pulse width mode, the set hold-off time is 
visible with CHECK depressed. 

On/Off Indication: LED indicates when hold-off 
is activated. 

Monitor: The selected hold-off duration can be 
made visible via the gate monitor output. 


On/Stand By 


In “ST BY” position, power is available to main- 
tain an ovenized crystal oscillator heated and to 
recharge the optional battery pack. 


Check 


10 MHz internal reference connected to logic 
circuitry. Self-test of most measuring functions 
can be selected. By using this mode, the COUNT 
function provides a stop-watch facility. 


Display Hold 

Depressing “DISP HOLD” button sets display 
time to infinite and freezes the last measurement 
result. A new measurement can be initiated 
using reset. 

In the COUNT mode, the “DISP HOLD” control 
is used to start and stop manual totalizing. 


Reset 
Manual via push button or electrical via input E. 


Input and Output Specifications 


Inputs A and B 


Frequency Range: DC coupled: 0...120 MHz; 
AC coupled: 50 Hz...120 MHz 

Rise Time: Approx. 4 ns 

Sensitivity: 

DC coupled:10 mVrms sinewave or 30 mV, 
(0...75 MHz), 20 mV rms sinewave or 60 mV st 
(75...120 MHz) 

AC coupled: 10 mVrms...100 mVrms sinewave 
(0...75 MHz), 20 mVrms...100 mVrms sinewave 
(75...120 MHz) 


*See definitions 
**C only on PM 6672 
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Attenuation: x 1/x 10 fixed. 

For frequency related measurements, the fixed 
attenuator can be used in combination with the 
continuously variable attenuator x 1...x 10 (AC 
coupled position). 

Noise Immunity/Hysteresis Band: 

DC coupled: approx. 20 mV,_/200 mV, . 

AC coupled: approx. 20 mV, ov ae 

Dynamic Input Voltage Range: 

DC coupled: 30 mV,,....5V,,/ 

300 mV,,...50V., 

AC coupled: 10 mVrms...2 Vrms/100 mVrms... 
20 Vrms 

Trigger Level: 

DC coupled: -2.5V...+2.5V/-25V...425V 

AC coupled: fixed OV; level control acts as con- 
tinuously variable attenuator, which is more 
suitable for frequency related measurements. 
Trigger Level Output: Set trigger voltage -2.5V 
...+2.5V, available on 1 mm jacks at the front for 
monitoring of set trigger level. (Not available on 
PM 6670). 

Trigger Indicators: Tri-state LED trigger lights 
to indicate trigger status: 

Coupling: DC/AC 

impedance: Approx. 1 MQ//35 pF, independent 
of sep/com switch position. 

Channel Input: Separate A and.B or common A 
Noise Filter: Switchable 50 kHz Low pass filter 
in channel A. Noise suppression approx. 40 dB 
at 1 MHz. 

Maximum Voltage Without Damage: 

DC: 300V 

AC: 260 Vrms at <440 Hz declining to 12 Vrms at 
>1 MHz (in ATT x 1 position), 260 Vrms (in ATT 
x 10 position). 


Input C (PM 6672 only) 


Frequency Range: 70 MHz...1 GHz 
Operating Input Voltage Range: 15 mVrms... 
12 Vrms (70 MHz...800 MHz). 

25 mVrms...12 Vrms (800 MHz...1 GHz). 
Impedance: 502 nominal; VSWR «<2 
Coupling: AC 

AM Tolerance: 98%; minimum signal must 
exceed minimum operating input voltage. 
Maximum Voltage Without Damage: 12 Vrms; 
overload protection with PIN diodes. 


Ext. Reference and Ratio Input (Ch. D)* 


Frequency Range: 50 kHz...10 MHz 
Sensitivity: 500 mVrms 

Impedance: Approx. 2 kQ 

Coupling: AC 

Max. Voltage Without Damage: 25 Vrms 
Note: as external reference frequency, only 10 MHz will 
give correct decimal point and unit indication. With the 
optional frequency multiplier PM 9697 references of 1 
and 5 MHz can also be accepted. 


Internal Standard Output (Ch. D)* 


Crystal Frequency: 10 MHz 
Output Level: LS-TTL compatible 


Output Impedance: Approx. 400Q 
Coupling: DC 
Overload Protection: Short circuit proof 


Ext. Arming/FREQ-Avg/Reset (Ch. E)* 


A 3-position rear panel switch gives choice of 
external control over: 

Arming: In this position, the counter is pre- 
vented from starting a new measurement when 
input E is high. A high-to-low going pulse arms 
the counter to start a new measurement. 

Note: Arming not applicable in COUNT A, manual mode. 


Frequency Average: Frequency measurements 
(max. 100 MHz) and period measurements are 
interrupted when input E is high. The measure- 
ment is continued again when input E is low. 
Each individual frequency sample must contain 
at least 20 pulses (FREQ mode) or 2 pulses 
(PERIOD mode). 

The effective measurement time (defining reso- 
lution and accuracy) is the sum of external gate 
times that occurs during the selected measure- 
ment time. 

Ext. Reset-Start: Electrical reset, equivalent to 


‘the front panel RESET push button. (See HOLD 


and RESET). Counter is reset when input E goes 
high. A new measurement can be made after 
input E has returned low. 

Input Levels: High: =2V; Low: <0.5V 

Input Impedance: Approx. 2 kQ 

Max. Input Voltage Without Damage: +25V 
Minimum Pulse Duration: Arming and fre- 
quency avg.: 500 ns; External reset: 200 us 


Gate Monitor Output (Rear) 


The gate status monitor output permits observa- 
tion on an oscilloscope of the measured time 
interval and the trigger hold-off time (PM 6671 
only). 

Output Level: Main gate open: approx. 0.4V; 
Hold-off active: approx. 1.2V; 

Main gate closed: approx. 2.5V 

Output Impedance: Approx. 1.5 kQ 

Delay: Internal dealy between actual triggering 
and gate monitor output is approx. 150 ns. 
Overload Protection: Short circuit proof 


General Specifications 


Time Base 
For specifications, see table on following page. 


Display 

Readout: 8 digits, 7.6 mm high-efficiency LEDs. 
Microprocessor control of display format, deci- 
mal point and unit indication: Hz, kHz, MHz, 
GHz, ns us, ms and s. 

Display Time: Continuously variable 80 ms.. 
96s plus DISP HOLD. 

Gate Lamp: Indicates that main-gate is opened 
and measurement takes place. 

ST BY: Stand-by indication with LED when in- 
strument is not switched ON. 


REMOTE: Indicates when control over coun- 
ter is taken by the installed BUS interface option 
(IEC 625-IEEE 488). 

Low-Battery*: Indication by blinking display 
some 15 min. before recharging is needed. 


Power Requirements 


In addition to the normal line voltage supply, the 
PM 6671 and PM 6672 can also be powered 
from an optional battery pack or external DC 
voltage. 

Line: 115/230V +15%; 45...440 Hz; <25 VA 
Internal Battery Unit*: PM 9693 

External DC Source: 11.8V...28V 

Line Interference: Below VDE 0871 (B) and 
MIL STD 461 

Safety: According to IEC 348 and CSA 556 B 


Dimensions and Weight 


Dimensions: 210 mm W x 89 mm H x 280 mm 
L (8.25 in W x 3.8 in Hx 11 inL) 
Weight: 2.5 kg (5.5 Ib) 


Environmental Conditions 


Temperature 

Rated Range of Use: -5°C...+50°C 
Storage and Transport: -40°C...+70°C 
Humidity 

Operating: 10...90% RH, no condensation. 
Storage: 5...95% RH. 
Altitude/Barometric Pressure 
Operating: 5000m (15000 ft) -53.3 kN/m2 
Storage: 15000m (50000 ft) -15.2 kN/m2 


Definitions 


LSD Displayed 
Unit value of least significant digit, displayed. 


For FREQUENCY, PERIOD AVERAGE, RPM 
and PHASE 


PS 
“measuring time 
FREQ or PERIOD or RPM or 360° 
10°” Hz 


USD = 


For RATIO 
2.5 x prescaling factor (P) x RATIO 


measuring time x FREQ A or C 


(P) + 1 Channel A, all models 
(P) + 256 Channel C, PM 6672 


For SINGLE TIME INTERVAL and PULSE 
WIDTH 
LSD = 100 ns (for times <10s). 


5 x TIME 


LSD -= 


LSD = (for times >10s) 
10° 


*Not available on PM 6670 
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For TIME INTERVAL AVG 
2.5 x 107s 


meas. time x time int. rep. rate in Hz 


All calculated LSDs shall be rounded to nearest 
decade (e.g. 5 ns will be 10 ns and 0.4 Hz will be 
0.1 Hz) and cannot exceed the 8th digit. 


LSD = 


Resolution 


For Multiple Event Measurements: 
FREQUENCY, PERIOD AVERAGE, RPM AND 
RATIO, the resolution is the smallest increment 
between two measuring results, being most of- 
ten 1 LSD unit. Due to arithmetic truncation, the 
resolution can be 2 LSD units if: 


LSD x measuring time 


FREQ or PERIOD or RPM or RATIO 


but can then be reduced to 1 LSD unit, by 
doubling the measuring time. 

For Single Event Measurements: 

PULSE WIDTH and SINGLE TIME INTERVAL, 
the measuring resolution is 100 ns (one clock 
pulse). The counter can accumulate up to 10% 
clock pulses, of which only the 8 most signifi- 
cant digits are shown. 

For Statistical Measurements: 

TIME INTERVAL AVERAGE and PHASE, the 
measuring resolution is the smallest increment 
between two measuring results, with confidence 
level of 95%. 


<10°’s 


Trigger Error 


Trigger error is the absolute measurement error 
due to noise on the input signal causing a too 
early or too late triggering. 


For any Waveform (FREQ, PERIOD, RATIO, 
RPM and PULSE WIDTH): 


peak-to-peak noise voltage 
signal slope (V/s) x measuring time 
_ For Sinewave (FREQ, PERIOD, RATIO, RPM): 
1 


FREQ x zt x S/N ratio 


Example: For S/N ratio of 100 (40 dB) and 1 
second measuring time, the trigger error is: 


S54 WOE" 
FREQ 
For Separate Source TIME INTERVAL: 
peak noise voltage (input A) 
signal slope A (V/s) 
peak noise voltage (input B) 
signal slope B (V/s) 
For PHASE: 
1 1 
FREQ x 2n ‘ S/N ratio (input A) 
1 


-—<—<—____{. 
S/N ratio (input B) 


Note: S/N ratios calculated with peak-to-peak signal and 
noise values. 


Crystal Oscillator Summary 


PM 66../...Version 
Including Time 
Base Option 


/.1. Standard 
Version 


N/A 
<5 Xe Onn 
<OyXialie 


Aging:/24h 
/Month 
/Year 


Temperature: 

0°C to 50°C 

Ref. to +23°C 
Change in supply 
Mode: line/int. battery 
/ext. DC 12V to 28V 


“After 48 hours of continuous operation. 


Interface Data 


IEEE interface option PM 9696: Can be sup- 
plied fitted (to order), or retrofitted in the field. 
Connector: 24-pole: address set by switches 
Output Data: Measuring data including function 
code, overflow and range. Status data, gener- 
ated at serial poll or after instruction, including 
full programming status data and function status 
Output Rate: 10...20 readings per second 
Input Data: Programing data for all manually 
controllable functions except input trigger func- 
tions 


Included with Instrument: Operator's manual, 
line cord 


Ordering Information 


Models 


For ordering information, see counter models 
PM 6673 - PM 6676, page 351 


/.5.Version 
PM 9691 


/.4. Version 
PM 9690 


<P Xail Ors 
<3) XL Oe 
<1.5 x 10-7 


a Obes 
<a yaal Oe 
<a yXalOr 


ge 
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IEEE-488 


(SM 6676 universal frequency counter 1.56Hz 


PY oe 


u 


POWER CHECK AESET SeSeL 
HOLE 


R . dom ae ar 
ey e 
wesr oy 5 


{> MEASURING TIME 
ts 


‘e Oe 
Oma Ss 


ES Ua 


Error-free triggering 
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SENSITIVITY 


PHILIOS 


SENSITIVITY 


PM 6676 


Programmable via GPIB/IEEE-488 option 


High 10 mV sensitivity 


Multiple burst frequency average 
BCD or analog output 


These microcomputer-based universal fre- 
quency counters satisfy virtually all frequency 
measurement requirements. Their high accu- 
racy concept, wide frequency ranges and new 


powerful measuring features make these count- 
ers ideal for research and development of tele- 
communication, broadcast, TV, radio control and 
navigation equipment. 


Lightweight, compact construction results from 
the dramatically reduced number of components 
— down to only a few state-of-the-art LSI circuits, 
including a counter-on-a-chip and a one-chip 
microcomputer. Philips’ advanced R & D capa- 
bility yields reduction in size and cost while still 
providing the ultimate in reliability and perform- 
ance. 

A choice of interfaces, including the GPIB/ 
IEEE- 488* bus puts this capability at the user’s 
disposal for production and quality assurance 
testing. In addition, the optional battery unit ex- 
tends the use of the instruments to field service 
applications. 


High Resolution Computing 
Counting 


By making a synchronized multiple-period 
measurement and computing the reciprocal 
value, the counters perform high resolution fre- 
quency measurements on all low frequency 
signals. The built-in microcomputer eliminates 
traditional +1 input cycle errors and as a result 
gives at least seven digits resolution per second 
of measuring time. This avoids the need for long 
gate times, period measurements or phase- 
locked frequency multipliers, normally required 
to obtain a high resolution. Above 10 MHz, the 
conventional counting method is automatically 
selected, to give improved resolution at the higher 
frequencies (see fig. 1). 


Error-Free Triggering 


Ultimately, no counter is better than its front- 
end circuitry. Therefore the PM 6670 series 
employs the best front-end circuit concept avail- 
able. The wideband, continuously variable input 
attenuator allows optimum matching of trigger 
sensitivity and noise immunity over a wide dy- 
namic range from 20 mV, to 10V.,. See introduc- 
tion of the counter section. 

To obtain full benefit from the high resolution 
reciprocal design, meaningless digits can be 
excluded by a switchable built-in noise-rejection 
filter for low frequency measurements. This filter 
even rejects HF noise or interference that is 
stronger than the input signal itself. 


AutomaticTriggering on RF Signals 


The UHF counter models PM 6674, 6675 and 
6676 have special RF inputs up to 550 MHz, 600 
MHz and 1.5 GHZ respectively. Their front-end 
circuits feature advanced RF techniques, includ- 
ing automatic PIN-diode attenuators that bring a 
number of user benefits: 

* Automatic triggering 

° Excellent overload protection; 12 Vrms 

® High AM tolerance: up to 98% 

* Wide dynamic range: 10 mV rms...12 Vrms 

For high-speed/high-accuracy measurements, 
the “extra powerful” 600 MHz model PM 6675 
offers direct gating (non-prescaled) and a high 5 
mVrms sensitivity. 


* The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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RFI Suppression 


Effective precautions have been taken to re- 
duce radiation and susceptibility to radio fre- 
quency interference (RFI) to minimum levels. 
For example, all the counters are encased in 
sturdy metal cabinets, which provide excellent 
RFI shielding. Reduction of RFI radiation far 
below the most severe requirements, including 
VDE 0871 (B) and MIL STD 461, contributes to 
the superior accuracy of these models. 


Variable Measuring Time 


Another microcomputer benefit is the continu- 
ously variable measuring time, which is no longer 
limited to decade steps. It is possible, for ex- 
ample, to select a measuring time of 2.4 seconds 
if one second does not give sufficient resolution. 
This avoids the need to switch directly to a time- 
wasting 10 second measurement period. 
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Fig. 1. The PM 6670 series benefits from both 
RECIPROCAL and CONVENTIONAL measuring 
_ principles. Automatic selection of the measuring mode 
always gives the best possibel resolution. 


Choice of Time Base Oscillator 


The time base crystal oscillator determines the 
accuracy limit of the counters. 

Note that even the most stable version 
(5 x 10'2/24h) can be operated from internal bat- 
teries. This unique feature is achieved by spe- 
Cially developed oven-stabilized crystal oscilla- 
tors with extremely low power consumption. 
Thus laboratory accuracy is now available for 
field applications — without irritatingly long warm- 
up times after changing location. 

By means of the external reference input, the 
user's own frequency standard can be used, 
when available. 


Frequency Average 


The use of microcomputers provides new 
Opportunities in frequency measurements. The 
computing measuring principle, with sychron- 
ized sample-taking, enables frequency and 
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period measurements to be made during one or 
a great number of measuring intervals. Start and 
duration of these intervals are controllable via an 
external gate input. 

Individual samples may be as short as 500 ns 
or as long as 96 seconds. 

Multiple-burst-frequency measurements or 
sampling frequency-sweep-profiles can be acti- 
vated by a single control. 


Specifications 


Measuring Modes 


Frequency 

Range 

Sine: 10 Hz.. 
WOKAZe 


-120 MHz (PM 6673) 
.550 MHz (PM 6674) 
10 Hz...600 MHz (PM 6675) 
10 Hz... 1.5 GHz (PM 6676) 
Pulse: Minimum frequency down to 0.1 Hz 


Mode: RECIPROCAL and CONVENTIONAL. 
For the highest possible resolution for both LF 
and HF measurements, the counter employs the 
RECIPROCAL mode for LF signals. Above 10 
MHz it automatically uses the CONVENTIONAL 
mode. 

For special applications, one can select either 
RECIPROCAL or CONVENTIONAL. 

Signal Mode: CW, SINGLE BURST, MULTIPLE 
BURST FREQUENCY AVERAGE. In the FRE- 
QUENCY AVERAGE mode (rear panel se- 
lectable), the counter measures the average of 
a multiple of frequency samples. Samples are 
taken with external gate control (=>500 ns) and 
totalized during the selected measuring time (10 
ms...96s) to allow multiple burst frequency 
measurements or to sample frequency sweep 
profiles. 

LSD Displayed: 10° Hz...10? Hz (PM 6673 and 
PM 6675), 10® Hz...10° Hz (PM 6674 and PM 
6676), depending on measuring time and input 
frequency. At least 7 digits displayed per second 
of measuring time. 

Resolution: LSD* 

Inaccuracy (rel. error): 


resolution 
FREQ 
+ time base error 


+ rel. trigger* error 


Period Average 
Range: 100 ns...100s 
LSD Displayed: 10'%...10%s, depending on 
measuring time and period duration. At least 7 
digits displayed per second of measuring time. 
Resolution: LSD* 
Inaccuracy (rel. error): 

resolution 


PERIOD 
+ time base error 


+ rel. trigger* error 


Ratio 
Range: 
FREQA 10 Hz...120 MH 
PARAS 7 (PM 6673) 
FREQ D 1 kHz...10 MHz 
FREQAorB 10 Hz...550 MH 
Cee ee ee ee ete ee DM .G6Zd) 
FREQ D 1 kHz...10 MHz 
FREQAorB 10 Hz...600 MHz 
seg eee M6675) 
FREQ D 1 kHz...10 MHz 
FREQAorB 10 Hz...1.5 GH 
FREQ Aor B eee sees le (PM 6676) 
FREQ D 1 kHz...10 MHz 


LSD Displayed: 

10*...107 (A/D all models and B/D; PM 6675) 
10*...10° (B/D; PM 6674) 

10°*...10° (B/D; PM 6676); depending on mea- 
suring time and ratio 

Resolution: LSD* 

Inaccuracy (rel. error): 


resolution 
+ 


+ rel. trigger* error D 
RATIO a 


Count 


Totalize Range: 1...10', with indication of k- 
pulses, M-pulses and G-pulses beyond the 10° 
display range 

Frequency Range: 

Sine: 10 Hz...10 MHz 

Pulses: 0 Hz...10 MHz 

Sequential start-stop periods are accumulated 
or individually totalized after reset. 


Auxiliary Functions 


Measuring Time 


The measuring time is “continuously” variable 
(33 steps/decade): 10 ms...96s, with clear set- 
points at 10 ms, 100 ms, 1s, 10s and 96s. 
Selected measuring time is displayed, without 
any delay, when depressing the measuring time 
control. 


On/Stand By 


In “ST BY” position, power is available to main- 
tain an ovenized crystal oscillator heated and to 
recharge the optional battery pack. 


Check 

10 MHz internal reference connected to logic 
circuitry. Self-test of most measuring functions 
can be selected. By using this mode, the COUNT 
function provides a stop-watch facility. 


Display Hold 

Depressing “DISP HOLD” button sets display 
time to infinite and freezes the last measurement 
result. A new measurement can be initiated 
using reset. 

Inthe COUNT mode, the “DISP HOLD” control is 
used to start and stop manual totalizing. 


* See definitions 
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PM 6673, PM 6674, PM 6675 & PM 6676 


Reset 
Manual via push button or electrical via input E. 


Input and Output Specifications 


LF-Input (Channel A) 


Frequency Range: 10 Hz...120 MHz 
Sensitivity: 
Sine: 10 mVrms (20 Hz...120 MHz), 6 dB down 
at 10 Hz 
Pulse: 30 mV, (0 Hz...120 MHz), minimum pulse 
duration 4 ns 
Attenuation: Continuously variable in two ranges 
between x 1...x 500. Noise immunity band (hys- 
teresis band) can be continuously adjusted over 
the range: 20 mV,,... 10 V., nominal. 
Noise Filter: Switchable 50 kHz Low Pass filter. 
Noise suppression >20cB at 500 kHz 
Impedance: 1 MQ//<25 pF 
Trigger Level: Switchable with waveform selec- 
tors for optimum triggering on signals of various 
duty factors. 

mM J : for duty factor of <0.25 

7~\_/ + for duty factor of 0.25...0.75 

J” LY: for duty factor of >0.75 
Coupling: AC 
Maximum Voltage Without Damage: 
DC: 300V 
AC: 260 Vrms at 1440 Hz declining to 
12 Vrms at 21 MHz (in 10 mVrms range), 260 
Vrms (in 200 mVrms range) 


RF-Input (Channel B) 


Frequency Range: 

PM 6674: 50 MHz...550 MHz; 6 x prescaled 
PM 6675: 50 MHz...600 MHz; direct gating 

PM 6676: 100 MHz...1.5 GHz; 16 x prescaled 
Operating Input Voltage Range: 

10 mVrms ...12 Vrms 

PM 6675: Sensitivity is 5 mVrms (100 Miz ... 
500 MHz) 

PM 6676: sensitivity above 1 GHz decreases to 
30 mVrms (worst-case) or 15 mVrms (typical) at 
as) (El abe 

Impedance: 50Q nominal; VSWR <2 
Coupling: AC 

AM Tolerance: 98%; minimum signal must 
exceed 30 mV... 

Maximum Voltage Without Damage: 12V; 
overload protection with PIN diodes 


Ext. Reference and Ratio Input (Ch. D) 


Frequency Range: 1 kHz...10 MHz 
Sensitivity: 500 mVrms 

Impedance: Approx. 2 kQ 

Coupling: AC 

Max. Voltage Without Damage: 25 Vrms 
Note: As external reference frequency, only 10 MHz will 
give correct decimal point and unit indication. With the 
optional frequency multiplier PM 9697 references of 1 
and 5 MHz can also be accepted. 
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Ext. ARMING/FREQ-AVG/RESET (Ch. E) 


A 3-position rear panel switch gives choice of 
external control over: 


ARMING: In this position the counter is pre- 
vented from starting a new measurement when 
input E is high. A high-to-low going pulse arms 
the counter to start a new measurement. 
Note: Arming not applicable in COUNT mode. 


FREQUENCY A AVERAGE: When making 
reciprocal frequency or period measurements, 
the measurement is interrupted when input E is 
high. The measurement is continued again when 
input E is low. 

To allow frequency average measurements up 
to 100 MHz, the automatic switching to the 
CONVENTIONAL mode above 10 MHz is omit- 
ted. 

The effective measurement time (defining reso- 
lution and accuracy) is the sum of external gate 
times that occurs during the selected measure- 
ment time. 

EXT. RESET-START: Electrical reset, equiva- 
lent to the front panel RESET push button. (See 
HOLD and RESET). Counter is reset when input 
E goes high. A new measurement can be made 
after input E has returned low. 

Input Levels: High: >2V; Low: <0.5V 

Input Impedance: Approx. 2 kQ 

Max. Input Voltage Without Damage: +25V 
Minimum Pulse Duration: 

Arming and Frequency Avg: 500 ns 

External Reset: 200 us 


Time-Base Oscillator Output 


Crystal Frequency: 10 MHz 

Output Level: LS-TTL compatible 
Output Impedance: Approx. 4008 
Coupling: DC 

Overload Protection: Short-circuit proof 


General. Specifications 


Time Base 


For specifications, see table on page 358. 
Display 

Readout: 9 digits, 11 mm high-efficiency LEDs. 
Microprocessor control of display format, deci- 
mal point and unit indication: Hz, kHz, MHz, 
GHz, ns us, ms and s. 

Display Time: Continuously variable 80 ms... 
96s plus DISP HOLD. 

Gate Lamp: Indicates that main-gate is opened 
and measurement takes place. 

ST BY: Stand-by indication with LED when in- 
strument is not switched ON. 

REMOTE: Indicates when control over counter 
is taken by the installed bus interface option 
(IEEE-488). 

Low-Battery: Indication by blinking display some 
15 min. before recharging is needed. 


Power Requirements 


These counters can be powered from: line 
voltage,and optional battery or external battery 
voltage. 


Line: 115/230V +15%; 45...440 Hz; <25 VA 
Internal Battery Unit: PM 9693 

External DC Source: 11.8V...28V 

Line Interference: Below VDE 0871 (B) and 
MIL STD 461 

Safety: According to IEC 348 and CSA 556 B 


Dimensions and Weight 

Dimensions: 210 mm W x 89 mm H x 280 mm 
L (8.25 in W x 3.8 in H x 11 in L) 

Weight: 2.5 kg (5.5 Ib) 


Environmental Conditions 
Temperature: 

Rated Range of Use: -5°C...+50°C 
Functional Operation: -10°C...+55°C 
Storage and Transport: -40°C...+70°C 
Humidity: 

Operating: 10...90% RH, no condensation. 
Storage: 5...95% RH. 
Altitude/Barometric Pressure: 
Operating: 5000m (15000 ft) -53.3 kKN/m?2 
Storage: 15000m (50000 ft) -15.2 kSN/m? 


Definitions 
LSD Displayed: 


Unit value of Least Significant Digit displayed 
For Frequency <10 MHz or Period Average: 


2.5 , FREQ or PERIOD 
measuring time 10’ Hz 
For Frequency >10 MHz: 
2.5 x prescaling factor?) 


LSD = 


LSD = —— 
measuring time 

For Ratio: 

ope 2.5 x prescaling factor’) x RATIO 


measuring time x FREQ A orB 


Resolution: 


Smallest increment between two measuring re- 
sults, being most often 1 LSD unit. Due to arith- 
metic truncation the resolution can be 2 LSD 
units, but can then be reduced to 1 LSD unit, by 
doubling the measuring time. 


The Resolution is 2 LSD Units: 
{ 


RSD ee eee 
measuring time 


(Freq. >10 MHz) 


LSD x measuring time 
FREQ or PERIOD or RATIO 
(Freq. <10 MHz, Period or Ratio). 
In all other cases the resolution is 1 LSD unit. 
All calculated LSD’s shall be rounded to near- 


est decade (e.g. 5 ns will be 10 ns and 0.4 Hz will 
be 0.1 Hz) and cannot exceed the 9th digit. 


or if <10’s 
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Resolution: 

Smallest increment between two measuring re- 
sults, being most often 1 LSD unit. Due to arith- 
metic truncation the resolution can be 2 LSD 
units, but can then be reduced to 1 LSD unit, by 
doubling the measuring time. 


Rel. Trigger Error 
For any Waveform: 
peak-to-peak noise voltage 


signal slope (V/s) x measuring time 


For Sinewave: 
1 


FREQ x measuring time x x S/N ratio 


Example: For S/N ratio of 100 (40 dB) and 1 
second measuring time, the trigger error is: 


OEXaO> 
FREQ 


IEEE-488 Interface Data 


IEEE Interface Option PM 9696: Can be sup- 
plied fitted (to order), or retrofitted in the field. 
Connector: 24-pole: address set by switches 
Output Data: Measuring data including function 
code, overflow and range. Status data, gener- 
ated at serial poll or after instruction, including 
full programming status data and function status 
Output Rate: 10...20 readings per second 
Input Data: Programing data for all manually 
controllable functions except input trigger func- 
tions 


Included with the instrument: Operating man- 
ual, line cord 


Ordering Information 


‘Models January 1989 prices 


PM 6670 120 MHz timer/counter, 

100 ns single shot resolution, 

standard oscillator 5 x 107/month ...... $1075 
PM 6671 As PM 6670 but with 


extended facilities .................0cc...0000000 1195 
PM 6672 As PM 6670 but with 

extended facilities and frequency 

BeUMNAGO DCRR Zie oe. So. SSS, oy dea ssc eye) ty 1495 
PM 6673 120 MHz counter, standard 

oscillator 5 x 10?/month ...0.......c eee 975 


PM 6673, PM 6674, PM 6675 & PM 6676 


PM 6674 As PM 6673 but with 

frequency range to 550 MHz.............. $1250 
PM 6675 As PM 6673 but with 

frequency range to 600 MHz 


(direct-gated) eres. he see eee 1395 
PM 6676 As PM 6673 but with 
frequency range to 1.5 GHZ............... 1395 


Optional Configurations 

When ordering, select basic “PM” Model desired 
from above, plus construct a 3-digit /suffix by 
selecting 1-digit in each suffix column to identify 
Input Frequency, Reference Oscillator, and In- 
terface 


Input Frequency Option: 
/0-- 120 MHz for PM 6670, 6671, 


Lo SF Pe ac Re Pints nite tite oii R relate N/C 
/1-- 600 MHz (direct gated) for 

PMiG675 Only ese ee eee N/C 
/3-- 550 MHz for PM 6674 only ........... N/C 
/4-- 1 GHz for PM 6672 only ............... N/C 
/5-- 1.5 GHz for PM 6676 only ............ N/C 
Reference Oscillator Option: 
ilar olandar deans ie: cent corer eee N/C 
/-2- TCXO (PM 9678B/01)...........00.000. add 225 
/-3- Ovenized Crystal Oscillator 

CPNIGC/9E/0 1) teen rsa eee eee tae add 450 
/-4- Very High Stability Crystal 

Oscillator (PM 9690/01) ..............0. add 645 
/-5- Ultra High Stability Crystal 

Oscillator (PM 9691/01) ............0.00. add 845 
/-8- Externally Referenced Frequency 

Multiplier (PM 9697/00), with 

Standard Oscillator only .................. add 175 
Interface Option: 
/--1 Standard, non GPIB IEEE-488 ..... N/C 


/--3 Battery (PM 9693/00) for all 

exceptiPM) 6670 eee. een ee ces. add 250 
/--4 BCD Output & Display Offset 

(PM 9694/00) for all except 


ROO Lua seerent aetna Pome stent add 325 
/--5 Analog Output (PM 9695/00) 

for all except PM 6670..............0...... add 405 
/--6 GPIB IEEE-488 (PM 9696B/00) 

for all except PM 6670..................... add 300 


Example, Ordering Configuration: 

To order the PM 6671 with standard 120 MHz 
input, temperature compensated oscillator, & no 
interface, select: 


Model Price 
PM 6671 $1195 
Configuration 
Option Suffix - Input /0-- N/C 
Oscillator /-2- 225 
Interface /--1 N/C 
Yields Complete 
Model Number PM 6671/021 1420 
Options and Accessories 
PM 9669/01 19-in Rackmount Adapter 
LOM OMEMMSTRUMeM tar sseeeeee ee ores $75 
PM 9669/02 19-in Rackmount Adapter 
LOMIDIWONINSTTUMeENTS weer ee 110 


PM 9672/70 Carrying Case ..............0..... 70 
PM 9678B/01 Temp. Compensated 


Oscillatoteumeemure ete elas eet 225 
PM 9679E/01 Ovenized Crystal 

OScCillato re ee ee aa ee 450 
PM 9690/01 Very High Stability 

Oscillato teen ee eee ies te 645 
PM 9691/01 Ultra High Stability 

Oscillato rane. “See eens ER 845 
PM 9693/00 Battery Unit ..........000.0000.. 250 
PM 9694/00 BCD Output and Display 

OlSewUmiterese os ekecce kee 325 
PM 9695/00 Analog Recorder Output .... 405 
PM 9696B/00 IEEE-488 Bus Interface .. 300 
PM 9697/00 External Reference 

Frequency Multiplier ..............00.00.000.. 175 
PM 9581/01 50 Feed-Through 

HiStMALMATIO MPS lee ete rereeee et teres Gene 65 
PM 9585/01 50Q Feed-Through 

Teri MmatlO meV wis eee ee oe ee ee 30 


Note: PM 6670 cannot be equipped with options PM 
9693, PM 9694, PM 9695 and PM 9696. 

PM 6671...PM 6676 can be equipped with max. one of 
these options. 

The PM 9697 multiplier can only be installed 
simultaneously with the /01 oscillator. For installation in 
other versions the oscillator has to be removed first. 


Service & Support 


Warranty 

One-year product warranty. See Page 470 for 
further information on warranty terms and condi- 
tions. 
The above configurations meet North American 
power requirements. For other power options, see 
page 491. 


(tanh a A I re a ee eee 
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1900A 


Fluke’s versatile 1900A Multi-Counter provides 
frequency, period, period averaging, and totalize 
measurements over a wide range of applica- 
tions. In frequency mode, the 1900A verifies the 
accuracy of signal sources such as generators, 
oscillators and transmitters. Period mode meas- 
ures the time duration of a single input cycle, 
which allows high resolution of low frequency 
measurements. In period average mode, the 
counter averages cycle time over 10, 100 or 
1000 cycles for still finer resolution. Totalize 
mode is similar to frequency mode except that 
the signal gate is open and closed deliberately, 
a feature useful for totalizing the cycles in a 
single RF burst or counting electromechanical 
relay contact bounce. A selectable 1 MHz low- 
pass filter provides input signal conditioning to 
give accurate low frequency measurements in 
electrically noisy environments. Aselectable 10:1 
attenuator is provided. 

A rechargeable battery is included in Model 
1900A-01, providing up to 4 hours of operation 
with a 14 hour recharge time. 


Specifications 


Technical Specifications 


Frequency: 5 Hz to 80 MHz. Four manually- 

selected gate times of 10 ms (100 Hz resolution), 

100 ms (10 Hz resolution), 1s (1 Hz resolution), 

and 10s (0.1 Hz resolution). Autorange position 

automatically seeks to fill all 6 digits but will not 

select a gate time greater than 1s (1 Hz resolu- 
_ tion) 
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(NSN 6625-01-049-1844) 1900A 


Period: 5 Hz to 1 MHz. Manual selection of 
single period or 3 period-averaging ratios: 

10° single period (100 ns resolution) 

10' periods averaged (10 ns resolution) 

10* periods averaged (1 ns resolution) 

10° periods averaged (100 ps resolution) 
Autorange position automatically seeks to fill all 
6 digits but will not select a period average of 
greater than 10? averages 
Totalizing: Accumulates up to 999999 counts, 
then activates overflow indicator 
Sensitivity: 25 mV, typically 15 mV rms sine 
wave, 5 Hz to 80 MHz. Frequency and totalize: 
200 mV peak-to-peak pulse amplitude with min 
imum pulse width of 20 ns. Duty cycle <10%. 
Period: 200 mV peak-to-peak pulse amplitude 
with minimum pulse width of 200 ns. Duty cycle 
<10% 
Input Impedance: 1 MQ, <30 pF 
Noise Filter: 1 MHz (3 dB point) lowpass 
Attenuator: Decreases sensitivity by 10 
Overload: 250V rms 5 Hz to 1 kHz decreasing to 
20V at 80 MHz 


Timebase 
Frequency: 10.00 MHz 
Aging Rate: <+5 x 10°’/mo 
Temperature Accuracy: 
0°C to 50°C eins) 6 (0) 
Line Variation: (410%) <+1x 107 


Display: 6-digit LED, leading zero suppression. 
Time between successive measurements is 200 
ms plus measurement time. 

Annunciation: MHz, kHz, ms, us, overflow 
Autorange: In both frequency and period modes, 
autoranging includes a unique 20% hysteresis in 
its switching thresholds to eliminate redundant 


up-range/down-range commands. This allows 
measurements to be made on signals containing 
large amounts of FM and oM. Hysteresis mem- 
ory can be reset by depressing the “Reset” 
button 


General Specifications 


Autoreset: A new measurement sequence is 
started every time a front panel button is acti- 
vated 

Temperature: 0°C to +50°C operating (40°C 
max in battery version if being charged while 
operating); -40°C to +60°C, non-operating 
Power: 115 or 230V ac +10% (100V ac avail- 
able) 50, 60 or 400 Hz. 6.5W line model, 8.5W 
battery model 

Fuses: 1/8A line version, 1/2 amp slow-blow 
battery version 

Size: 6 cm Hx 22cm Wx 25cmD (2.5in Hx 8.5 
in W (including handle) x 10 in D) 

Weight: 1.2 kg (2.75 Ib), 1.9 kg (4 Ib) with 
batteries 

Included: Instruction manual, power cord. Or- 
der Y9111, Y9112 coaxial cable(s) and Y9103 
50Q Terminator separately 


Ordering Information 


Models January 1989 prices 
1900A Multifunction Counter .................... $510 
1900A-01 w/Rechargeable Battery ............ 695 
Accessories (Also see page 485) 
A53 Whip Antenna ..........::...2:..80 eee 30 
C86 Carrying Case, Molded Plastic ....... 20 
Y7201 Attenuator/Filter ..............:ceeeeee 65 
Y8205 Soft Carrying Case 

w/shoulder Strap =:..0.22-.ascemnneenereenee 35 


Y9111 3 ft (0.93m) Coaxial Cable, 50Q . 20 
Y9112 6 ft (1.85m) Coaxial Cable, 50Q . 20 
Y9103 50Q Feed-thru Terminator .......... 35 
MO00-100-714 Dust Cover .............cccceeeee 10 
M00-200-611 3" Rack Adapter, Offset... 50 
MO00-200-612 3" Rack Adapter, Center.. 50 
MO00-200-613 3" Rack Adapter, Dual ..... 60 


Service & Support 
Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 
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I9I0A, 1911A & 1912A 


1910A, 1911A & 1912A Mu 
ae d oS Ske 


These rugged counters are at home on the 
production line, in the lab, or in the field and do 
the work of counters costing much more. They 
measure frequencies to 125 MHz, 250 MHz or 
520 MHz (depending on model), period of 
signals to 2 MHz, period average to 10 ps reso- 
lution and totalize to 9,999,999 counts. 


Autorange 


Full autoranging is supplemented by select 
able four-range manual operation. In autorange, 
the display is automatically filled to a maximum 
7-digit readout. A unique hysteresis capability 
eliminates undesirable up-and-down ranging for 
between-range signals. 
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Autoreset 


This automatic feature is activated every time 
you select a new range or function, which means 
you never have to wait for a second reading, the 
first one in the new measurement sequence is 
always correct. Autoreset saves time and 
reduces errors. 


Automatic Clean Dropout 


The 1911A and 1912A Channel B input has a 
circuit which automatically monitors the input 
and gives you instant warning in the form of zero 
readout whenever your input signal falls below 
the sensitivity threshold of the trigger circuit. 
When the signal level returns to an acceptable 
level, the counter locks on for a correct reading. 


Sensitivity 

A basic sensitivity of 15 mV, backed by Fluke’s 
conservative design margin, guarantees you 
will get reliable, solid readings every time. In 
practice, a typical sensitivity of 10 mV will be 
experienced. 


Versatile Timebases 


The standard 0.5 ppm per month timebase 
assures excellent long term stability for bench, 
production or field use. A convenient rear panel 
external timebase input jack and switch let you 
operate from your own 10 MHz frequency stan- 
dard at any time. Choice of optional time bases 
with improved aging rates and temperature 
stabilities allows you to purchase only as much 
stability as you'll need in your applications. 


Input Signal Conditioning 


Each counter offers trigger level and attenu- 
ator controls which operate over the dynamic 
range of the input to permit accurate readings in 
the presence of noise. Even ringing TTL signals 
can be accurately measured. In addition, the 
1911A offers a separate 50 ohm input for 50 MHz 
to 250 MHz and the 1912A does the same but 
goes to 520 MHz. 


Battery Portability 


All three counters are available with recharge 
able batteries for field portability. Order 1910A - 
01, 1911A-01, or 1912-01. Four hours minimum 
Operation gives you plenty of opportunity to 
solve those tough field service problems. 


Cistsheies) | 


BIR LTA WUE COREE 
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1910A, 1I9IIA G1912ZA 


Specifications 


5 Hz - 125 MHz 
1912A 


Specifications 


Technical Specifications 


Ch. A Attenuator: X1, X10 (approx.) 

Ch. A Trigger Level: +0.5V range 

Ch. A Totalize: 1 to 9,999,999 counts 

Frequency Accuracy: Timebase accuracy +1 

count 

Period Accuracy: Frequency accuracy plus 

trigger error* 

* Trigger error is less than 0.3% of one period + periods 
averaged for sinewaves of 40 dB signal-to-noise ratio 
or better and amplitude equal to sensitivity of counter 

Frequency Resolution: 0.1 Hz, 1 Hz, 10 Hz, 

100 Hz, manually selected. Autorange automati- 

cally seeks to fill 7 digits but will not select gate 

time <1 second 

Period Resolution: 100 ns, 100 single period; 

10 ns, 101 period averaged; 1 ns, 102 periods 

averaged; 100 ps, 103 periods averaged. 

Autorange automatically seeks to fill 7 digits; if 

input frequency is high enough, may select 104 

periods averaged (10 ps resolution) but will not 

select measurement time <1 second 


Option Specifications 
TCXO Options (-03, -04) 


Line 


Timebase Selection Guide 
Temperature 
Variation Accuracy 


Type Aging 

10 MHz Rate 

( ) (+10%) 0-50°C 

Standard| 7° * #1x107 | 45x 10% 
10°7/mo 


Option +3 Xx oe Bs 
107/mo 
Option £3)X mi ss 


*p-p variation 


Operating Range 


eres 


500 ns-0.2s 


(5 Hz-2 MHz) 


6Hz 125 MMe lee ee 
cemtirs (5 Hz - 2 MHz) 
50 MHz- 
roschos hacoies ae 


500 ns - 0.2s 


(5 Hz - 2 MHz) 


50 MHz- 502, VSWR dc +ac: <100V pk; 


Sensitivity 


15 mV rms, 5 Hz - 100 MHz 
25 mV rms, 100 MHz - 125 MHz 


15mV rms, 5 Hz - 100 MHz 
25 mV rms, 100 MHz - 125 MHz 


15 mV rms, 50 MHz - 175 MHz 
30 mV rms, 175 MHz - 250 Mhz 


15mV rms, 5 Hz - 100 MHz 
25 mV rms, 100 MHz - 125 MHz 


General Specifications 


Display: 7-digit LED, leading zeros suppressed 
Annunciation: MHz, kHz, msec, +sec, overflow 
Operating Temperature: 0°C to 50°C (line 
models). 0°C to 40°C (battery models) when 
operating and charging 

Storage Temperature: -40°C to +70°C (line 
models), -40°C to +60°C (battery models) 


External Timebase Input 
Frequency: 10 MHz to 300 kHz (typical) 
Amplitude: 300 mV rms, 5V p-p max 
Input Impedance: <1 kQ 
Power, Line Models: 100, 115, or 230V ac 
+10%, 48 Hz to 440 Hz, 8W maximum 
Power, Battery Models 
100V +10%, 48 Hz to 52 Hz, 8.5W max 
100V +10%, 58 Hz to 62 Hz, 8.5W max 
115V +10%, 58 Hz to 62 Hz, 8.5W max 
230V +10%, 48 Hz to 52 Hz, 8.5W max 
Note: Voltage and frequency must be specified at time 
of order 


Time (between successive measurements): 
200 ms plus measurement time 

Size: 6.4 cm H x 21.7 cm W x 27.1 cm D (2.52 in 
H x 8.55 in W x 10.65 in D) 

Weight: 1.5 kg (3.2 Ib) max, for line models. 2.2 
kgm (4.8 Ib) max for battery models 

Safety: Factory Mutual 3820 approved, CSA 
556B certified 

Included: Instruction manual, power cord. Order 
Y9111 or Y9112 coaxial cable(s) and Y9103 
50-Ohm Terminator separately 


Y7201 Attenuator/Filter 


The Y7201 is acombination variable attenuator 
and selectable low pass filter which can be used 
for input signal conditioning on all counters. 
Typical specifications are: 

Input Impedance: 47 kQ 

Attenuation Range: X5 to X100, continuously 
adjustable 

Low Pass Filter: 1 kHz, 20 kHz or 100 kHz, 
switch-selectable 

Maximum Input: 30V ac 


Input Overload Prescale 
Impedance (Max Input Voltage) Factor 


1 MQ/30 pF, 
ac coupled 


1 mQ/30 pF 

ac coupled 

502, VSWR dc + ac: <100V pk; 5 
<2.5:1 5V rms, fuse protected 

1 MQ/30 pF 

ac coupled 


dc + ac; <360V pk; 
250V rms, 5 Hz - 1 kHz 
10V rms above 1 kHz 

dc + ac;<360V pk; 
250V rms, 5 Hz - 1kHz 
10V rms above 1 kHz 


dc + ac; <360 V pk; 
250V rms, 5 Hz - 1 kHz 
10V rms above 1 kHz 


Ordering Information 


Models January 1989 prices 


1910A 125 MHz Multifunction Counter.. $685 
1910A-01 W/Rechargeable Battery ....... 845 
1911A 250 MHz Multifunction Counter.. 840 
1911A-01 W/Rechargeable Battery ....... 975 
1912A 520 MHz Multifunction Counter .. 925 
1912A-01 W/Rechargeable Battery ....... 1050 


Specify line voltage and frequency if other than 60 Hz 
and 115V ac 


Options (for 1910A, 1911A & 1912A) 


19XXA-03*% 2 ppm TCXO........eeeceeeee 245 
19XXA-04* 0.5 ppm TCXO..........c eee 305 
*Factory installation only. 

Accessories (Also see page 485) 

A53: Whip Antenna) <..:.-:)...cesee teers 30 
Y7201 Attenuator/Low Pass Filter.......... 65 
Y9111 3 ft (0.93m) Coaxial Cable, 

§02 BNC: to, BNC...) aa 20 
Y9103 508 BNC Feed-thru Terminator .. 35 
C86 Carrying Case, Molded Plastic ....... 20 
Y8205 Soft Carrying Case w/shoulder 

SUA) aia. <.-deestapcesess sects epee pee 35 


M00-200-611 3" Rack Adapter, Offset ... 50: 
MO00-200-612 3" Rack Adapter, Center .. 50 
M00-200-613 3" Rack Adapter, Dual ..... 60 


Service & Support 


Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 
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PM 6669 


for that temperature is retrieved from the mem- 
ory and the result is automatically compensated 
before display. In addition, because the tem- 
perature of the crystal is always compensated 
for each measurement, no warm up time is 
required for high accuracy measurement. 

If ultra-high stability calibrations are needed, 
the PM 6669 is provided with an input for an 
external reference frequency source. 


Pm GeGecg universal frequency counter I2ZOMH=z 77.1GHz PHILIPS 


tr IweUT A 
FILTERS 5O0kHz 


Unprecedented Counter Value 


The precision and stability of the MTCXO 
oscillator isn’t the only way that PM 6669 sets 
; new standards. A durable and stable metal 

Aga de pagl baee HIG i min cabinet that provides excellent RFI shielding; a 
oR ee NCTIONS —— é big benefit over the cheaper plastic cabinets 
teh neLD found in many other instruments. 


BLAN 


HOLD DIGITS 


STORE 


Introduction 


The PM 6669 is a multi-function frequency 
counter, spanning the frequency range from 0.1 
Hz...120 MHz, or optionally up to 1.3 GHz. 
Measuring functions include FREQUENCY, 
frequency deviation FREQ A-A,, FREQ A/A,, 
RPM, PERIOD, TOTALIZE counts and PULSE 
WIDTH. 

The built-in microprocessor uses the recipro- 
Cal frequency-counting technique to yield high 
resolution measuring results under all condi- 
tions even on low frequency measurements. 

Measuring accuracy is enhanced by the high- 
performance front-end, providing contin uous 
adjustment of sensitivity and noise immunity. 
Accuracy can be further increased with the op- 
tional high stability time-base. 

The instrument is designed to fulfill a broad 
range of needs with a full range of options, 
including a GPIB bus interface for systems use 
and a battery pack for line independent field use. 


Go 7 
nap 


High Stability MTCXO 


Until now, choice of the crystal timebase oscil- 
lator, which determines the final accuracy of the 
counter, was only between the low-cost uncom- 
pensated standard crystal oscillators, medium 
price TCXOs (temperature compensated crystal 
oscillators) and high price, high stability oven- 
controlled oscillators. 

Now, Philips has developed a mathematically 
compensated crystal oscillator which costs the 
same as a normal TCXO yet has a stability of 2 
x 10° (0...50°C), fully comparable with an oven 
stabilized oscillator. 

This new oscillator is called the MTCXO or 
Mathematically Temperature-Compensated 
Crystal Oscillator. It has an associated non- 
volatile memory, in which are stored the fre- 
quency deviations from the factory measured 
tempera ure dependent frequency curve at each 
temperature. During a measurement, the tem- 
perature of the crystal is measured, the deviation 


PM 6669 also has high-sensitivity input cir- 
Cuitry, with automatic triggering on all input 
waveforms, continuously variable attenuation 
and a switchable low-pass filter for noise reduc- 
tion all features normally found only in higher- 
priced counters. 

PM 6669 also offers an optional GPIB/IEEE- 
488* bus interface that provides full remote pro- 
grammability of all major functions, making it 
probably today’s lowest cost programmable 
precision counter. 

And finally, PM 6669 uses Philips’ state-of-the- 
art electronics technology throughout, including 
a new LSI single-chip counter which, together 
with a single-chip microprocessor, forms the 
complete counter logic. SMD (surface-mounted 
device) technology is also used for precise, 
highly automated assembly. 

Our advanced technology results in compact 
construction, low dissipation and very high relia- 
bility. All these benefits, in combination with 
PM 6669's very attractive price level, add up to 
an unprecedented combination of counter per- 
formance and value. 


High-Resolution Measurements 


Synchronized multiple-period measurements, 
with computation of the reciprocal value, allow 
high-resolution measurements on signals of all 
frequencies. PM 6669’s microprocessor elimi- 
nates traditional +1 input cycle errors, resulting 
in a measurement result of at least 7 digits per 
second of measuring time, regardless of the 
input frequency. This capability eliminates the 
need for the long gate times or period measure- 
ments which are normally required to obtain high 
resolution. 

A full 9-digit display allows complete presenta- 
tion of the measurement result, while unstable or 
insignificant display digits can be blanked to 
avoid erroneous readings of the display. 

Measuring accuracy is further assured by front- 
end circuitry that gives error-free triggering for all 
input waveforms. The low-pass filter effectively 


* The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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suppresses spikes, noise and interference, and 
even rejects spurious HF components that are 
stronger than the input signal itself. In addition, 
the wideband, continuously variable attenuator 
allows optimum matching of trigger sensitivity 
and noise immunity over a wide dynamic range 
from 20 mV p-p to 10V p-p. 


Frequency Range up to 1.3 GHz 


The standard PM 6669 has a measuring range 
that extends from 0.1 Hz up to 120 MHz. Option- 
ally available is a high-frequency input that ex- 
tends the input up to 1.3 GHz, for example for 
telecommunications applications. This input can 
handle voltages from 10 mV rms up to 12V rms 
for maximum versatility in operation. 


The Versatile Counter 


PM 6669's wide frequency bandwidth and high- 
precision performance make it the ideal counter 
for a very wide range of measuring applications: 
on the test bench, telecommunications and 
general purpose lab environments, in IEEE-488 
bus systems and with the optional battery pack, 
in the field. 

A selection of special purpose options can all 
be user-retrofitted as and when needed. This 
choice allows exactly the right instrument con- 
figuration to be selected for each application, 
without the need to buy unnecessary features. 
These options include high-stability timebase, 
1.3 GHz input, GPIB (IEEE-bus) interface, rack 
mount assembly, carrying case and battery pack. 


Specifications 


Measuring Functions 


Frequency A orB 


Range: 
Freq A: 0.1 Hz...120 MHz. Typically...160 MHz 
Freq B: 70 MHz...1.3 GHz (optional) 
Mode: Reciprocal frequency counting 
2.5 x 10” x frequency 


LSD displayed — 
measuring time 


Frequency A/A, 


A Frequency A measurement is done. The 
measured frequency is divided by the constant 
A, before display. A, is read from channel A and 
is stored using the STORE A, button. The reso- 
lution of the displayed ratio is determined by the 
Frequency A measurement. At power-on A, is 
set to 1 (default). 


Frequency A-A, 

A Frequency A measurement is done. The value 
of constant A, is subtracted from the measured 
frequency before display. A, is read from chan- 
nel A and is stored using the STORE A, button. 
The resolution of the displayed difference is 


determined by the Frequency A measurement. 
At power-on A, is set to 0 (default). 


RPM A 


A Frequency A measurement is done. The 
measured frequency is multiplied by 60, and 
shown on the display as revolutions per minute 
(rpm). 

Range: 0.1 Hz...12 MHz (6 rpm...720 x 10® rpm) 


Period A 


Range: 8 ns...2x10’s. For sinewave signals, 
period must not exceed 0.1s 

Mode: Single period measurement (SINGLE) 
and average period measurement (at 0.2, 1 and 
10s meas times). 

LSD Displayed 

Single period measurement: 
<100s) 

Period average measurement: 


Period average 2.5 x 10°” period 
measurement: measuring time 


100 ns (Time 


Totalize A 


The event counting is controlled by the Start/ 
Stop button. Sequential start-stop counts are 
accumulated. Reset closes the gate and resets 
the counter to zero. 

Range: 0...1 x 10'° with indication of K or M (Kilo- 
pulses or Mega-pulses). The result is truncated 
if out of display range 

Frequency Range: 

Sine: 10 Hz...12 MHz; 

Pulse: 0 Hz...12 MHz 


Width A 


A positive Pulse Width measurement on a repeti- 
tive signal is done. 

Range: 100 ns...2 x 108s 

LSD Displayed: 100 ns (Width <100s) 


Definitions 


LSD Displayed 

Unit value of the least significant digit displayed. 
All calculated LSDs (see measuring functions 
section) should be rounded to the nearest dec- 
ade (e.g. 0.3 Hz is rounded to 0.1 Hz and 5 Hz to 
10 Hz) and cannot exceed the 9th digit. 


Resolution 


Smallest increment between two measuring 
results on the display, due to the +1 count error. 
Freq A, B, Period A: Resolution can be 1 LSD 
unit or 2 LSD units. If 

LSD measuring time 

——————————___ <10’ 
FREQ or PERIOD 


the resolution is 2 LSD units (30% probability). 
Otherwise resolution is 1 LSD unit (70% proba- 
bility) 


SINGLE: Period A and Width: Resolution equals 
1 LSD unit 


Inaccuracy 
Inaccuracy depends on the following factors: 
E resolutions 


FREQ, PERIOD or WIDTH 
+ rel trigger error + 
+ rel time base error 


Relative Trigger Error: 
if noise voltage A (Vpp) 
Zn signal slope A (V/s) x meas time 
Relative Time Base Error: 

deviation from 10 MHz 


10 MHz 
For WIDTH measurements on non-symmetrical signals, 
the error caused by wrong trigger level setting should be 
added. 


ae 


Input Specifications 


Input A 


Frequency Range: 
typically...160MHz 
Sensitivity: 

Sine: 10 mV rms, 10 Hz...120 MHz 

Pulse: 30 mV pp, 0 Hz...120 MHz Minimum pulse 
duration: 4 ns 

Sensitivity decreases to 30 mV rms at 160 MHz 
typically 

Coupling: AC 

Impedance: 1 MQ/30 pF 

Attenuation: Continuously variable in two ranges 
between x1...x400 

Filter: Switchable 50 kHz low pass noise filter 
with a suppression of 20 dB at 200 kHz 
Trigger Levels: 3 different levels for triggering 
on signals with various duty factors, and AUTO 


: symmetrical input signals, should be 
selected for input signals with a duty 
factor of 0.25...0.75. 

: positive pulses, for input signals with 
duty factor <0.25. 

: negative pulses, for input signals with 
duty factor >0.75. 

AUTO Trigger Level: The counter will make test 

settings and automatically select the best trigger 

level setting. Auto requires repetitive signals 
with a repetition rate <100 Hz. Auto is not active 
in Totalize A measurements 

Maximum Voltage Without Damage: 350V 

(DC and AC peak); DC to 440 Hz falling to 

11V rms at 1 MHz 


Input B (Option PM 9608B): 


Frequency range: 70MHz...1.3GHz 
Coupling: AC 
Operating input voltage range: 
10 mV rms...12V rms; 40...900MHz 
15 mV rms...12V rms; 900...1100MHz 
40 mV rms...12V rms; 1100...1300MHz 


10 \HZ...1/20 2s 


Se 
ba rhe 
seals 
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AMTolerance: 94% at max 100 kHz modulation 
frequency. Minimum signal must exceed mini- 
mum operating input voltage requirement. 
Input impedance: 500 nominal, VSWR <2:1 
Max voltage without damage: 12 Vrms; over- 
load protection with pin diodes 


Input B (Option PM 9615): 

Not availabie in all countires 

Frequency range: 100MHz...1.0GHz 
Operating input voltage range: 

10 mV rms...12 Vrms; 100...900 MHz 

15 mV rms...12 Vrms; 900...1000 MHz 
For all other specifications, see PM 9608B 


Input C: 


(External reference input). The input automati- 
cally detects when a suitable external reference 
signal is connected. The use of an external 
reference signal is indicated on the display 
Input Frequency: 10 MHz +0.1 MHz 
Coupling: AC 

Sensitivity: 500 mV rms 

Input Impedance: Approximately 300Q at 

10 MHz 

Max Input Voltage: 15V rms 


General Specifications 


Power Requirements 


Line Voltage: 115 or 230V rms 46...440 Hz, 
+15% (<20 VA including all options) 

Safety: According to IEC 348 Class | and CSA 
5568 

Line Interference: Below VDE 0871 B and MIL- 
STD-461 

Battery Unit: See PM 9605 Option 


Timebase 


Crystal Version: Standard MTCXO 
Stability Against: 


Aging: 
per month <5x107 
per year <5x10° 


Temperature 

Changes 0..50°C = aneu 
Line Voltage 

Display 


Changes 10% 

Readout: 9 digit LCD display with unit and 
Cursor indication 

GATE: Indicates that the counter is busy meas- 
uring ’ 

REMOTE: Indicates when control over the 
counter is taken by an installed GPIB interface 
PM 9604 


Dimensions and Weight 


Size: 186mm W x 88mm H x 270mm D (7.3 in W 
x 3.5 in H x 10.6 in D) 
Weight: 2.1 kg (4.6 Ib) 
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Cabinet: The counter is housed in a metal cabi- 
net, to achieve good EMC characteristics and 
mechanical stability 


Environmental 


Temperature 

Operating: 0°C...+50°C 

Storage: -40°C...+70°C 

Altitude: 

Operating: 5000m (53.3 kN/m2 

Storage: 15,000m (15.2 kN/m2) 

Humidity: 

Operating: 10%...90% RH (no condensation) 
Storage: 5%...95% RH 


Auxiliary Functions 
Reset 


The RESET-button has three functions 

1. RESET. Starts a new measurement. The 
settings are not changed. 

2. LOCAL. Makes the counter go to LOCAL 
operation, when in remote operation (unless 
Local Lock-Out is programmed). 

3. START/STOP. Opens/closes the gate in 
TOTALIZE A MAN mode. 


Measuring Time 


A measuring time of 0.2s, 1s, 10s or Single can 
be selected. 


Disp! Hold/Store A, 


The Disp! Hold/Store A, button has two func- 

tions: 

1. DISPL HOLD: The current measuring result 
is frozen on the display. Anew measurement 
starts when Reset button is pressed. 

2. STORE A: This function is active in Fre- 
quency A measurements only. When the 
button is pressed for >1s, the result on the 
display is stored as the constant A,, which is 
used for the calculation of frequency differ- 
ence (A-A,) and ratio (A/A,). 


Blank Digits 


This function blanks any number of least signifi- 
cant digits on the display, in order to hide un- 
stable display digits 


Optional Accessories 


GPIB-Interface PM 9604 


Mounting: Inside counter cabinet 

Interface Functions: SH1, AH1, T5, L4, SR1, 
Ria Clee itesee 

Programmable Device Functions: 
Measuring functions 

Measuring time 

Trig level offset selection 

Trigger slope 

Manual totalize gate control 


Output separator selection 

Device clear 

Device trigger 

Set time-out 

High speed dump 

Short output format 

Free run/triggered measurements 

Set SRQ-mask 

Program data out 

Device identity 

Max. Data Output Rate: 

Normal Mode: Approx 5 readings/s 

High Speed Dump: Approx 100 readings/s 
The highest output rate is obtained at SINGLE 
measuring time 

High Speed Dump: The contents of the count- 
ing registers are transferred to the controller 
without being processed by the counter; the 
processing must be done in the controller. Max. 
data output rate: 100 readings/s. 

Output Time for Measuring Data 

Normal Mode: Approx 9 ms (20 bytes) 

High Speed Mode: Approx 4 ms (15 bytes) 
Response Time for Addressing: Approx 1 us 
Response Time for Trigger Command (GET): 
Approx 10 ms 

Typical Read Time for Programming Data: 
Approx 1 ms/byte 


Battery Unit PM 9605 


The PM 9605 is a rechargeable battery unit for 
mounting inside the counter. The unit contains a 
standard 6V sealed lead-acid battery. 

Battery Capacity (20°C): Approx 15 Wh, suffi- 
cient for 2 hours continuous counter operation 
Recharging: The battery unit is continuously 
recharged from the counter in line mode opera- 
tion (overcharge protection circuitry is built-in) 
Recharging Time: 5 hours to approx 75% of full 
capacity 

Battery Protection: Overcharge protection and 
auto shutoff to protect the battery from deep 
discharge 

Temperature 

Operating: 0°C...+40°C 

Storage: -40°C...+50°C 

Weight: 0.8 kg (1.7 Ib) 


Rackmount Kit PM 9606 


The PM 9606 rack kit is designed for use 
with the PM 6665/6/9 family of counters. The 
HM 9609/01 allows mounting of one counter on 
the left of the rack and a blank panel or a Philips 
PM 2534/35 DMM on the right. 


Carrying Case PM 9609 


The PM 9609 is a leather-like carrying case,for 
protection of the counter during transportation. 
included with the instrument: Operator Man- 
ual, line cord. 
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Ordering Information 


Model January 1989 prices 


PM 6669 120 MHz Universal 
Frequency’ Counteth csenha.a neers 


Optional Configurations 


When ordering, select basic "PM" model desired 
from above, plus construct a 3-digit/suffix by 
selecting 1-digit in each suffix column to iden- 
tify Input Frequency, Reference Oscillator, and 
Interface. 


Input Frequency Option 


/0-- Standard 120 Ml .................... N/C 
/4-- 1.3 GHz (PM 9608B/00)............. add 310 
Reference Oscillator Option 
/eV-cStandard:.. .avancca meee $N/C 
/-3- MTCXO (PM 9607/00) ............... add 240 
Interface Option 
/--1 Standard line voltage, non 
GPIBAIEEE-488e eee ee N/C 
/--3 Battery (PM 9605/00) ........0........ add 245 
/--6 GPIB IEEE-488 (PM 9604/00) ... add 295 


Example, Ordering Configurating 
To order the PM 6669 with standard 120 MHz 
input, MTCXO Oscillator, and no interface, se- 


lect: 
Price 
Model PM 6669 $775 
Configuration 
Option Suffix - Input /0-- N/C 
Oscillator /-3- 240 
Interface /--4 N/C 
Yields Complete 
Model Number PM 669/031 1015 


Options & Accessories 


PM 9604/00 GPIB Interface................... 295 
PM 9605/00 Battery Unit... 245 
PM 9607/00 MTCXO Time Base ........... 240 
PM 9608B/00 1.3 GHz HF-Input............ 310 
PM 9609 Carrying Case ......... eee 75 
PM 9581/01 50 Termination, 3W ........ 65 
PM 9585/01 50Q Termination, 1W ........ 30 
HM 9606/01 Rack kit for PM 6669 ......... 90 
HM 9606/00 Rack kit for PM 6669 

and 8840/2 or PM 2534/35 DMM....... 95 


All options can be field installed by the user. 
Note: Options PM 9604 and PM 9605cannotbe installed 
together in a PM 6669 Counter. 


Service & Support 


Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 


Note: The above configurations meet North American 
power requirements. For other power options, see page 
491. 
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Power 


H 


PM G668 high resolution coun 


OM FAST 


POWER x. 


‘MEASUREMENT 
Rate 


The microprocessor-controlled, high resolu- 
tion counters PM 6667 and PM 6668 span a wide 
frequency range of 10 Hz to 120 MHz and 10 Hz 
to 1 GHz, respectively, with excellent economy. 
Operation is fast and the available computing 
power provides very high resolution capabilities 
normally associated with more expensive instru- 
ments. 

The design incorporates an advanced technol- 
ogy microprocessor and dependable, large-scale 
C-MOS digital circuitry with fully integrated front 
ends which will handle a wide range of input 
signal voltages. Thus, the benefits of electronic 
performance are accompanied by a vastly re- 
duced component count. As a result, reliability 
and performance are increased, size and cost 
reduced. 


Automatic Triggering on all 
Waveforms 


No counter is better than its front end circuitry, 
therefore special attention has been given to 
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PM 6667 
PM 6668 


facilitate accurate and easy triggering. The 
multi-step attenuator allows attenuation of noisy 
input signals, giving a noise-immunity up to 10 
dB better than with normal x 10 attenuators. 

Another state-of-the-art feature is automatic 
trigger level setting. Depending on the input 
signal waveform, the counter sets automatically 
the required (+, 0, -) trigger level. Correct trigger- 
ing is ensured without tiresome manual adjust- 
ments, for sinewaves and also for both high and 
low duty cycle pulses. In addition to these ad- 
vanced features, the PM 6668 1 GHz front end 
has automatic PIN-diode attenuation, featuring 
automatic triggering and excellent excessive input 
signal tolerance. 


High Resolution Computing 
Counter 

By making a multiple period measurement and 
computing the reciprocal value, these counters 
perform high resolution frequency measurement 
on low frequency signals. 


The microcomputer thus eliminates the tradi- 
tional +1 input cycle error and avoids the need 
for long gate times or period measurements 
or the limitations of phase-locked frequency 
multipliers. 

Choice of two measurement times optimizes 
the measurement rate to the application. In the 
NORMAL mode, a seven digit resolution meas- 
urement is made every one second. 

The FAST mode allows the user to follow 
changing frequency values (as for circuit trim- 
ming) and gives a full six digit resolution every 
200 ms. 


Greater User Convenience 


In addition to automatic triggering, these count- 
ers bring excellent readout convenience by 
eliminating manual range selection. Independ- 
ent of the input frequency, maximum resolution 
is assured, without any risk of overflow. 

This capability plus indication of Hz, kHz, MHz 
and proper decimal point positioning is accom- 
plished by the microprocessor. Easy readout is 
ensured by the clear, high-contrast liquid crystal 
display with large 11.5 mm digits. 


Ideal for Field Use 


Both counters are packed in a rugged, high 
temperature and impact resistant polyphenyle- 
noxide case, containing a completely shielded 
metal inner construction. 

The lightweight yet compact construction to- 
gether with an optional battery pack and carrying 
case make these counters ideal for portable field 
use. A full battery charge gives approx. 5 hours 
of uninterrupted operation. 

Some 15 minutes before recharging is needed, 
a low battery indication ‘LO BAT’ is given on the 
LCD display. 


Self-Diagnostics 


After switch-on a self test routine is executed. 
Should an error be detected, it is shown on the 
display by a diagnostic code, explained in the 
manual. 


Quality without Compromise 

These compact counters have been designed 
to the highest possible reliability standards. They 
employ a PHILIPS CMOS LSI and a single chip 
microcomputer that contribute to the excellent 
MTBF of 40000 hours. 


Specifications 


Frequency Measurements 


Frequency Range 
PM 6667: 10 Hz ... 120 MHz. 
PM 6668: 10 Hz... 1 GHz 
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Frequency Only Counters 
PM 6667 & PM 6668 


LSD Displayed 

The unit value of the Least Significant Digit 
displayed is: 

In Normal Display Mode: 


07 x FREQUENCY 


In Fast Display Mode: 
<2.5 


10° 


x FREQUENCY 


(rounded to nearest decade, e.g. 0.4 Hz will be 
0.1 Hz, and 0.5 Hz will be 1 Hz) 


Resolution: 1 LSD unit 
Inaccuracy (relative frequency error): 
LSD 
"input frequency 
+ time base error 
Rel. Trigger Error 
For any Wave Shape: 
Measurement rate 
Signal slope (V/s) 
For Sinewaves: 
Measurement rate 


+ rel. trigger error 


x peak-to-peak noise voltage 


Input frequency x z x S/N ratio 
Example: for S/N ratio of 100 (40 dB) and 
sample rate of 1 measurement/s, the trigger 
error is: 


Srxe Oi 
input frequency 


Input Specifications 


Measuring Inputs 


Input Sensitivity: (In 15 mVrms position) 
LF-Input: 15 mVrms sinewave; 100 Hz...75 MHz 
25 mVrms sinewave; 10 Hz...120 MHz 

45 mVpp for pulses with a pulse duration of =>7 ns 
RF-Input: (PM 6668 only) 

15 mVrms sinewave; 70 MHz...800 MHz 

25 mVrms sinewave; 800 MHz...1 GHz 

Input Attenuation: 

LF-Input: x 1 to x 300 in 6 positions 

RF-Input: Automatic attenuation 

Trigger Level: A fixed (+, 0 or -) voltage is 
automatically applied to ensure proper trigger- 
ing on any waveform and duty cycle. 
Coupling: AC 

Input Impedance: 

LF-Input: 1 MQ//=25 pf 

RF-Input: 50Q nominal with VSWR <2 

(PM 6668 only) 

Max. Input Voltage Without Damage: 

DC: 300V 

AC: 260 Vrms at <440 Hz, falling to 12 Vrms at 
1 MHz 


Ext. Reference Input 


Frequency: 10 MHz 
Input Voltage Range: 0.5 Vrms...12 Vrms 
Input Impedance: 2 kQ 


Time Base 


(/.1. Standard Version) 

Frequency: 10 MHz 

Aging: <5 x 107/month 

Temperature Stability: (0...50°C, ref. to 
+23 °C): <1 x 10° 

(/.2. TCXO Version) 

Frequency: 10 MHz 

Ageing: <1 x 107/month 

Temperature Stability: (0...50°C, ref. to 
+23 °C): <1 x 10% 


General Specifications 


Display: 7 digits, 11.5 mm, liquid crystal display 
with unit indication of Hz, kHz, MHz and LO BAT 
Measurement Rate: Normal, (out): Approx. 1 
measurement/s; at frequencies below 100 Hz, 
the measurement rate gradually slows down to 
one measurement per second to reduce the 
trigger error influence. 

Power Requirements: 115/230V, +15%, 50..60 
Hz; 15 VA or built-in optional battery pack 
PM 9601 or by external 12V battery. 

Safety: According to IEC 348 and CSA 556 B 

Dimensions: 160 mm W x 77 mm Hx 180 mm L 
(6.3 in W x 3 in H x 7.1 in L) 

Weight: 1.2 kg (2.6 Ib) 


Environmental Conditions 


Temperature: 

Storage: -40°C...+70°C 

Operating: 0°C...+45°C 
Altitude/Barometer Pressure: 

Storage: 15000m (50000 ft)/15.2 kN/m2 
Operating: 5000m (15000 ft)/53.3 kKN/m? 
Humidity: 10%...90% RH, (26°C dew point) 


Optional Accessories 


PM 9601 Battery Unit 


The PM 9601 is a rechargeable battery unit for 
mounting inside the counters. This unit contains 
a standard 6V, 3 Ah sealed battery of solid gel 
lead-acid type and is provided with charging and 
overcharge-protection circuitry. 

Capacity (typical at 20°C): 

PM 6667: 6h of continuous operation 

PM 6668: 4h of continuous operation 


Recharging Time (typical at 20°C): 

10h to 90% of full capacity; 

5h to 70% of full capacity; 

Trickle charge during operation (Power on). 
Weight: 0.75 kg (1.65 Ib) 


PM 9602 Carrying Case 
Hard-shell, high-impact ABS carrying case pro- 
vides protection during transportation 


Included with the Instrument: Operating man- 
ual, line cord 


Ordering Information 


Models January 1989 prices 


PM 6667 120 MHz Counter...................- 
PM 6668 1 GHz Counter .....................08. 


Optional Configurations 


When ordering, select basic “PM” Model desired 
from above, plus construct a 3-digit /suffix by 
selecting 1-digit in each suffix column to identify 
Input Frequency, Reference Oscillator, and In- 
terface 

Input Frequency Option: 

/0-- Standard 120 MHz for 


PM’6667 only «nck ee N/C 
/4-- Standard 1 GHz for PM 6668 

ONIy ©.202is ee N/C 
Reference Oscillator Option: 
/-1- Standard Oscillator... eee N/C 


Pele TOXO. 2. ieoceserasesvinesks teeta ee ena add 180 


Interface Option: 
/--1 Standard front panel only, line 


VONAGE. 5 ..60i..5..0:scis0n eae N/C 
/--3 Battery (PM 9601/01)... add 200 
Options and Accessories 
PM 9601/01 Battery Pack .................. 200 
PM 9602/01 Carrying Case................. 40 
PM 9603/01 19-in Rack/Panel Mount 

Adapterinalsar.4..).. eae 75 
PM 9665B/01 50 kHz Low Pass Filter 

BNGC-BNCo.gisioae i. eee ee 35 


Service & Support 


Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 
Note: The above configurations meet North American 


power requirements. For other power options, see 
page 491. 
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| IEEE-488 


The following is a selection chart listing all the Fluke and Philips 
test and measurement instruments that support the GPIB/IEEE- 
488 bus. For more information on a particular instrument, refer to 
its section in the catalog. 


REAL TIME OSCILLOSCOPES Page 


PM 3295A 400 MHzViE Oscilloscope ni sraceece se tes cee 7 
PM 3296A 400 | MHZ. VEE Oscilloscopes. :crcsesteassscavscseceveasastsneee if 
PM 3285A 200/ Miz Vi Oscilloscopes ira se, eo inthe ata 7 
PM 3286A 200)|MiiziV iE @scilloscopentcccr nseteeeteeetnce seers i 
PM 3065 TOO'MEIZS@SCHOSCODG eee cae: ee tener ln watec tence aeneres 11 
PM 3067 PM 3065 witht RAGKMOUNt i... scoot meaees cor cnet coarse seeias 11 
PM 3070 100 MHz Oscilloscope with Cursors .........::cccccccceceeeereeeee 11 
PM 3072 PMisOZO:withtRackmoumta-csme sc. eres: sce. teaescsseeseseeams 14 
PM 3050 5Oi\MHZOscillOscope:tii. acc sence ae een 11 
PM 3052 PMi3050) with? Rackmount) excesses src seme terreno 11 
PM 3055 5O0'MizOscilloscopeytatn ote ene sere oe eee tele en 11 


PM S055 iwithiRackmoUntesskc.2 et ene eee 


PM 3340 2 GHz Digitizing OscillOSCOPe .............ccceseececessesesseseeseens 


PM 3320A ZO0IMs/s¥200;/MEZ DS Oxetee eee ee ee 31 
PM 3365 TOOIMS/S=100:MHZ:DSO\rczee tee tees coe eee eee eee 43 
PM 3367 PMis365.withiRackmoUinty.coute see ee eee eee 43 
PM 3350 1OO'\MS/S250) MHz: DSO} 2... ae eee ee eee ee ene 43 
PM 3352 PMi33S0iwith Rackmount ccc cerca eee eens 43 
PM 3305 S5IMHZID SO Leer hee ci, Hemet e ek. eae ee 50 
PM 3335 20'Ms/s#50IMEIz DSO) Seen eee ee Oe coe eens 47 
PM 3337 i 


PM 3308 


PM 8155 
PM 8271 
PM 8272 


LOGIC ANALYZERS 
PM 3565 


Logic: Analy Zentiyenis ce ite ai oe rai oe eta 

PM 3570 Logic AnalyZenc tis 1iG ees oe eee eae 8 145 
PM 3655 Logic ArialyZer.se:2 tire eso ponies meeergy one see) 153 
SIGNAL GENERATORS / SYNTHESIZERS 
6011A 


Synthesized Signal Generator ...........:.ccccecccseeseeeeeeseees 


6060B 1 GHz General Purpose Signal Generator .............:0000+ 246 
6060B/AK Pager & Communications Testing Signal Generator ....... 252 
6061A Low-Noise Performance Signal Generator ...............0:006 246 
6062A 2.1 GHz General Purpose Signal Generator .................+. 246 
6070A Synthesized Signal Generator ..........cccccccecsssecsseecseseseeens 254 
6071A Synthesized Signal Generator .........c.cccccccesccsserseessseseeees 254 
6160B Frequency Synthesizers.) n.ccsnte ee eee eee 258 
PM 5190X LE Synthesizer isiiicc et ccathaes nears enh eed 274 
PM 5390 Programmable RF Generator ...........c:cccccccsescssesesesseseeeeees 301 


SYNTHESIZED FUNCTION GENERATORS | 
PM 5191 


Programmable Synthesizer/Function Generator ............. 


PM 5192 Programmable Synthesizer/Function Generator .............. 268 
PM 5193 Programmable Synthesizer/Function Generator .............. 263 
TV & VIDEO PATTERN GENERATORS 

PM 5518TXI Color TV Pattern Generators ......sccscssecsssesssssecsssvecsseesssseee 307 
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COUNTERS 


1953A 
PM 6652C 
PM 6654C 


PM 6666 
PM 6669 
PM 6671 
PM 6672 
PM 6673 
PM 6674 
PM 6675 
7220A 
7250A 
7260A 
7261A 


8505A 
8506A 
8520A 
8520A/AS-1 
8520A/PRT 
8840A 
8840A/AF 
8842A 
8920A 
8921A 
8922A 

PM 2525 
PM 2534 
PM 2535 


1722A 
PM 21XX 
PM 2201 
PM 2202 
2205A 


120 MHz/1.1 GHz Programmable Timer/Counter 
Universal Frequency Counter 

120 MHz Timer/Counter 

1 GHz Timer/Counter 

120 MHz Reciprocal Frequency Counter 
550 MHz Reciprocal Frequency Counter 
600 MHz Reciprocal Frequency Counter 
1300 MHz Frequency Counter 

Universal Counter/Timer 

Universal Counter Timer 

Universal Counter/Timer 


Digital Multimeter, 6-1/2 Digits 

Thermal RMS Digital Multimeter, 6-1/2 Digits 
Intelligent DMM w/IEEE-488 Interface, 5-1/2 Digits 
MATE Digital Multimeter 

Precision Temperature System 

Digital Multimeter, 5-1/2 Digits 

Digital Multimeter, Mil-Spec Class B Inst., 5-1/2 Digits.... 
Digital Multimeter, 5-1/2 Digits 

DVM, BNC Input, 10 Hz-20 MHz 

DVM, Banana Jack Input, 10 Hz-20 MHz 

DVM, BNC Input, 2 Hz-11 Mz ..... 

Multifunction DMM, 4-1/2/5-1/2 Digits 

System Multimeter, 5-1/2 Digit 

System Multimeter, 5-1/2 Digit 


System 21 Modular GPIB Switching System 

GPIB Interface Card & Software for PCs 

MC-GPIB Interface Card & Software for PS/2 Machines . 
Switch Controller 


Meter Calibrator with Tape Deck 
Meter Calibrator (military) 
Precision Alternating Voltage Calibrator 
Precision Power Amplifier 
Precision Power Amplifier 
Transconductance Amplifier 
Direct Voltage Calibrator 

Direct Voltage Calibrator 
Resistance Calibrator 
Calibrator 

Amplifier 


Computer-Aided Meter Calibration Cluster 
Meter Calibration System 

Meter Calibration System 

Oscilloscope Calibration System 

Special Automated Calibration Workstations 
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PROGRAMMABLE POWER SUPPLIES Page 


4210A Programmable Power Supply, 100 MA .......c.ceccecceceeececeees 394 
4216A Programmable Power Supply, 100 MA ..........cccceccccceeeeeee 394 
4250A Programmable Power Supply, 1A ........ccccccsecsesceeceesesesees 394 
| 4265A — ' Programmable Power Supply, 1A .........:ccccccsececeseeesecseeeees 394 
4270A . Programmable Power Supply, 500 MA .........ccccscccsesesees 394 
4275A Programmable Power Supply, 500 MA .........cccccecesseeceeeees 394 


aNEcMOmMethyeSVStEM £2: <... sc. 2 ce.n-.50.co eee ee ee 
Thermocouple Digital Thermometer ..........ccccccsscececeeeeees 
leampetrature: SCalleles,:sattecietss. sense eee eee, 
RTD System with 2030A Printer .....0..0.0ccccccccccesescsseseeeeee 
T/C System with 2O30A Printer ...........c.0cscecccecdeeeceseceseeses- 
MICVE Salm oNIN LO ligne states heats a acct aft ach nd Gece eee a 


DataalOgginG SYSIGMyet sos essecres ecco eee et ess 
LEYS ( CEI GY] o TST Pe se aes cere EN Die 
Intelligent Computer Front End .............ccccccccseseeeseeeeeeerees 
Measurement & Control System .........c:ccccsesescsseesseseeeeees 
DatavACGUiSifioNi Sy Stennett s-.-.ccs....-cscseecezessseeeeses 
MulltipointeDatal RECOrdetighssteme tse sc. occcecccee.5uscuseasereceees 
Multipoint BatayRecorden v...cs sees s.5.<.cs4: eserves 


1760A DISKEDINGLSVSION werent eone ene. cr eee ee 
1761A DualaDIsk' Drive SYVStem) Asses ets ee oveesce te veteecssvscsensce eceineeee 
1765B/20 20M Byte Winchester Disk Drive ............ccccccccsesseeeeeeeeees 
1765B/20M 20M Multi-User Winchester Disk Drive .............c:cccceeeeees 


_|MICRO-SYSTEM TROUBLESHOOTER 


9020A-002 Micro-System Troubleshooter .............:cccccceseeesessssesesserens 
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Introduction 


Instrumentation Systems Introduction 


= ATE System 


Philips & Fluke & GPIB/IEEE-488 


Philips and Fluke offer not only a wide range of 
sophisticated test and measurementinstruments, 
but also controllers, software and switches for 
GPIB/IEEE-488* systems. 

Philips’ and Fluke’s extensive experience in 
automated test and measurement has resulted 
in instruments ideally tailored for use in GPIB 
instrumentation systems. When combined with 
worldwide sales, support and training facilities, 
the user is assured of simple and timely set-up of 
his own GPIB system. 


Note: All products with a PM prefix are designed and 
manufactured by Philips. Allother products are designed 
and manufactured by John Fluke Mfg. Co., Inc. 


The GPIB (General Purpose Interface Bus) is 
equivalent to the IEEE-488 and IEC-625 busses 
as worldwide standards supported by all major 
instrument suppliers. Philips and Fluke partici- 
pate in international standardization committees, 
improving existing standards to ensure GPIB 
instrumentation systems are easier to build. 


Instrument Controller 


The instrument controller is the central ele- 
ment in a GPIB instrumentation system. The test 
program covering instrument control, data proc- 
essing/analysis and display will, in most cases, 
be developed and executed on the controller. 

Philips and Fluke offer a number of software 
packages to ease programming of instruments, 
data processing/analysis and data presentation 
on screen for their dedicated and PC-based 
instrument controllers. 


Dedicated Instrument Controller 


The dedicated instrument controller is an in- 
dustrial instrument controller specially designed 
to control the GPIB bus. Dedicated controllers 
can extract maximum performance on the bus 
and are typically used for large scale GPIB 
applications. Program execution speed and re- 
liability are the key elements for a dedicated 
controller. Philips and Fluke offer the 1722A In- 
strument Controller for medium to large scale 
GPIB applications. The touch-screen, display, 
processing power and wide range of software 
and hardware make the 1722A suitable for in- 
dustrial applications. For more information, see 
page 365. 


PC-based Controllers 


The PC, with its excellent price/performance 
ratio, and wide range of software and hardware 
options, is now very popular as a GPIB instru- 


“The terms GPIB and IEEE-488 may be used 
interchangeably throughout this catalog. 
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ment controller for small to medium-sized appli- 
cations. Philips and Fluke offer GPIB interfaces 
for the PC/XT and AT (PM 2201, page 379) and 
PS/2 (PM 2202, page 379). Software is provided 
to ease programming, such as the PM 2240 
TestTeam (page 374) and PM 2230 Series of In- 
strument Drivers (page 376); and the PM 2260 
Oscilloscope Signal Processing Package (page 
377) extends the measurement capabilities of 
Philips DSOs with extensive waveform analy- 
sis, display and storage functions on the PC. 


Switching and I/O 


Philips and Fluke offer 2 types of GPIB con- 
trolled switching and I/O systems: System 21, a 
modular switching and I/O system for small to 
medium-sized GPIB systems (page 380); and 
the 2205A Switch Controller/Scanner (page 392) 
tailored for applications in production testing, 
process monitoring, process automation, cali- 
bration etc. 

Between them, System 21 and the 2205A 
cover virtually any switching applications in GPIB 
instrumentation systems. 


System or Board 
under test 


GPIB-bus 


The Main building blocks of a GPIB system are: 

¢ Instruments 

«Switches to connect the instruments to the device 
under test 

*A GPIB controller for controlling the system and 
processing and displaying the measured data 
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The 1722A represents the evolution of a con- 
cept pioneered and introduced by Fluke in 1979 
— the concept of using a touchscreen as the 
primary interface between an operator and a 
high-performance instrument controller. Few 
things could be more user-friendly. And it 
allowed the keyboard to be treated as a program- 
ming tool, usually unplugged and removed from 
an operating instrumentation system. Rack 
mounting was simple. 

Fluke’s first instrument controller was the 
1720A. The 1722A has improved capabilities. 
But, because we are committed to maintaining 
the highest possible level of software compati- 
bility consistent with evolutionary improvements, 
the 1722A runs programs that were developed 
for even the first 1720As delivered. As we 
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1722A With Keyboard 


continue to develop microcomputer products at 
Fluke, the software investments made by 
Our customers remain a foremost design 
consideration.* 


High Performance Microcomputer 


The 1722A is a microcomputer designed for 
control of automated instrument systems in the 
laboratory, the plant, or the factory and for infor- 
mation management systems. 

The 1722A is an entirely new design internal- 
ly. The high speed 16-bit microprocessor uses a 
24 MHz clock to achieve an instruction cycle rate 
of 6 MHz. High-speed floating point arithmetic 


* The 1722A has been incorporated into a number of 
Fluke calibration systems. See pages 212 through 
226. 


[722A 


«ay 


IEEE-488 


processing is implemented through extensions 
o the microprocessor instruction set. A separate 
display processor, with high speed vector gen- 
erator and graphics memory work space, 
functions as an independent graphics display 
terminal for the central processor. 

When powered on, the 1722A looks to its 
internal floppy disk (or to optional non-volatile 
RAM) for operating software. Updating to newer 
software is a simple matter of inserting a disk and 
restarting. You are not tied to permanently- 
installed ROMs. Yet the 1722A is easily set up to 
automatically start running your application. After 
loading operating software, it looks for a start-up 
command file. The file is treated as keyboard 
inputs, instructing the controller to perform any 
task sequence. If software is stored in optional 
non-volatile RAM memory, you never need to 
bring a disk near it. 

RAM memory in the 1722A can be partially 
allocated as a file-structured electronic disk, 
for high speed task overlays and large, fast- 
access virtual data arrays. Software develop- 
ment tools make the task of writing programs 
more efficient through such features as wildcard 
file identification, utility command files, and recall 
of previously typed commands. 

The 1722A includes five slots for additional 
memory and interface options. The standard 
136K RAM memory is internally expandable to 
over 3.0 megabytes. The 400K-byte internal 
floppy disk drive capacity can be expanded 
through the 1760A or 1761A Disk Drives to 2 
megabytes of on-line floppy disk file storage. 
The 1765B Series of Winchester disk drives 
provides 20M bytes of file storage, in two 
models. Non-volatile RAM options can be in- 
stalled for rugged, permanent file storage, 
especially suited for harsh environments. Up 
to 2.5M bytes of non-volatile memory, may be 
installed. 


Touchscreen Display System 


With its touchscreen display, the 1722A is 
particularly well suited for applications where 
semi-skilled personnel need to operate complex 
systems performing sophisticated tasks. The 
friendly graphics display takes the place of the 
often-intimidating keyboard, yet offers access to 
the software that keeps your system running. An 
operator is prompted one step at a time for 
information or decisions through informational 
displays, and responds by simply touching the 
screen. The predictability of procedures allows 
true trend analysis to be performed, pinpointing 
common failure modes or process impediments. 
Systems based on this concept are easily 
updated for new tasks. The cost and downtime of 
installing new switch or key labels is eliminated. 

Fluke’s experience producing the touch- 
screens goes back to 1979. It has proven to be 
a rugged, reliable component. 
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Touchscreen interactive display 


Characters Plus Graphics 


The graphics display capability of the 1722A is 
independent of its character display, and of the 
1722A central processor. With its own display 
processor, high speed vector generation hard- 
ware, and 64K graphics display memory, the 
1722A is a sophisticated tool in the hands of 
the creative system designer. The 64K display 
workspace is over three times the size of the 
640 by 224 pixel display window: 2048 pixels 
wide by 256 pixels high. You can use it to 
display data in strip chart form, and move the 
display across the window by touch commands. 
You can also use it to prepare up to three inde- 
pendent data screens available for instant dis- 
play. Once the graphics display is generated, a 
hard copy of the graphics plane can be printed 
under program control. 

The 1722A character display is an independ- 
ent function that can overlay graphics data dis- 
plays for labels, or be used alone for test and for 
programming. Because the graphics and char- 
acter displays can be independently enabled, 
screens can be prepared “off-line” and dis- 
played when ready. Numerous ANSI-compat- 
ible character attributes are available to add 
emphasis to portions of displays. Attributes 
such as inverse or underline can be pre-defined 
for display fields, or made a part of characters 
as they are sent to the screen. 

The 1722A includes an industry standard 
composite video output that will display what 
ever is on the 1722A screen on a video monitor. 
This can be useful for training presentations as 
well as for system requirements that include a 
remotely mounted display. 


Interfacing 


The 1722A includes an IEEE-488 bus inter- 
face port and an RS-232-C serial port. The IEEE- 
488 interface can control up to 14 instruments at 
transfer rates of up to 30K bytes per second. 
Powerful IEEE-488 commands are supported 
as a part of each 1722A programming language. 
The 1722A can be set up to function as a 
system controller or as an addressable device 
in a multiple-controller system. In either config- 
uration, the 1722A can pass control to another 
controller and take it back when offered. As 
system controller, the 1722A starts up as con- 
troller-in-charge and can use IFC (Interface Clear) 
to reset all bus devices. 


Three of the five expansion slots are available 
for additional interfaces: 

Option 17XXA-008 adds an additional IEEE- 
488 interface and an additional RS-232-C serial 
data port. The 1722A can accomodate up to four 
IEEE-488 ports. 

Option 17XXA-009 is a reconfigurable, dual 
serial port with its own buffer memory. It is supp- 
lied configured for RS-232-C with full modem 
compatibility. Each port can be easily reconfig- 
ured for a 20 milliamp current loop, or for RS-422 
balanced lines. Up to three -009s may be in- 
stalled for a total system of seven serial ports. 

Option 17XXA-002 (Parallel Interface) gives 
you two independent 16-bit parallel I/O ports 
that can function as independent lines, 8-bit 
bytes, or 16 or 32-bit words. Line protocol is 
available (but not required), and the sense of the 
data can be reconfigured to either High true or 
Low true. A maximum of three modules may be 
installed for a total of six 16-bit ports. 


Options & Peripherals 


RAM Memory Expansion Modules 
(-006, -007, -016, -017) 

Internal program and data space may be ex- 
panded to over 3M bytes with RAM expansion 
options. Memory may be added in the following 
increments: 

17XXA-006 256K bytes 

17XXA-007 512K bytes 

17XXA-016 1M bytes 

17XXA-017 2M bytes 

Application programs can assign any part of 
this memory to function as an “Electronic Disk.” 
Programs and data may be loaded to this E-Disk, 
allowing faster transfer rates and no disk wear. 


Non-volatile RAM Options 
(-018, -019, -020) 

These options provide either 256K bytes 
(-018) or 512K bytes (-019) or 1M bytes (-020) 
of file-structured, non-volatile RAM memory. 
Transfer rates are comparable to RAM -- over 
1M bytes per second. Up to 5M bytes non- 
volatile RAM may be installed in the 1722A. 

Non-volatile RAM is solid-state medium which 
is immune to pollution and vibration, making it 
ideal for harsh environments where floppy disk 
operation is not practical. Non-volatile RAM is 
battery backed up for up to five years to retain its 
file contents through a power loss. Since non- 
volatile RAM has a much greater tolerance to 
temperature extremes than other media, the 
1722A can operate from 0°C to 40°C when non- 
volatile RAM is the primary file storage medium. 
Non-volatile RAM provides a write protection 
switch to protect its file contents. 


Internal Winchester Disk Drive 


John Fluke Mfg. will be introducing an internal 
winchester disk drive for the 1722A in April 1989. 
For further information please contact your local 
Fluke Sales Eingineer or Representative. 


External Floppy Disk Drive Systems 
(1760A and 1761A) 


The Fluke 1760A Disk Drive and 1761A Dual 
Disk Drive each provide high capacity floppy 
disk file storage. The 1760A and 1761A use 
double-density dual-head disk drives. The full 
on-line capacity is 400K bytes for the 1760A, and 
800K bytes for the 1761A, including a file direc- 
tory for each floppy disk. They interface to the 
1722A via the IEEE-488 port. Both systems are 
rack mountable and easy to install and use. 
Transfer rate is 22K bytes per second. Up to two 
1761As can be accommodated, for a total of 2M 
bytes of on-line floppy disk file space. 


External Winchester Disk Drive 


The 1765B Series of Winchester disk drives 
provides high-capacity hard disk file storage for 
the 1722A Instrument Controller: 

1765B/20 20M byte Winchester Disk Drive 

1765B/20M Multi-User 20M byte Winchester 

Disk Drive 

Both models provide for easy connection to the 
1722A Instrument Controller through a standard 
IEEE-488 interface, and are rack-mountable, 
using the optional rack-mount kit. More informa- 
tion is available in the following “Disk Drive” 
section. 


Floating Point Math Coprocessor 


John Fluke Mfg. will be introducing a floating 
point math coprocessor for the 1722A in April 
1989. For further information please contact 
your local Fluke Sales Engineer or Representa- 
tive. 


Software 


For information regarding 1722A Software, 
see the following “Software” section. 


Module-Level Diagnostics 


The 1722A is a modular design with diagnos- 
tic software that allows semi-skilled operators to 
identify failures to the module level. Spare- 
module kits are available for the most time- 
critical applications. Fluke also maintains an 
inventory of 1722A modules that may be shipped 
within hours in most cases, and which can be 
exchanged for a defective module for a nominal 
charge. Contact your Fluke Technical Service 
Center for more information. 


Manuals That Make the Task Easy 


Experience will tell you that the major invest- 
ment in an automated instrument system is not 
in the hardware, but in system integration and 
the development of application software to run 
it. The quality of documentation is a key consid- 
eration. You will find that 1722A manuals are 
among the most readable, consistent, and sen- 
sible software documentation available any- 
where. Ask your Fluke Sales Engineer or Repre- 
sentative to let you evaluate the 1722A through 
its manuals. You will be pleasantly surprised. 


ooo 
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OEM Sales 1722A in Your Products 


The 1722A is used as a component part of 
many products manufactured by companies 
other than Fluke. Custom packaging and match- 
ing paint colors are routinely negotiated. Fluke 
offers the discounts, policies, and worldwide 
support to make it work, too. If you are designing 
a product that would be more competitive with a 
touchscreen and a high performance micro- 
computer system, call your Fluke Sales Engi- 
neer or Representative for more information. 


Specifications 


Temperature: 10°C to 40°C with floppy disk, 
operating; 0°C to 40°C without floppy disk, 
operating. 10°C to 52°C with floppy disk, non- 
operating; -20°C to 60°C without floppy disk, 
non-operating 

Relative Humidity: 20% to 80% non-con- 
densing, operating; 8% to 90% non-condensing, 
with floppy disk, non-operating or 5% to 95%, 
non-condensing, without floppy disk, non- 
operating : 

EMI and RF! Emissions: Tested to FCC Part 
15, Subpart J, Class B; VDE 0871, Class B; 
CISPR 11-1975 

Power: 90V to 132V ac or 180V to 264V ac, 47 
Hz to 440 Hz. 175W maximum 

Size: 13 cm H x 43 cm W x 55 cm L (5.25 in x 
17 in x 21.5 in) plus feet 

Weight: 14.5 kg (34 Ib). Keyboard 1.4 kg (3 Ib) 
Included: Y1700 Keyboard, power cord, BASIC 
system disk, diagnostic disk, “Getting Started” 
manual and disk, System Guide manual, 
Operator’s manual, BASIC Programming Man- 
ual, and a pad of 50 display worksheets 
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Ordering Information 


Model January 1989 Prices 


1722A Instrument Controller .................. $6990 
1722A-1 Instrument Controller 


WIOS IOV DOGG omate cote stan terrae See 6790 
Options (for 1722A & 1722A-01)* 
-002 Dual 16 Bit Parallel Interface ......... 990 
-006 256K-Byte RAM Expansion ........... 1000 
-007 512K-Byte RAM Expansion ........... 1400 
-008 IEEE-488/RS-232 Interface ........... 850 
-009 Dual Serial Interface ................00. 990 
-016 1M-Byte RAM Memory Expansion 1800 
-017 2M-Byte RAM Memory Expansion 3200 
-018 256K-Byte Non-Volatile RAM ........ 1700 
-019 512K-Byte Non-Volatile RAM ........ 2700 
-020 1M - Byte Non-Volatile Ram .......... 3700 


Language Systems (See page 368) 


-200U System S/ W Update ................... 150 
-201 Assembly Language 

Development System .............:cesccee 1495 
-202 FORTRAN Development 

SVSLGMII: Sateen itthee td ee te eee ee 1495 
-203 Compiled BASIC 

Development System ..............:.0:c000 490 
-205 Extended BASIC 

Development System .............2:cesc00 490 


-912 Non-ANSI C Development System 1995 
-913 Non-ANSI C Compiler ..................- 1495 


Software Options (Also see page 368) 


-900 Software Binder ................0::ccccceee 30 
SOOT Gabby seenman. ecto ie eee oS 
-902 Touchscreen Toolbox ...............00 295 
-903 Compiled MenuBASIC ................... 295 
-905 Extended MenuBASIC ................... 295 
90 fe I ANSDO! Cha Cterecebe es sccr cect cen canna 450 
$1703 Compiled MenuBASIC 

Development Package ............::.::060 1900 
$1705 Extended MenuBASIC 

Development Package .............:::0006+ 1900 


Peripherals 
1020 Touch Control Screen 


(includes a desk-top enclosure) ......... 1820 
1021 Touch Control Screen................... 1695 
1760A 400K Byte Disk Drive ................. 1950 
1761A 800K Byte Dual Disk Drive......... 2950 
1765B/20 20M Byte Winchester 

DISkKSDIIVGz cence ts eiicernese eo teecece: 3295 
1765B/20M Multi-User 20M Byte 

Winchester Disk Drive ...............000000 onreq 
1780A InfoTouch® Display .................... 2150 
Accessories (Also see page 485) 

Y1700 Programmer's Keyboard ............ 395 
Y1702 2m RS-232-C Null Modem 

Cabler eres She wee Ameen 125 
Y1703 4m RS-232-C Null Modem 

CableRiec Aree. tert on es ey 150 
Y1704 Circuit Board Extender ............... 200 
Y1705 0.3m RS-232-C Null Modem 

Cablete es emi ern et 75 
Y1706 Double-Sided Blank Disks 

(DaCk agen O)peseet tee c..c.ltcsceexcs desis 60 
Y1707 2m RS-232-C Interface Cable... 125 
Y1708 10m RS-232-C Interface Cable.. 150 
Y1709 2m Printer Cable.............ce 125 
Y1790 Rack Mount Kit w/24" Slides ...... 195 


Y1795 Carrying Handle for portability .... 48 
Y8021 1m Interface Cable 


TOME EE A COLD Sie tecere ates ae ee 130 
Y8022 2m Interface Cable 

Old EEA 6 On OU S peneemenne eens ene ae 145 
Y8023 4m Interface Cable 

[OTE EE-4 GG DUSireereneenss ees eee ee ee ies) 


Service & Support 


Warranty 

One-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 


Extended Warranty 
SC1-1 722AIRepaites t. = fee ee 
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IEEE-488 


1700 Series Software 


The power of any computer system lies in the 
software that is supported with the system. The 
1722A Instrument Controller and 1752A Data 
Acquisition System support a variety of soft ware 
development systems, utilities and applications 
packages. Each package is designed to help the 
programmer develop software to fit the system 
to his particular application. Fluke also offers 
training and consulting services to help get your 
system up and running in the shortest possible 
time. 


System Software 
File Utility Program 
SET es 
Alias File 
Command Files 

TOORN 
EDIT 
SHELL 


Fluke’s FDOS operating system combines the 
best features of both benchtop computers and 
minicomputers. Like a benchtop unit, the user 
can power-up the system and immediately begin 
programming in BASIC. No further knowledge of 
the operating system is required. For the ad- 
vanced programmer, powerful utilities allow the 
user to perform complex functions with a mini- 
mum of keystrokes. Features include: 


File Utility Program — Simplifies management 
of file structured devices such as the floppy disk, 
or bubble memory. Its concise, simple commands 
allow the user to transfer the con tents of files 
or whole disks with a single command. Other 
features include wildcards, interactive com- 
mands, and file protection. 


SET — Allows software set-up of serial port 
communications parameters, including baud rate, 
timeouts, and XON/XOFF handshaking. 


Alias File — Allows the user to define his own 
commands for the system. 


Command Files — Allows the user to define 
command sequences for the system. Flexible 
features allow the user to develop interactive 
sequences.which can interface with the opera- 
tor through either the keyboard or the 
touchscreen. Command files may also be used 
to automate the controller's start-up sequence. 


TCOPY — The touch copy utility allows the user 
to perform file management through the touch- 
screen. It allows copying of files by name, date 
of creation, etc. 


EDIT — The system editor is a powerful screen 
editor, with capabilities for searching, replac ing, 
and cut-and-paste. 


SHELL — The user may set the default console 
program with the SET SHELL command. This 
allows the programmer to design a system where 
his application program is the only software that 
the operator can see. 


Other utilities allow the user to configure the 
operating system, check compatibility between 
various versions of software, and set the time 
and date through the touchscreen. 


BASIC 


The 1700 Series supports three BASIC pack- 
ages. Compiled BASIC and Extended BASIC 
are available as options. Each package provides 
the programmer with the development tools 
necessary to take on the task of developing 
industrial control systems. 


Compiled BASIC 


The 17XXA-203 Compiled BASIC Option pro- 
vides greater flexibility and speed while main- 
taining the ability to compile Fluke Interpreted 
BASIC. Programs can be run three to five times 
faster with Compiled BASIC than with Fluke 
Interpreted BASIC, while using less memory. 
Compiled BASIC includes the capability of link- 
ing subroutines in FORTRAN or Assembly 
Language. 

Compiled BASIC permits large multiple-line 
statements, and long descriptive variable names. 
It also permits labels to be used in place of line 
numbers for branch targets while leaving the use 
of line numbers optional. Compiled BASIC sub- 
routines exchange parameters, and use local 
variables and common variables for true modu- 
larity. This freedom of format allows BASIC 
programs to be written in a readable, structured 
form. Multiple-line statements can be especially 
useful, for example, when a program requires 
many lines following an IF state ment. Key fea- 
tures include: 

* Program execution 3 to 5 times faster 

° True subroutines with local variables 

° Use of program overlays for large programs 

* Three dimensional arrays 

* Alphanumeric labels for lines and/or state- 
ments 

* Long variable names 

* Continuation lines — up to 200 lines per line 
number 

* Powerful screen editor 


Extended BASIC 


The 17XXA-205 Extended BASIC Option pro- 
vides a compiler that allows the 1722A program- 
mer to easily develop large BASIC programs 
without having to use a complex overlay struc- 
ture that can be required when using Fluke 
Compiled BASIC. (Program space can be over 
two megabytes.) The statements and syntax are 
the same as those found in our Compiled BASIC. 
Key features include all those mentioned for 
Compiled BASIC except execution speed is only 
twice as fast as Fluke Interpreted BASIC, while 
eliminating complex program overlays. 


Comparison of Fluke BASIC Offerings 


Extended 
BASIC 


Interp’d |Compiled 
BASIC BASIC 


Feature 


Execution Speed 
Ratio (appx) 
Program Expan- 
sion Method 


Immediate Mode 
Commands 


nN 

© 
za 
io 
= 
® 
no 
wo 
a 
za 
oT 
= 
® 
n 
V 
ne) 
= 

} tox 
= 
= 
CO) 
12) 


2-3 


Overlays | None req 


Chaining 


oe. 
a 


< 
oO 
n 
ES 
[e) 


Oo 
n 
: 
fo) 
n 


Continuation 
Lines 


Long Variable/ 
Statement Names 
True 

Subroutines 


z= 
fo) 


o 
< 
oO 
Oo 
of : 
19?) 
Oo 


Yes es 


Program 
Libraries vo Yes Yes 
Option To Omit 


51 


(o} 
ol 
sg 
oO 


Input Line State- 
ment Capacity 
Import/Export 

Statements No 
(Global Variables) 


Step Mode 
Debugging 


N 


tale! 
= ; 
oO 
n 


Yes 


FORTRAN 


The Fluke 17XXA-202 offers a complete sys- 
tem for development of FORTRAN programs or 
subroutines with performance rivaling many 
minicomputers. Fluke FORTRAN makes it easy 
to use the features of the 1700 Series. Libraries 
provide routines for numeric and text manipula- 
tion, touchscreen and graphics support, and 
communications, including GPIB/IEEE-488*. 
Fluke FORTRAN can also interact with the 
operating system to provide functions such as 
file management and interaction with the system's 
command line interpreter. 


* The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 


Se eee 
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Typical Statement Execution Times 


syste Compiled - 
BASIC ORTRAN 


Math Functions Execution Time, msec* 


Control Statements 


0.189 


0.622 
0.254 


0.076 


0.121 
0.142 


0.004 


0.110 
0.036 


(integer counter) 
IF-THEN 
GOSUB/RETURN 


*Data may vary depending on application 


Assembler 


The 17XXA-201 allows the programmer to 
develop high speed or specialized routines in 
assembly language. The package includes a 
structured preprocessor which allows the use of 
high level constructs for program flow control. 


Program 
, Space 


BASIC 


Interpreted 
Compiled 


to 3M bytes 
to 3M bytes 


28K bytes ' 
17XXA-203 | 35K bytes ' 


Extended 


FORTRAN 17XXA-203 | 64K bytes ' 


17XXA-205 |to 3M bytes | to 3M bytes 


to 3M bytes 


Non-ANSI C 


Can be increased using overlays or chaining 
? Recommended hardware 
* Advanced Support available through Touchscreen 
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Selection Guide — Language Systems 


Using Macrostore*, double- and single- preci- 
sion floating point arithmetic instructions be- 
come part of the language, simplifying code 
development. Also provided is the Hex Debug- 
ging Tool (HDT), with disassembly capability to 
speed program development. 


C 


The 17XXA Non-ANSI C Development System 
supports features such as user defined data 
structures, full complement of math functions, bit 
fields, string manipulation and Whitesmith 1|/O. 
For real-time and instrument control applica- 
tions, the system supports a full complement of 
interrupt processing structures, IEEE-488 1/O 
commands, and a complete interface to the 
FDOS operating system. 

This package requires the 17XXA-201 Assem- 
bly Language Development System. Due to this, 
the package is available two ways; as the 17XXA- 
913 Non-ANSI C Compiler or as the 17XXA-912 
C Development System, which includes both the 
17XXA Non-ANSI C Compiler and the 17XXA 
Assembly Language Development System. 


FlexSys Test Software (ATLAS) 


To speed development and reduce software 
maintenance costs of test systems, the ATLAS 
language is available for the 1722A. More infor- 
mation is available in the following FlexSys 
section. 


Touch- 
screen 
Support 


IEEE-488 
Support 


Comments 


Complete 
Complete 


Structured BASIC 


Complete Structured BASIC 


Hex Debugging 
Tool Provided 


Std FORTRAN IV ~300 No 


17XXA-912 | 64K bytes’ | to 3M bytes Complete Whitesmith C I/O =10002 # Yes 


Linkers and Library Management 
~ Linking and Library Management __ 
- utilities are provided standard with 

the following software packages: 
~17XXA-201 Assembly Language 
oe Development System 

17XXA-202 FORTRAN Development 
| 
_17XXA-203 Compiled BASIC 
Development System 

-17XXA-205 Extended BASIC 
Development System 


Fluke’s Linking programs allow the user to 
modularize his program, by compiling routines 
one at a time, and then linking the final software 
package. This simplifies the management of 
projects requiring multiple software engineers. 
Support for overlays is offered through the Link- 
age Editor. The Library Manager may be used to 
build libraries of user defined routines. 
*Macrostore is a trademark of Texas Instruments 

Incorporated. 


Compilation Real- 
speed Time Hardware 
(stmts/min) | Interrupts 


Yes 


Yes 17XXA-016 
1M byte RAM 2 

~2400 Yes 17XXA-016 
1M byte RAM 2 


17XXA-016 
1M byte RAM 2 


~4500 Yes 


17XXA-016 
1M byte RAM 2 
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Touchscreen Toolbox 


Gabby 


The Gabby Terminal Emulation Program 
(17XXA-901) is acommunications program which 
provides a simple method of transferring 1700 
Series files to and from almost any host com- 
puter. Gabby emulates a terminal attached to 
the host computer and also allows uploading 
and downloading of files between the 1700 Series 
and the host computer. With Gabby, all com- 
mands are accessed through the touchscreen, 
relieving the user from the task of learning cryptic 
command sequences. Gabby includes three 
appendices showing step by step instructions for 
use with the UNIX*, RSTS*,and VAX/VMS*. 


Touchscreen Toolbox 


Fluke’s expertise in developing human inter- 
faces using the touchscreen is made available 
to the programmer through the 17XXA-902 
Touchscreen Toolbox package. The package 
cuts the time required to develop a menu based 
system, while ensuring that the resulting menus 
will be simple for the operator to use. The pack- 
age also includes calculator-style and alphanu- 
meric keypads to simplify the tasks of entering 
data such as process control parameters, opera- 
tor identification, or serial numbers. 


MenuBASIC 


MenuBASIC is a tool designed to simplify the 
task of developing programs for the 1700 Series. 
It provides access to a powerful BASIC lan- 
guage, complete with advanced structures such 
as CASE statements and true subroutines, and 
features designed to simplify systems develop- 
ment such as full IEEE-488 support and multi- 
level interrupt structure. MenuBASIC also fea- 
tures a powerful editor which can search, search 
and replace, and merge programs interactively. 

MenuBASIC makes these and other features 
easy to use by allowing the programmer to select 
actions from a menu presented on the screen. 
Memorizing the commands is not required, since 
they are displayed on the screen as part of the 
menu. This makes learning how to use MenuBA- 
SIC a simple task, as well as allowing single key 
commands to perform functions which require 
long command strings on most systems. 

MenuBASIC is also available as Development 
Packages which provide everything you need to 
meet MenuBASIC software and memory re- 
quirements. Both include MenuBASIC software, 
a manual, a 512K-Byte Memory Expansion 
Module, and a Compiled or Extended BASIC 
language package. 

MenuBASIC features include: 


* BASIC Language: 
Full IEEE-488 Support 
Multiple-Level Interrupt Structure 
Virtual Arrays 
Line Numbers Optional 
True Subroutines with Local Variables 
Long Variable Names 
Advanced Control Structures (IF-THEN, 
WHILE, CASE, etc.) 


* Program Development: 
Interactive Environment 
Advance Editor with Search Replace Cut and 
Paste 
Interactive File Merging 
Simplified, Single Key Commands 


° System: 
Ability to link other MenuBASIC, FORTRAN 
or Assembly Modules 
Full File Control (Copy, Delete, etc.) 
Complete Serial Port Control (Baud Rate, 
Parity, etc.) 


MenuBASIC Options 


17XXA-903 Compiled MenuBASIC:Compiled 
MenuBASIC software & manual. 


Extended MenuBASIC:Extended 
MenuBASIC software & manual. 


Compiled MenuBASIC Develop- 
ment Package: Software and 
manual for Compiled Menu- 
BASIC (17XXA-903); Compiled 
BASIC Language (17XXA-208) 
and 512K-byte Memory 
Expansion Module (17XXA-007). 


Extended MenuBASIC Develop- 
ment Package: Software and 
manual for Extended Menu- 
BASIC (17XXA-905); Extended 
BASIC Language (17XXA-205) 
and 512K-byte Memory 
Expansion Module (17XXA-007). 


TransPort—>PC 


TransPort—>PC is a communications soft- 
ware program for the 1700 Series. Trans- 
Port—>PC provides a simple method for trans- 
lating any ASCIil text file from a disk configured 
by the Fluke Floppy Disk Operating System 
(FDOS) into a format acceptable to the IBM PC, 
IBM XT, or other highly-compatible microcom- 
puter. 

TransPort—>PC allows you to combine the 
computing and controlling power of the versatile, 
high-speed 1722A and 1752A with the flexibility 
and resources of data manipulation programs 
available for the personal computer. 

The export utility provided with Trans- 
Port—>PC allows you to transfer numeric virtual 
arrays from the 1700 Series to the personal 
computer. Programs such as Lotus 1-2-3® can 
be used to display the file in spreadsheet form or 
as a bar, stacked-bar, pie, line or XY graph. 


17XXA-905 


$1703 


$1705 


ee 
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Package Name 


Gabby 


Touchscreen 
Toolbox 


17XXA-901 ° 


17XXA-902 


VMS 


TransPort-->PC 17XXA-907 


" Required hardware 

2 Recommended hardware 

%$1703 and S1705 Packages include 17XXA-007 
512K byte RAM Expansion and all required software 


Ordering Information 


Language Systems 
17XXA-201 Assembly Language 


Development System.............c0::ceee $1495 
17XXA-202 FORTRAN Development 
<1905 EIU cone Aad A owe 1495 


17XXA-203 Compiled BASIC 


Development SysteM............:c0cccee 490 
17XXA-205 Extended BASIC 

Development System.............. nt 490 
17XXA-912 Non-ANSI C 

Development System..............csccceee 1995 
17XXA-913 Non-ANSI C Compiler ........ 1495 


Selection Guide — Application Software 


Communication between 1722A/1752A and 
Host Computer 

Terminal Emulation 

File Upload/Download 

Slmple Touchscreen Menu Interface 
Documentation for use with: 

UNIX 4.1, 4.2 BSD 

RSTS/RSX-11 


° Simplifies development of menu-based systems 
* Provides numeric and alphanumeric keypads 

* Cuts programming time from days to minutes 

° Provides ergonomic menu design 

¢ Frees graphics plane for other uses 


° Integrated Menu Based System 

¢ Advanced Editor 

° Automatic, Fast Compilation and Linking 
° File/Memory Management 
Allows transfers of data disks from 1722A/1752A 
to IBM-PC, IBM-XT or highly-compatible 
microcomputer 

¢ Transfer of numerical 1722A/1752A data files 
into LOTUS 1-2-3 or dBase III formats 


MenuBASIC. 17XXA-903 Supports Compiled BASIC 1722A/1752A 17XX-203 Compiled BASIC 
or $1703 ° (see Selection Guide for Language Systems) 17XX-007 512 byte RAM or 
17XXA-905 ¢ Supports Extended BASIC Expansion ' 17XXA-205 Extended BASIC 
or S$1705° (see Selection Guide for Language Systems) 17XXA-016 1M byte RAM 
Interactive Program Development Environment Expansion 2 


*UNIX is a trademark of AT & T Bell Laboratories 
“ASTS, RSX-11, and VMS are trademarks of Digital 
Equipment Corporation 


Application Software 


17XXA-900 Binder .............0ccceceeeeeeee $30 
17XXA-901 Gabby ............. cece 195 
17XXA-902 Touchscreen Toolbox ......... 295 
17XXA-903 Compiled MenuBASIC........ 295 
17XXA-905 Extended MenuBASIC......... 295 
17XXA-907 TransPort—>PC ................. 450 
$1703 Compiled MenuBASIC 

Development Package .............c:cc08 1900 
$1705 Extended MenuBASIC 

Development Package ............::0cee 1900 


Required Hardware 


1722A with graphics print 

capability (all units shipped 
after February 1,1985) 

or all 1752As 


1722A/1752A 


1722A/1752A 
IBM-PC, PC/XT or highly- 
compatible microcomputer 
with 2 floppy drives, or 1 floppy 
and Winchester, 256K bytes RAM 


Required Software 


Cable to Host Computer 


17XXA-203 Compilied BASIC 
or 
17XX-205 Extended BASIC 


IBM is a trademark of International Business 
Machines, Inc. 

LOTUS and 1-2-3 are trademarks of Lotus 
Development Corporation 

dBase III is a trademark of Ashton-Tate Corporation 
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1760A & 1761A 


The Fluke 1760A Disk Drive and 1761A Dual 
Disk Drive each provide high capacity floppy disk 
file storage for IEEE-488 bus systems. Rack 
mountable and supported with software for 1700 
Series Instrument Controllers, you will find them 
easy to install and use. Installation is a matter of 
mounting and connecting the IEEE-488 bus 
cable. When used with a Fluke 1722A Instru- 
ment Controller or the 1752A Data Acquisition 
System, you will not need to be concerned with 
events and protocol on the IEEE-488 bus: avail- 
able software for the Controllers allows either 
disk drive to be treated by application programs 
as if it were simply an additional drive installed in 
the controller. 

Support software available for the 1722A 
Instrument Controller and 1752A Data Acaqui- 
sition System is provided with the controller. 
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Specifications 


Technical Specifications 


Access Time: 505 ms, average 

Transfer Rate: 50K bytes per second, burst; 
12K bytes per second, average, with typical 
sector interleave 

On-Line Capacity: 400K bytes with 1760A, 
800K bytes with 1761A 

Track Density: 48 tracks per inch 

Speed: 300 revolutions per minute 

Recording Format: 512 bytes per sector, 10 
sectors per track, and 40 tracks per side (80 
total). Double-density encoding 

Disk: Fluke-qualified industry-standard 5.25 inch, 
certified double-density, 40 tracks, both sides 
Disk Life: More than 3 x 106 revolutions with 
head contact, per track 

Error Rates: 1 bit per 109, recoverable; 1 bit per 
1012, non-recoverable 


.1761A Dual Disk Drive System ............. 


General Specifications 


Signal Emissions: FCC Part 15, Subpart J, 
Class A; VDE 0871, Class B; CISPR 11-1975 
Temperature: 10°C to 40°C, operating; -10°C to 
60°C, non-operating 

Relative Humidity: 20% to 90% from 10°C to 
30°C, 20% to 80% from 30°C to 40°C, operat ing; 
5% to 95%, non-operating 

Power: 90V to 110V ac, 108V to 132V ac, 198V 
to 242V ac, or 216V to 264V ac, selectable, 47 to 
63 Hz. 55W for 1760A, operating; 7OW for 1761A, 
operating 

Size: 13.3 cm H x 43.2 cm W x 39.6 cm D (5.25 
in x 17.0 in x 15.6 in), both models 

Weight: 1760A is 7.7 kg (17 Ib), 1761A is 9.1 kg 
(20 Ib) 


Ordering Information 


Models January 1989 prices 
1760A Disk Drive System ................000. $1950 


Accessories (Also see page 485) 


Y1706 Double-Sided Blank Disks 
(DK. OF 10), ec csinnaceunnnt-n teen 60 


Y1790 Rack Mount Kit w/24" Slides ...... 195 
Y1794 Rack Mount Kit w/18" Slides ...... 7A 
Y8021 1m IEEE-488 Cable ....0.00....... 130 
Y8022 2m IEEE-488 Cable ................... 145 
Y8023 4m IEEE-488 Cable ................... 155 


Service & Support 


Warranty 
One-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 


Extended Warranty 
SC1-1760A Repair (w/calibration)......... 
SC1-1761A Repair (w/calibration)......... 
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Winchester Disk Drive Systems 


The 1765B Series of Winchester disk drives 
provides high-capacity hard disk file storage for 
the Fluke 1722A Instrument Controller and 1752A 
Data Acquisition System. Both models provide 
for easy connection to the Controller or Data 
Acquisition System through a standard IEEE- 
488 interface. Both models are also rack-mount- 
able. The 1765B Series is supplied to Fluke by a 
major disk drive subsystem manufacturer. 

When used with a Fluke 1722A or 1752A, 
accommodating the 1765B Series is a snap. 
After connecting the 1765B to an IEEE-488 port 
of the controller or data acquisition system, you 
will have 20 megabytes of on-line storage. 

When used with a Fluke 1722A Instrument 
Controller or 1752A Data Acquisition System, 
you will not need to be concerned with com- 
mands to the drive over the IEEE-488 bus. The 
system software created by the FDOS system 
generation program allows the Winchester drive 
to be treated by applications programs as if it 


1765B/20 


1765B/20 20M-Byte Winchester 
Disk Drive 


The Fluke model 1765B/20 is divided into eight 
logical devices of 2.5M bytes each. These logi- 
cal devices are addressed as WDO: through 
WD7:. 


1765B/20M Multi-User 20M-Byte 
Winchester Disk Drive 


The 1765B/20M is a multi-user version of the 
1765B/20. It has the capability of supporting up 
to three 1722As or 1752As. Each user has 
access to 5M bytes of Winchester disk storage. 
The other 5M is shared among all of the users 
connected to the system. The shared space can 
be used to transfer files between controllers, or 
to store files which are needed by more than one 
user connected to the system. 1722As or 1752As 
connected to the 1765B/20M can be located up 
to 20m away from the drive (one controller or 


Specifications 


Maximum Sustained Transfer Rate: 30K bytes/ 
second 

On-line Capacity: 20M bytes divided into eight 
logical devices of 2.5M bytes each 

Track Density: 588 tracks per inch 

Rotational Speed: 3600 rpm 

Recording Format: 256 bytes per sector, 34 
sectors per track 

Error Rates: Head read errors — 1 per 1012 
reads 

Temperature: 10°C to 40°C, operating; 40°C to 
60°C, non-operating 

Humidity: 20% to 80%, operating; 5% to 95%, 
non-operating 

Shock: 10.0g 

Vibration: 0.5g 

Elevation: 0 to 4572m (0 to 15,000 ft), operat- 
ing; -304 to 15,240m (-1000 to 50,000 ft), non- 
operating 

Power: Selectable: 90 to 132V ac, 198 to 264V 
ac. 47 Hz-63 Hz. 1.1 amp @ 120V ac, 0.6 amp 
@ 240V ac 

Weight: 10.58 kg (23.5 Ib) 

Size: 107mm H x 394mm W x 446mm D (4.2 in 
H x 115.5 in W x 115.5 in D) 


Ordering Information 


Models January 1989 prices 
1765B/20 20M-Byte 

Winchester Disk Drive ............:.0c0008 $3295 
1765B/20M 20M Multi-User 

Winchester Disk Drive ...................00. on req 


Accessories (Also see page 485) 
Y1765B Rack Mount Kit ...............0000.. 
Y1765M 16m IEEE-488 Cable”............. on req 
*This IEEE cable only works with the 1765B/20M 


Service & Support 
Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 
Extended Warranty 


were simply an additional drive installed within data acquisition system must be located within 5¢4-1765B Repair (w/calibration) ........ 265 
the mainframe. 4m of the 1765B/20M). 
Capacity Storage/ 
M User 
Bytes M Bytes 
*At least one 1722A or 1752A connected to the 1765B/ 
20M must be located within 4m of the drive. 
SAS} 
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PM 2240 


IEEE-488 


: Fast, simple program generation for GPIB/IEEE-488 instrumentation systems a 


Easy to use, menu-oriented operation with pull-down menus and pop-up windows 
Extensive instrument library allows GPIB/IEEE-488 programming by selecting 


parameters on instrument panels 


Built-in graphics and analysis functions for simple presentation of measurement data 
Powerful debugging tools for error-free programs 


Available for IBM PC's or PS/2 


PM 2240 TestTeam provides GPIB/IEEE-488* 
programmers with a complete, easy to use envi- 
ronment for the generation, interactive use and 
execution of application programs in 
QuickBASIC™ or C. Itcombines Fluke and Philips 
instrument libraries with the National Instruments 
Labwindows programming environment. 


Fast, Simple Program Generation 


The TestTeam programming environment 
greatly reduces programming time with its simple 
and powerful editor and large number of stan- 
dard functions and libraries. These facilities are 
readily available via pull-down menus and pop- 
up windows. A programmer can create a pro- 
gram in either QuickBASIC or C using the editor, 
and insert calls to graphics, analysis and instru- 
ment control functions by filling in function pan- 
els. An online context-sensitive. help facility 
guides the novice through parameter entry in 
these panels. 


*The terms GPIB and |EEE-488 may be used inter- 
changeably throughout this catalog. 


Complete Instrument Control 


In the instrument library, support is provided for 
numerous Philips and Fluke instruments in the 
form of specific instrument drivers. A program- 
mer controls an instrument by simply entering 
parameters in a function panel. The generated 
function call can be inserted in the application 
program, at the current location of the cursor, or 
executed immediately. The generated function 
call is clear and self-documenting, considerably 
reducing the time to interpret previously written 
programs. Instrument drivers include thorough 
error checking ensuring reliable measurement 
results. With so many ready made, complete 
instrument drivers, developers and users need 
no knowledge concerning GPIB protocols for the 
individual system instruments. 

As well as the Fluke and Philips instrument 
drivers, TestTeam includes a number of drivers 
for instruments from other suppliers. The user 
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can also write his own drivers, or control the 
GPIB bus at bus level using the TestTeam 
commands. This allows tailoring of the applica- 
tion program with no loss of flexibility. 


—— 


call set.function (DAMi, VOLT.DC) 


The above function panel for a Philips or Fluke digital 
multimeter, here with the instrument identity DMM1, 
allows direct selection of the desired measuring functions. 
The function call(s) corresponding to the selected 
instruments functions are automatically generated by 
TestTeam and displayed under the function panel. 
These function calls can then be executed with the “Go!” 
command or be inserted in the application program at 
the present location of the cursor. 


Ready to Use Graphics and 
Analysis Libraries 


Libraries for graphical presentation and analy- 
sis of measurement data provide the program- 
mer with a number of standard functions. Draw- 
ing a graph, calculating a standard deviation is 
now simply a matter of filling in the blanks of a 
function panel. For more advanced analysis 
functions, like FFT, integration, differentiation, 
correlation, convolution, RMS and many more, 
there is the optional PM 2241 Advanced Analysis 
Package. 


Reduced Debugging Time 


As well as providing a clear and convenient 
environment for writing test prgrams, TestTeam 
allows fast, effective program testing, with built- 
in facilities for syntax checking and interactive 
debugging. Sections of the program can be 
executed step by step or tested separately. 
Breakpoints can be inserted and program vari- 
ables can be examined and changed to speed 
debugging. 


Programming Environment 
Tailored for GPIB 


TestTeam offers three windows for program 
editing and testing. The program window offers 
a full-screen editor, which supports fast and 
efficient program modification. The interactive 
window permits the user to execute and debug a 
section of his application program, and the stan- 
dard Input/Output window provides an area for 
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input and output during execution of an applica- 
tion program. Any two of these windows can be 
displayed simultaneously. 

___ Programs created with TestTeam can not only 
be executed within the TestTeam environment, 
but can be saved as QuickBASIC or C files which 
can be compiled for execution in a different 
environment. The only option required is the 
instrument library for the selected programming 
language (PM 2231 for Microsoft C and 
PM 2233, for QuickBASIC see page 376). As a 
new and simple to use tool for GPIB program de- 
velopment, TestTeam saves time and is the 
most cost effective solution. 


System Requirements 


IBM PC/XT/AT or compatible, or IBM PS/2 Model 

30 with MSDOS: 

* Minimum 640 kbytes of memory, a floppy and 
hard disk drive 

* IBMCGA, EGA or VGA, Hercules monochrome 
or compatible graphics adapters to execute 
graphics functions 

* Philips PM 2201/99 or National Instruments 
PC-IIA/PC-IIB GPIB interface cards (see page 
379) 

IBM PS/2 Model 50, 60, 80 with MSDOS: 

* Minimum 640 kbytes of memory, a floppy and 
hard disk drive 

* Philips PM 2202/99 or National Instruments 
MC-GPIB interface cards (see page 379) 


Ordering Information 


Models January 1989 prices 


PM 2240/001 TestTeam .............ccccccceees $925 
PM 2201/99 GPIB interface for PC ........ 399 
PM 2202/99 GPIB interface for PS/2 ..... 499 
Options 
PM 2241/001 TestTeam Advanced 

Analysis Library (optional) .............0.... $995 


Note: The above configurations meet North American 
power requirements. For other power options, see 
page 497. 


The following are registered trademarks: 
Labwindow: National Instruments 

PC/XT/AT, PS/2: IBM Corporation 

Hercules: Hercules Computer Technology Inc. 
Microsoft, MS-DOS, QuickBASIC: Microsoft 
Corporation 


Service & Support 


Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 
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PM 2230 Series Instrument Drivers 

Automatic configuration utility for fast system cc con 

High level instrument commands ease programming and debugging 
: Extensive built-in error checking and report Q- i: 

Includes easy to use GPIB/IEEE-488 drivers 


Support for BASICA/GWBASIC, QuickBAS| 


Available for IBM PC’s and PS/2 | 


GPIB/IEEE-488* system programming is sim- 
plified by the Philips Instrument Drivers for the 
IBM PC or PS/2 computers equipped with 
Philips GPIB interfaces (see page 362). These 
drivers cover a range of specific Fluke and Phil- 
ips GPIB instruments, including multimeters, fre- 
quency generators and synthesizers, digital 
storage oscilloscopes (DSOs), counters and 
switch units. Included in the instrument driver 
packages are GPIB procedures to program 
instruments not supported with specific drivers. 


Auto-Configuration Utility 


The auto-configuration utility automatically 
determines the GPIB system configuration, in- 
cluding instrument addresses and type, and 
assigns a user defined name to each instrument. 
After running this utility, the user can write his 
application program with the knowledge that the 
system is correctly configured. 


‘Send the génerator 
‘and 1 kMz and have 


& Hew fraguvancy batwaan 
che equnter take a readina. 


Fast and Simple Development and 
Debugging of programs 

High-level instrument commands,which are just 
as simple as using the front panel of the instru- 
ment, free the user from the task of learning the 
different GPIB mnemonics of each instrument 
and the details of GPIB control. This allows the 
user to concentrate on the application itself in- 
stead of the subtleties of GPIB programming. 

Instrument drivers enhance the readability of 
the program. This results in code that is self- 
documenting and very easy to understand. Hence 
the use of instrument drives reduces time spent 
on program debugging and maintenance. 

Instrument drivers also automatically check 
command validity. For example out-of-range 
parameters are trapped, resulting in error-free 
instrument operation. 


Siete 


‘Perform this. action 20 tines, 


FOR FREQ) = Sf TO 


CALL SET. PREQUENCY(GNR1, 


CALL MEASURE{CNT1, 
PRINT "Frequency = 
NEXT FREQ 


"An example of code written using Instrument Drivers." 


1000 


Dist Se 
FRE > 
VALUE ) 


oe NAMEN en) Wh eat 


Supported Languages 


Instrument drivers are available for the lan- 
guages BASICA/GWBASIC (PM 2230), Micro- 
soft C (PM 2231), Microsoft Pascal (PM 2232) 
and QuickBASIC (PM 2233). Instrument drivers 
for DSOs , supporting all languages, are avail- 
able in a separate package, the PM 2235. 


Supported Instruments 


For PM 2230/31/32/33: 

® Multimeters: Philips PM 2525/33/34, 
Fluke 8840/42 

® Generators: Philips PM 5191/92/93, 
Fluke 6060/62** 

* Counters: Philips PM 6652/52C/54/54C/65/ 
66/69 

* Switches: Philips PM 2120/21/22/23/24/2 
For PM 2235: 

* DSOs: PM 3320A/50/65 
Philips continuously extends the range of in- 
struments supported by their software pack- 
ages. 


System Requirements 


IBM PC/XT/AT or 100% compatible and PS/2 

Model 30 with MSDOS: 

* Minimum 512 kbytes memory, a floppy and a 
hard disk drive 

* Philips PM 2201/99 or National Instruments 
PC-IIA/IIB GPIB interfaces (see page 379) 
IBM PS/2 model 50/60/80 with MSDOS: 

* Minimum 512 kbytes memory, a floppy and a 
hard disk drive 

* Philips PM 2202/99 or National Instruments 
MC-GPIB interface cards (see page 379) 

For PM 2230: BASICA/GWBASIC rel. 2.02 

or higher. PM 2231: Microsoft C rel. 4.00 or 

higher. PM 2232: Microsoft Pascal rel. 3.32 or 

higher. PM 2233: Microsoft QuickBASIC rel. 4.0 


Ordering Information 


Models January 1989 prices 
PM 2230/001 Instrument drivers for 


BASICA/GWBASIG =...2...2 eee $590 
PM 2231/001 Instrument drivers for C ... 590 
PM 2232/001 Instrument drivers for 

PaSCallitiss:..c.c0..ccscss.shusenee ee 590 
PM 2233/001 Instrument drivers for 

QuickBASICG 22.5). 2 ee 590 
PM 2235/001 Oscilloscope Instrument 

Drivers?” vicotscclnsccccse oe 495 
PM 2201/99 GPIB interface for PC ........ 399 
PM 2202/99 GPIB interface for PS/2 ..... 499 


The following are registered trademarks: 
PC/XT/AT, PS/2: IBM Corp. 
Microsoft, MS-DOS, QuickBASIC: Microsoft Corp. 


“The terms GPIB and IEEE-488 may be used 
interchangeably throughout this catalog. 

“The Fluke 6060 & 6062 will be supported in Feb. 
1989. 

“For use with the PM 2230, PM 2231, PM 2232 & 
PM 2233. Requires one of the above instrument 
driven packages. 
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function keys 
Menu driven data communication for Philips DSOs 
Data capture and analysis of waveforms 


rTUG! 


PM 2260 


ee ing 
oP Piiie 


display functions all accessible via menus and 


Fast data transfer via GPIB/IEEE-488 
On-line help facility 
Available for IBM PCs 


The PM 2260 Oscilloscope Signal Processing 
package is a complete software package for the 
analysis of measurement data from Philips Digi- 
tal Storage Oscilloscopes (DSOs) on PCs. It is a 
combination of DSO drivers tailored for data 
transfer from the DSO to the PC and the ASYS- 

- TANT-GPIB™ software package. 

ASYSTANT-GPIB is menu structured and of- 
fers an unprecedented range of mathematical, 
waveform analysis and processing, statistics, 
text editing, graphic functions and GPIB/IEEE- 
488* programming capabilities. An on-line help 
facility makes this powerful ready-to-run pack- 
age very easy to use and increases the applica- 
tion range of Philips DSOs. 
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Data Transfer 


Data can be transferred from the DSO to the 
PC via two methods. The first method uses 
menu-oriented instrument drivers for Philips 
DSOs which allow a user to simply select para- 
meters like DSO channel, DSO register and 
number of data points via a menu. Channel, 
register, number of data points and name of 
destination file are the most important parame- 
ters which have to be entered in the data transfer 
menu. The result is a file on the PC with all the 
available and scaled information on the cap- 
tured waveform. With the Philips DSO drivers no 
programming skill or effort is required. 

The second method involves using the built-in 
GPIB programming power of ASYSTANT-GPIB. 
ASYSTANT-GPIB allows a user to program the 
PC to capture a waveform from the DSO, scale 
the waveform and perform analysis all in real 
time. The user can create up to 30 different GPIB 
programs, which can call each other, enabling 
the user to build sophisticated GPIB programs. 

Both of the two data transfer methods provide 
the user with support for the following Philips 
DSOs: PM 3308, PM 3320/20A, PM 3335, PM 
3340, PM 3350 and PM 3365. The Philips DSO 
drivers provide support by including menu-ori- 
ented instrument drivers for each of the sup- 
ported DSOs. Support for the GPIB program- 
ming power of ASYSTANT-GPIB is provided by 


including GPIB programs for each DSO showing 
how to capture and scale a waveform from the 
DSO. 


Mathematics 


The PM 2260 includes a full function array- 
based scientific calculator supporting single and 
double precision reals, integers and complex 
numbers. The many available functions include 
arithmetic functions, conversions (complex/real 
imaginary, complex/polar, polar/cartesian, car- 
tesian/sperical), array operations (generating, 
editing, rotating, plus many more), and matrix 
and waveform analysis operations (FFT, inverse 
FFT, power spectrum, smooth, integration, dif- 
ferentiation, averaging, standard deviation, plus 
many more). 


Waveform Processing 


The waveform processor offers an extensive 
range of functions to interactively analyze sig- 
nals captured with the DSO. On-screen graphic 
cursors isolate waveform segments and “visual” 
memories hold intermediate results. The proc- 
essing functions include smoothing, enveloping, 
area under the curve calculations, power spec- 
tra, plus many more. 


Graphics 

On-screen graphical representation is vital for 
thorough data analysis. The PM 2260 offers a 
large number of graphic functions enabling the 
user to tailor the data representation to the 
format most suited to his application. Graphic 
functions include multiple windows, auto plotting 


“The terms GPIB and IEEE-488 may be used 
interchangeably throughout this catalog. 
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and scaling, linear, log and semi-log plots, axon- 
ometric and contour plots, labeling in eight direc- 
tions plus many more. 


...and More 


Other standard PM 2260 functions include 
statistics, differential equations and polynomi- 
als. All signals and values can be stored on the 
PC, or output to a printer or plotter. The PM 2260 
includes ready-to-run software drivers for popu- 
lar printers with acentronic interfaces and HPGL 
plotters with serial interfaces. 


System Requirements 


IBM PC/XT/AT or 100% compatible and PS/2 
model 30: 
® Minimum 640 kbytes memory. 
* Floppy disk & hard disk 
° 8087, 80287 or 80387 math coprocessor 
® Philips PM 2201/99 (see page 379) or National 
Instruments PC-IIA/IIB GPIB Interface Card 
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Ordering Information 


Models January 1989 prices 
PM 2260/002 Oscilloscope Signal 

Processing software package............. $795 
PM 2201/99 GPIB Interface for PCs ..... 399 


Service & Support 


Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 


Notes: 
The above configurations meet North American power 
requirements. For other power options, see page 491. 


PC/XT/AT, PS/2 is a registered trademark of IBM 
Corporation : 

MS-DOS is a registered trademark of Microsoft 
Corporation 

ASYSTANT-GPIB: is a registered trademark of Asyst 
Software Technologies 
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220 & PM 22 GPIB/IEEE-488 Interfaces for PC and PS/2 


E488 controll 


Hardware 


The PM 2202 contains the extremely advanced 
MC-GPIB interface from National Instruments, 
for the IBM Personal System/2 equipped with 
Micro Channel plug-in slots. The PM 2201 con- 
tains the widely used PC-IIA GPIB interface from 
National Instruments for the IBM PC/XT/AT and 
100% compatibles. Installing the cards is very 
simple and with the PM 2202, all settings are 
software programmable using the PS/2 Pro- 
grammable Option Set facility. 


*The terms GPIB and JEEE-488 may be used inter- 
changeably throughout this catalog. 


Software 


PM 2201 and PM 2202 include a set of GPIB/ 
IEEE-488* drivers for writing application pro- 
grams in GWBASIC/BASICA, Microsoft C and 
Microsoft Pascal. These GPIB routines include 
all commonly used functions like bus initializa- 
tion, sending commands, sending and receiving 
messages, remote and local instrument setting, 
serial polling, time-out setting and others. Error 
checking is included in all drivers to enhance 
program reliability. 


PM 2201 and PM 2202 are software compat- 
ible, so that a program developed on a PC with 
the PM 2201 will also run on a PS/2 equipped 
with a PM 2202 and vice versa. This greatly 
extends the use and life cycle of application 
programs. 


System Requirements 


For PM 2201: IBM PC/XT/AT or 100% compat- 

ible or PS/2 Model 30: 

* Minimum 256 kbytes of memory, a floppy and 
hard disk drive 

* GWBASIC/BASICA rel. 2.02 and higher or 
Microsoft Pascal rel. 3.32 and higher or Micro- 
soft C rel. 4.00 and higher 

For PM 2202: IBM PS/2 Model 50/60/80: 

* Minimum 256 kbytes of memory, a floppy and 
hard disk drive 

* GWBASIC/BASICA rel. 2.02 and higher or 
Microsoft Pascal rel. 3.32 or Microsoft C rel 
4.00 and higher. 


Ordering Information 


Models January 1989 prices 
PM 2201/02 GPIB Interface for PC 


including GPIB Driver Software .......... $595 
PM 2201/52 GPIB Drivers Software for 

PC with PM 2201/99 or National 

InsttumentSeeC-2A/2b eee eee 260 
PM 2201/99 GPIB Interface for PC, 

Without: Softwarela.4:.ss2.. ese et ee 399 


PM 2202/01 MC-GPIB Interface for PS/2 


including MC-GPIB Driver Software... 695 
PM 2202/51 MC-GPIB Drivers for PS/2 

with PM 2202/99 or Nationa! 

Instruments MC-GPIB ..............0...c.600- 260 
PM 2202/99 MC-GPIB Interface for PS/2, 

WIthOUtsSOtWane lar. cs:-. ee eee es 499 


Service & Support 


Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 
Note: The above configurations meet North American 
power requirements. For other power options, see 
page 497. 


The following are registered trademarks: 
PC/XT/AT, PS/2: IBM Corporation 

Hercules: Hercules Computer Technology Inc. 
Microsoft, MS-DOS, QuickBASIC: Microsoft 
Corporation 
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System 21 


For small/medium-size instrumentation 
systems 
Applications areas include: 
* Research & development labs 
* Quality control 
* Small-scale production 
* Education 


A Simple System, Any Way You 
Stack It 


Until now, automatic GPIB/IEEE-488* switch- 
ing systems came in two varieties: big, but 
expensive, and small, but limited. 


Now the Philips System 21 fills the gap with an 
expandable modular system that fits both your 
projects and your budget. And it fits your bench- 
top too. 

System 21 is acomplete family of fifteen stack- 
able intelligent modules, each suited to a special 
function, all tied to a single GPIB address, all 
completely computer controlled. 

It'S So easy to use that you'll cut learning time 
dramatically compared to most mainframe sys- 
tems. And it’s so easy to change that you can 
perform nearly any small or midrange automated 
tests with ease. 


Buy Only the Functions You Need 


Perhaps the best thing about System 21 is that 
you need not buy a complete system to get the 
functions you want. 

You can begin with just two units — a master 
and slave — and then expand as your needs 
grow. Start with, say, the master unit and a 
universal switch, then later add a digital input/ 
output unit, then an 18 GHz switch, then maybe 
a user-configurable module for those special 
functions that you need from time to time. 

You decide what you need, and buy only when 
you need it. 


Easy to Start. Easy to Expand 


The cost to begin building your system is 
naturally far less than for mainframe switching 
systems. So you get both the flexibility of main- 
frames and the affordability and convenience of 
off-the-shelf components. 

And the cost to expand your system is lower 
still. You needn’t break your budget to add func- 
tions. 


On the Bench 


System 21 is a great tool for prototype testing 
and benchtop experiments of all kinds. 

Working with even a single multimeter and PC, 
System 21 brings affordable, verstile automatic 
switching to research and development depart- 
ments and engineering staffs. Without the need- 
less expense of mainframe switching systems, 
without the hassle of do-it-yourself switches. 


Figure 1 


Or in the Rack 


In production environments System 21 can be 
rack mounted for larger instrumentation systems, 
handling switching and I/O functions too small to 
warrant expensive mainframe equipment. 

Also, System 21’s modular design and easy 
software control allow quick reconfiguration for a 
host of different tasks. Production testing has 
never been so flexible. 


Figure 2 


The System Behind the System 


System 21 consists of a master module and up 
to fifty slaves, all tied to a single GPIB address. 

The modules snap together top and bottom for 
easy connection, but they can be cabled as well. 

Simple commands control everything. Each 
module works independently, and eachcan store 
commands, which can be triggered later by the 
controller. 

That means simpler programming, and far less 
coding of repetitive tasks. 


The following three command strings, written on a 
Fluke 1722A Instrument Controller 

PRINT @7, “AID 203; CLOSE 4-6, OPEN 3”; 
PRINT @7, “AID 201; MODE 00, OPEN 5, CLOSE 
1%; 

PRINT @7, “AID 301; STATUS ?” 


are command strings to System 21 at GPIB address 


7 with messages for: 


PM 2120 with System 21 address 3 to CLOSE 
contacts 4, 5 and 6 and OPEN contact 3. 


PM 2120 with System 21 address 1 to go to MODE 
00 and OPEN contact 5 and CLOSE contact 1. 


PM 2131 with System 21 address 1 tosend STATUS 
information 


Most modules have multiple operating modes, 
too. So you can make your system even more 
flexible by configuring each module several ways. 

The Universal Switch, for instance, can be 
configured three ways; for twenty individual on/ 
off switches, ten break-before-make switches or 


*The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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ten make-before-break switches. Similarly, digi- 
tal input/output modules can be used in either 
direct or latching modes. 

And all modules feature multiple execution 
modes, including a scan mode to activate indi- 
vidual switch inputs in sequence with minimum 
coding — another way to simplify your work. 


Simple Yet Flexible 


GPIB testing has never been so easy. You 
control all of System 21 through on master unit, 
using one controller and easy-to-use software. 
Intelligence is distributed throughout the system 
for easy programming. And you can reconfigure 
in a thousand ways. 

It's one system you can’t beat. 


Specifications 


Mechanical Construction: All units are housed 
in a separate box. Mechanical interconnection to 
the master and other units is by means of a bolt 
construction in the feet of each unit. 
Dimensions: 105 mm W x 44.4 mmH x 226 mm 
L (4.3 in W x 1.7 in H x 8.9 in L) (excluding 
connectors and feet) 

Height of Feet: 11 mm (0.43 in) 

Display Module: The optional PM 2190 Display 
Module can be plugged into the front panel 
socket of each unit, to provide status informa- 
tion. 

Terminal Connector: One or more terminal 
connectors are provided on the rear panel of 
each unit 


Environmental Data 


Operating Temperature: 0 + 55°C 
Storage Temperature: -40 + 75°C 
Humidity 80%: (0 + 55°C) 
- Dewpoint: 25° | 


Module Specifications 


PM 2101 Master Unit 


The PM 2101 Master Unit provides the power 
supply to the complete system and handles 
communication between the GPIB interface bus 
and the System 21 internal bus. 


Bus Communication 


Communication between the GPIB bus and the 
internal bus is fully transparent. Messages ad- 
dressed to the Slave Units are not influenced by 
the Master Unit. 


Power Supply 

Power: 110, 120, 220 or 240 VAC +10%, 50 or 
60 Hz 

Power Consumption: 16 VA max 

Safety: Class II acc. to IEC 348 


Secondary Power Supply to Slave Units: 
7.5V (at full load) to 15V (unloaded) 
Maximum Current Load: 750 mA (if higher 
currents are needed, additional PM 2198 power 
supply units can be used in parallel). 


System Control Functions 


Control functions of the Master Unit include 
identification, synchronization and service re- 
quest handling. 


Identification 


On request, the Master Unit returns with: 
a. Type number and version of the Master Unit 
b. List of connected Slave Units 


Trigger Facilities 


Trigger commands from the GPIB bus can be 
distributed at choice to: 

® Individual units 

* All units with identical type numbers 

° All units 

If required, these trigger commands can be 
delayed until the ready line is “true”. 


Reading the Ready Line 


On request, the Master Unit returns with the 
status of the ready line. 


Resetting the System 


The system can be reset to power-on condi- 
tions via the GPIB bus, or by means of a (pro- 
tected) reset button on the Master Unit. 


Service Request Handling 


The Master Unit includes masking facilities to 

select from several reasons for service request 

messages. These include 

° Power failure or illegal code 

* Addressed unit is not present or has synchro- 
nization error 

* A unit has data available, has reached end of 
block or has a functional warning 

* Changes in ready or trigger line 

The Master Unit returns with detailed informa- 

tion on the source of the service request call by 

means of a polling procedure after a service 

request is received. 


GPIB Interface Data 
Interface functions: 


Description Function Capability 
Source handshake SH1 Complete 
Accepter handshake  AH1 Complete 
Talker function T6 No talk only 
Listener function L4 No listen 
only 
Service request SR1 Complete 
Remote/Local RLO No local 
control 
Device clear DC1 Complete 
Device trigger DC1 Complete 


Address setting: 10 to 19 


Accepted input data: 

* Control data for Slave Units, Master Unit and 
interface 

* General multiline commands; DCL, SPE, SPD, 
GET, SDC 

Output Data: Functional messages, status and 

error messages of the units. 

Separators: Record separators can be soft- 

ware programmed to one or two characters. At 

power-on, record and block separator are “NL”. 

Service Request: The following reasons for a 

service request can be enabled or disabled under 

software control: illegal header or body, System 

21 request. 

Connector: Standard GPIB connector. 


PM 2120 Universal Switch 


The PM 2120 Universal Switch offers 20 
switches grouped in 10 pairs, each with a com- 
mon contact. Depending on the switching mode 
setting, the switches can be used as: 

* 20 individual on/off switches with one common 
contact per pair; or 

*10 single pole double throw (SPDT) break- 
before-make or make-before-break switches. 

The contacts are high quality reed relays able to 

handle 200 mA, 30V and frequencies up to 100 

kHz. 


Technical Specifications 


Configuration: 10 elements of 2 switches with a 

common output 

Operating Modes 

Mode 0: 20 individual switches (with common 

output per pair) for multiplexing or matrix switch- 

ing 

Mode 1: 10 SPDT make-before-break 

Mode 2: 10 SPDT break-before-make 

Max. Switching Voltage: 30V rms 

Max. Switching Current: 200 mA 

Max Switching Power: 10 VA (resistive load) 

Max. Common Mode Voltage between Termi- 

nals or between Terminal and Ground: 30V 

rms AC or 40 VDC 

Frequency Range: DC to 100 kHz 

Series Resistance: <0.5Q 

Open Contact Resistance: >10°Q 

Isolation Resistance: >10°Q 

Crosstalk Isolation: 60 dB at 100 kHz, R,=50Q 

Switching Time Individual Relay: <10 ms, until 

last relay has settled in any mode: <25 ms, break- 

before-make or make-before-break; 10 to 20 ms 

Terminal: 37-pin female D-type connector 

Display Module: The optional RM 2190 Display 

Module shows 

* Switching mode, synchronization mode and 
ready status 

° Settings of individual switches 

Current Consumption for System Supply: 25 

mA (all switches open) to 125 mA (all switches 

closed) 
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PM 2121 Low-Level Switch 


The PM 2121 Low-Level Switch offers 5 
switches (each 4 wires + guard) at the input, and 
mode-switching at the output. Depending on the 
switching mode, the switches can be used for 
scanning of: 
® 20 channels of 1 wire + guard (guard in com 

mon for 4 channels) 
® 10 channels of 2 wires + guard (guard in 

common for 2 channels) 
° 5 channels of 4 wires + guard 

Switch contacts are matched to the special 
requirments of switching at low signal levels. 
The thermovoltage is <3 nV 


A 
B 
c 
= D 

‘~-= GUARD 


Dd Se 
GUARD --7 


4 wire scanning of 5 inputs, 
1 guard switch per channel 


Technical Specifications 


Configuration: 5 elements of 4 contacts + guard 
at the input and a mode switching unit at the 
output 


Operating Modes 


Mode 1: 1 wire (+ guard) scanning of 20 inputs 
Mode 2: 2 wire (+ guard) scanning of 20 inputs 
Mode 4: 4 wire (+ guard) scanning of 5 inputs. A 
common guard for 4 contacts is used in all 
modes 

Max. Switching Voltage: 24V rms 

Max. Switching Current: 500 mArms 

Max. Switching Power: 12 VA (up to 1 MHz) 
Max. Common Mode Voltage Terminals or 
between Terminal and Ground: 24V rms AC or 
DC 

Frequency Range: DC to 1 MHz 

Series Resistance: <1Q 

Open Contact Resistance: >10°Q 

Isolation Resistance: >10°Q 

Crosstalk Isolation: >90 dB (50/60 Hz); >40 dB 
(1MHz) 

Switching Time Individual Relay: <10 ms, 
until last relay has settled in any mode: <25 ms 
Order of Contact Closure and Opening: Input 
guard, input contacts, output guard, output 
contacts and inverted 


Terminal: 37-pin female D-type connector 

Display Module: The optional PM 2190 Display 

Module shows 

* Switching mode, synchronization mode and 
ready status 

® Selected channel 

Current Consumption from System Supply: 

Typcial 25 mA, max. 50 mA 


PM 2122 50Q Coaxial Switch 


The PM 2122 50Q Coaxial Switch Unit offers 
facilities for the selection of one of four inputs to 
the output. 

The unit is suitable for switching VHF signals up 
to 500 MHz and 24 V rms. Matching impedance 
is 50Q 


Technical Specifications 


Switch Configuration: 4 single pole double 
throw switches selecting 1 of 4 inputs 
Operating Mode: Fixed 

Matching Impedance: 50Q (open inputs are 
not terminated) 

Max. Switching Voltage: 24V rms AC 

Max. Switching Current: 250 mA rms 

Max. Switching Power: 3 VA (50Q load) 
Max. Common Mode Voltage between Termi- 
nals or between Terminal Ground: 24V rms 
AC or DC 

Frequency Range: DC to 500 MHz 

VSWR: <1.2 at 100 MHz; <1.5 at 500 MHz 
Series Resistance: <1Q 

Open Contact Resistance: >10°Q 

Isolation Resistance: >10°Q 

Crosstalk Isolation: >50 dB at 100 MHz, >25 
dB at 500 MHz 

Switching Time Individual Relay: <10 ms, 
until last relay has settled: <25 ms 

Terminals: 50Q BNC connectors 

Display Module: The optional PM 2190 Display 
Module shows 

* Synchronization mode and ready status 

* Selected channel 

Current Consumption from System Supply: 
Typical 35 mA, max. 60 mA 


PM 2123 18 GHz Switch 


The PM 2123 18 GHz Switch Unit provides 
facilities for driving up to five microwave switches, 
one of which can be mounted inside the 
PM 2123. Four others (or all five) can be con- 
nected via connectors. 

As supplied, PM 2123 includes one switch 
mounted inside the unit. Additional switches can 
be ordered separately under part number 
PM 7551 (switch type as included with PM 2123) 
or PM 7550 (see separate specification). 


Up to 5 times 


Technical Specifications 


Switch Configuration: 2 inputs and 2 outputs 
enabling straightforward or cross connection 
Operating Mode: Fixed 

Matching Inpedance: 50Q 

Max. Switching Power: 15W average, <1 kW 
peak 

Frequency Range: DC to 18 GHz 

VSWR: <1.1 at 1 GHz, <1.5 dB at 18 GHz 
Isolation: >80 dB at 1 GHz, >60 dB at 18 GHz 
Insertion Loss: <1.1 dB at 1 GHz, <1.5dB at 18 
GHz 

Switching Time Individual Relay: <40 ms 
Min. Time Between Successive Switch Op- 
erations: 500 ms 

Terminals: 50Q SMA jack 

Display Module: The optional PM 2190 Display 
Module shows 

® Synchronization mode and ready status 

® Selected channel 

Current Consumption From System Supply: 
Typical 35 mA, max. 60 mA 

Specification of PM 7550 When Driven by 
PM 2123: Switch configuration. SPDT with 2 
inputs. 


PM 2124 High Current Switch 


The PM 2124 High Current Switch offers 6 
independently controlled bistable switches in 
groups of three connected to two terminals. It 
can switch AC power up to 2500 VA and DC up 
to 300W. The high current switch is for testing 
motors and other electro-mechanical devices, 
and the switches are provided with earth con- 
nections. They meet the IEC 348, Class 1 safety 
specifications. 
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Technical Specifications 


Configuration: 6 independently controlled bis- 
table switches in 2 groups of 3 

Operating Mode: Fixed 

Max Switching Voltage: 250 Vrms AC, 400 
VDC 

Max. Switching Current: 10A AC at up to 250V 
10A DC at up to 30V 25A per terminal 

Max. Switching Power: 2500 VA AC, 300W DC 
Contact Resistance: 50 MQ relays only 25 mQ 
(including wiring and terminal) 

Isolation Resistance: 2 MQ 

Cross Talk Isolation: Negligible up to 1 kHz 
Inrush Current: 50A 

Switching Time: Bistable relays switched in 
sequence - total switching time 50 ms + (n x 50 
ms) for.n contacts 

Terminals: 2 x Amphenol series 97 terminals. 
Two corresponding plugs also supplied 
Display Module: Optional PM 2190 shows po- 
sition of relays. 

Current Consumption From System Supply: 
Typically 25 mA 


PM 2125 Probe Switch Driver 


Where oscilloscope measurements have to be 
made at a number of points in an automatic GPIB 
system, the available instrument input channels 
often form a limitation. Now, with the PM 2125 
Probe Switch Driver and PM 2195 Probe Switch, 
a single-channel instrument can accept up to 
four separate inputs, while the capacity of a four- 
channel oscilloscope can be increased to 16 
inputs. 

The PM 2125 Probe Switch Driver allows up to 
4 PM 2195 Probe switches, for a total of 16 
probes, to be connected to a GPIB system. Pro- 
gramming of the probe driver is made very simple 
by easy- to-interpret command strings. The probe 
switch driver is made very simple by easy-to- 

_interpret command strings! The probe switch 
driver can operate in two modes: one for individ- 
ual probe selection, and the other for parallel 
probe switching. The optional PM 2190 Display 
Module can show either the selected probes, the 
Operating mode or the probe and switches that 
are not present in the system. 


Technical Specifications 


Operating Modes: 1 - individual probe selec- 
tion. 2 - parallel switching of corresponding probes 
from 4 switches. 

Contact Closure: Automatic closing of the 'ON' 
probe when a new probe is selected in the same 
probe switch unit 

Switching Time: 50 ms 

Read Back Facilities: Status of received com- 
mands: warning of illegal commands; warning of 
probe/switch selected but not present 

Display Module: (optional PM 2190): Shows 
selected probes; operating mode; probes and 
Switches not present 

Current Consumption: 70 mA 
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PM 2195 Probe Switch 


The PM 2195 Probe Switch provides an an- 
swer to problems which occur when waveforms 
are switched in typical GPIB systems. In general, 
switching waveforms before the signal is applied 
to the input probe causes load and interference 
problems, and switching between probe and 
oscilloscope input results in a significant degra- 
dation of bandwidth. 

The PM 2195 Probe Switch consists of a 4- 
input selector switch and 4 attenuator probes. 
The switch is so compact that it can be plugged 
directly into the oscilloscope input socket and 
offers 4 probe inputs with individual adjustment 
facilities. Each probe can therefore be tuned for 
optimum response, so that a bandwidth of 400 
MHz (3 dB) is ensured with an oscilloscope 
which has an input capacitance of less than 10 
pF. As a result, only slight degradation of the 
bandwidth (5%) takes place for oscilloscope up 
to 300 MHz. 


Technical Specifications 


Input Probes 


Number of Probes: 4 

Attenuation Factor: 10 +2% 

Input Impedance: 10 MQ/13 pF 

Bandwidth: Including switch for scope with input 
Capacitance <10 pF: DC to 400 MHz 

Cable Length: 1.5 mP 

Remote Probe Switch Required Output Load: 
1MQ//9 to 35 pF 

Switch Control: PM 2125 probe switch driver 
(GPIB) or directly with 5V/12 mA supply 


PM 2130 Digital I/O Unit 


The PM 2130 Digital Input/Output Unit pro- 
vides 8-bit input and output with optical isolation 
for signal levels from 0-5 to 0-30V. Outputs can 
be loaded up to 100 mA. The inputs can be used 
as latching input, and can set a warning flag 
when they match a reference pattern. 


Technical Specifications 


Configuration: 2 groups of 4-bit input and 1 
group of 8-bit output with a common return line 
per group 

Operating Modes 

Mode 0: 8 input bits and 8 output bits 

Mode 1: 8 latching input bits and 8 output bits 

Latching Mode: In the latching mode a latch is 
set when the corresponding input is high for a 
period of >1 ms. The latches are reset by the RSL 
command. 

Reference Facility: By setting a reference for 
the individual inputs to "dont' care", Low, High or 
changing state, a matching input or a change in 
input can be detected. The corresponding warn- 
ing flag can be used to generate a service 
request message. 

For Input/Output Details: See Table 1 


Timing 

Response Time on Setting Commands:<8 ms 
Response Time on Read Commands: <8 ms 
Minimum Pulse Width to set "match refer- 
ence" Flag: 5 ms 

Minimum Pulse Width to Set Latch: 0.5 ms 
Terminal: 37-pin female D-type connector 
Display Module: The optional Pm 2190 Display 
Module shows 

* Synchronization mode and ready status 

* Data sent to the output 

*® Logic states of the inputs 

Current Consumption: <100 mA 


PM 2131 Digital Input Unit 


The PM 2131 Digital Input Unit provides 16-bit 
optically isloated input subdivided into 4 groups 
of 4 bits. Signal level is 0-5 to 0-30V. The inputs 
can be used as latching input. The inputs can be 
compared with preset reference to check on 
state or change of state. 


Technical Specifications 

Configuration: 4 groups of 4-bit input with opti- 

cal isloation, and acommon return line per group 

Operating Modes 

Mode 0: 16 input bits 

Mode 1: 16 latching input bits 

Latching Mode: In the latching mode a latch is 

set when the corresponding input is high for a 

period of <1 ms. The latches are reset by the 

RSL command. 

Reference Facility: By setting a reference for 

the individual inputs to "dont' care", Low, High or 

changing state, a matching input or a change in 

input can be detected. The corresponding warn- 

ing flag can be used to generate a service 

request message. 

For Input/Output Details: See Table 1 

Timing 

Response Time on Setting Commands:<8 ms 

Response Time on Read Commands: <8 ms 

Minimum Pulse Width to set "match refer- 

ence" Flag: 5 ms 

Minimum Pulse Width to Set Latch: 0.5 ms 

Terminal: 37-pin female D-type connector 

Display Module: The optional Pm 2190 Display 

Module shows 

* Operating mode, sychronization mode and 
ready status 

° Logic states of the inputs 

Current Consumption: <80 mA 


PM 2132 Digital Input Unit 


The PM 2132 Digital Output Unit provides 16- 
bit optically isloated output subdivided into 2 
groups of 8 bits. Signal level is 0-5 for 0-30V. The 
outputs can be loaded up to 100 mA. 


Technical Specifications 


Configuration: 2 groups of 8-bit output with op- 
tical isolation, and a common line per group 
For Output Details: See Table 1 
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Timing 

Response Time on Setting Commands:<8 ms 
Terminal: 37-pin female D-type connector 
Display Module: The optional Pm 2190 Display 
Module shows 

® Synchronization mode and ready status 

* Data sent to the output 

Current Consumption from System Supply: 
<200 mA 


PM 2140 Analog Input 


The PM 2140 Analog Input offers a 3-range 
input channel for DC voltages up to 25V, anda 
separate single-range current input up to 250 
mA. The two inputs have a common floating low 
and are provided with a guard. 

Maximum resolution is 10 nV in the 200 mV 
range and 10 pA in the current range. Measuring 
speedis 1.5 or 10 measurements per second. An 
input filter can be switched on for increased 
SMRR. 

PM 2140 also includes two relays that can be 
activated by the input signal when passing a 
programmable high or low limit. The contacts of 
these relays are connected to rear-mounted 
terminals. 


Technical Specifications 


Configuration: 3-range DC voltage and single 
range DC current input with floating low and a 
guard. High and low limit detection with relays for 
external signalling. 


Operating Modes 


Mode 0: Measurements with 4 digit resolution 
Mode 1: Measurements with 3 digit resolution 
For Ranges and Accuracy: See Table 2 


Limit Detection 
Limit Setting Range: -25,000 to +25,000 counts 


For both high and low limit: 

Max. Limit Relay Load: 10W 

Max. Voltage: 30V rms or 42 VDC 

Max. Current: 500 mA 
Start of Measurements: Free-running or trig- 
gered via the systems bus. Measuring results 
are available 80 ms (mode 1) or 600 ms (mode 
0) after start of measurement 
Terminal: 37-pin female D-type connector 
Display Module: The optional module PM 2190 
shows: 
* Operating mode, trigger mode and ready status 
* Measured value 
® High limit setting 
® Filter on/off 
Current Consumption from System Supply: 
Max.<100 mA 


PM 2141 Digital Input Unit 


The PM 2141 is a 12-bit Digital-to-Analog Con- 
verter, which offers a choice of both voltage and 
current output modes. The voltage output mode 
has two ranges, +2V and +20V and the current 
output mode has one range, +20mA. The volt- 
age and current output modes have a resolution 
of 2000 digits. Both of the outputs are floating 
with respect to the system and safety grounds. 
For safe operation, the output voltage must 
never exceed 42V (DC or DC + AC peak). The 
voltage output has optional separate sensing 
wires to eliminate voltage drop across the output 
wires. This option allows a power supply to be 
added to increase output power. 


Technical Specifications 


Programmed Output Voltage (Mode 1) 
Output Voltage Range: -2 to +2 V 

Current Range: -10 to +10 mA 

Resolution: 10 mV (1:4000) 

Accuracy: +(0.1% of value + 0.1% of range) 
Output Impedance: 0.10 (or 1 mV/10 mA) 


Table 1. Input and Output Specifications for PM 2130, 2131, 2132 


Input Voltage Range -30 to +30V 
Input Resistance 100 kQ 
Input RC Time 0.1 ms 


Max. Load Current 


Output Voltage 


Output Protection 
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Common Mode Voltage Between V 
Groups and Ground 30V rms AC or 42 VDC 30V rms AC or 42 VDC 


Supply Voltage 5 to 30V 5 to 30V 


Supply Current <10 mA (per group of 4 bit) 


Postve (current source) 
Low for <30% of supply voltage 
go ee 


<1A (per group of 8 bits and 
including max. load current) 


100 mA (outputs may be used 
in parallel) 


Supply voltage -1V at 100 mA load 


Short-circuit protected and 
flyback diodes 


Programmed Output Voltage (Mode 2) 
Output Voltage Range: -20 to +20V 

Current Range: -10 to +10 mA 

Resolution: 10 mV (1:4000) 

Accuracy: +(0.1% of value + 0.05% of range) 
Output Impedance: 0.1Q (or 1 mV/10 mA) 
Output Voltage (max): +20.5V 


Programmed Output Current (Mode 3) 
Output Voltage Range: -20 to +20 V 

Current Range: -9 to +9 V 

Resolution: 10 uA (1:4000) 

Accuracy: +(0.1% of value + 0.05% of range) 
Output Impedance: 0.1 pA/V 

Output Admittance: 0.1 LA/V/K 
Temperature Coefficient: +(0.0%/K of value 
+0.005%/K of range) 


General Specifications 


Response Time: Approx. 50 ms after master 
unit 

Setting Time: Time between old and new output 
Display Module: Optional display adapter 
PM 2190 shows: 

° Mode 

* Output voltage 

® Output current 

Input Voltage: 7 to 15 VDC 

Current Consumption from System Supply: 
Approx. 200 mA at 12 VDC, no load approx. 250 
mA at 12 VDC, max. load 


PM 2160 Temperature Unit for 
Pt 100 


The PM 2160 offers temperature measurment 
with Pt 100 sensores from -200°C to +850°C to 
a resolution of 0.1°C. The result is linearized and 
output in ASCII for direct input to a system 
controller. 

Results can be compared to preset high and 
low limits. If they are exceeded, a warning is sent 
to the controller and the respective relay in the 
unit is activated. 


Technical Specifications 


Configuration: Single 4-wire connection to Pt 
100 sensor. Current source/voltage input float 
w.r.t. main system 
Operating Mode: Fixed 
Measurement Range: -200°C to +850°C, reso- 
lution 0.1°C 
Overload Indication: 999.9°C 
Accuracy (not inc. sensor): +0.1% +0.5°C 
(-100°C to 850°C) +0.1% + 1°C (200°C to 
-100°C) 
Temperature Coeff.: +(0.01% + 0.1°C)/°C 
Common Mode Voltage: Floating sensor con- 
nection max. 30V rms or 42 Vpeak or DC w.r.t. 
Measurement Time: 0.5s (-50°C to +250°C) 
0.63S max. at -200°C 1.25s max. at +850°C 
Measurement Trigger: Free running or trig- — 
gered by systems bus 
Limit Relay Output 
Max. Switching Voltage: 30V AC or 42V DC 
Max.Switching Current: 0.5 A 
Max. Switching Power: 10 W 
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Limit Parameters: The output can be compared 
with a high and !ow limit (+850°C or -200°C). Out 
of limit generates an SRQ signal for the control- 
ler, and activates high or low relays, accessible 
on the rear panel 

Contact Resistance: 100 mQ 

Terminals: 37-pin female D-type connector 
Display Module: Optional PM 2190 shows trig- 
ger mode and ready stauts; measured value (or 
overload); and high and low limit value 
Current Consumption from System Supply: 
Max. 100 mA 


PM 2150 User Adaptable Unit 


The User Adaptable Unit allows the connec- 
tion of a user-build function to the IEEE-488 bus. 
For this reason, fixing facilities, power supply 
and a connector for a standard Eurocard are 
provided in the unit. For interfacing to the user- 
build function, 16 I/O lines are available for use 
in most any configuration of inputs and outputs. 


Technical Specifications 


Configuration: Two groups of 8 |/O lines, read 
or written in groups, and with a common return 
Signal Levels: CMOS 5V compatible with 10 kQ 
pull-up 

Power Supply: A maximum of 200 mA at 5V 
+5% is available for user-build circuitry 

Use of I/O Lines: The 16 I/O lines can be used 
in any I/O line configuration 


Table 2. PM 2140 Ranges & Accuracy 


Reading Ranges 
Mode 0 
Mode 1 


Max. Resolution 


Accuracy: % of 
Reading +% of Range 


+250.00 mV 
+250.0 mV 


SMRR (at 50 Hz) 
Mode 0 filter on 

filter off 
Mode 1 filter on 
filter off 


Input Settling Time for 
Last Digit 
Mode 0 filter on 
filter off 
Mode 1 filter on 
filter off 


100 dB at DC 
CMRR 80 dB at AC (50 Hz) 
Avg Measuring Speed 


Mode 0 
Mode 1 


Maximum Load 


1.6 per second 
10 per second 


42 VDC (tested 
up to 250V rms) 


+2.5000V 
+2.500V 


100 dB at DC 
80 dB at AC (50 Hz) |80 dB at AC (50 Hz)|80 dB at AC (50 Hz 


1.6 per second 
10 per second 


42 VDC (tested 
up to 250V rms) 


Reference Facility: A matching state of I/O lines 
can be detected by reference setting. The corre- 
sponding warning flag can be used to generate 
a service request message. The reference pat- 
tern can consist of: "don't care", Low, High or 
"changing state" bits. 

Timing 

Response Time on Read or Write Command: 
<8 ms 

Min. Pulse Width to set "match reference" 
Flag: 5 ms 

Control Commands: All |/O lines can be set or 
read individually or in combination in binary, 
decimal, hexadecimal or ASCII code. The refer- 
ence can be set in binary, decimal or hexadeci- 
mal codes ("don't cares" and "change state" in 
binary code only) 

Display Module: The optional Display Module 
shows: 

* Synchronization mode and ready status 

* Data sent to the I/O lines 

* Status of the I/O lines 

Current Consumption from System Source: 
50 to 250 mA depending on circuitry 


Accessories 


PM 2190 Display Module 


The PM 2190 Display Module has an 8-digit 
LCD to show programmed modes and settings 
of the Slave Units during debugging. The module 


+25.000V 
+25.00V 


+250.00 mA 
+250.0 mA 


+0.02 0.1 +0.02 0.25 +0.05 


100 dB at DC 100 dB at DC 


) 


1.6 per second 
10 per second 


1.5A average 
and 10A peak 


1.6 per second 
10 per second 


42 VDC (tested 
up to 250V rms) 


can be plugged onto the front panel connector of 
each Slave Unit. 

(The parameters shown on the Display Module 
are specified for each Slave Unit). 


PM 2191 Terminal Adapter 


The PM 2191 Terminal Adapter adds a screw- 
connection terminal to Slave Units which have a 
37-pin D-type terminal. 


PM 2192 Extension Cable Set 


A set of flat cables and connectors enabling 
the System 21 internal bus to be extended so 
that units can be used at different places in a 
rack. The set contains: 

° 1M flat cable with an internal bus connector at 
one end 
° 3 additional connectors 


PM 2193 19"Rack-Mount Kit 


This rack-mount kit allows up to 8 System 21 
units to be mounted in a standard 3E high rack 
unit. Wiring for interconnection of the units is 
provided as standard. 


PM 2194 Blank Panels for Rack- 
Mount Kit 


PM 2194 provides blank panels for the 
PM 2193 Rack-Mount Kit. The rack-mount kit 
holds up to eight System 21 modules. If less than 
eight modules are used the blank panels will 
cover any of the empty locatons in the rack- 
mount kit. 

The PM 2194 provides enough pieces to cover 
seven locations of the rack-mount kit, if only one 
System 21 module was used. 


PM 2198 Additional Power 
Supply Unit 

In extensive systems requiring more current 
than the 750 mA capacity of the PM 2101 Master 
Unit, additional PM 2198 Power Supply Units 
can be connected in parallel. Each additional PM 
2198 provides an additional 750 mA. 


Technical Specifications 


Power: 110, 120, 220 or 240 VAC + 10%, 50 or 
60 Hz 

Power Consumption: 16 VA max. 

Safety: Class Il acc. to IEC 348 

Secondary Power Supply for Slave Units: 
7.5V (at full load) to 16V (unloaded) 

Maximum Current Load: 750 mA 
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Ordering Information 


Models January 1989 prices 
PM 2101/013 Master Unit ......00000 $690 
Switches 

PM 2120/01 Universal Switch ................ 480 
PM 2121/01 Low Level Switch ............... 600 
PM 2122/01 50Q Coaxial Switch ........... 680 
PM 2123/01 1Q Ghz Switch ................... 995 
PM 2124/01 Current Switch ................... 680 
PM 2125/01 Probe Switch Driver ........... 450 
PM 2195/09 Probe Switch..................00. 650 


PM 2120 


PM 2122 


50Q Coaxial Switch 


Current Switch 
Probe Switch 


Digital Input/Output 


Digital Input/Output 


PM 2123 


PM 2124 


PM 2125 


PM 2195 


vU 
= 
i) 
= 
i 
pr 


PM 2130 


PM 2131 


PM 2132 


Digital Output 


Data Acquisition 


PM 2140 


PM 2141 


Pt-100 


PM 2160 RTD 


Pt-100 Temperature Unit 


Number of Channels 


ey 8 ae 
Peper bes 


Input/Output Ranges 


Voltage Current 


Range | Range | Range | Range 
Analog Input 200 mV 250 mA 
Analog Output +2V +20V 


Digital 1/0 


PM 2130/01 Digital I/O Unit... i. $575 
PM 2131/01 Digital Input Unit ................ ByAS) 
PM 2132/01 Digital Output Unit.............. 575 


Data Acquisition & CustomUnits 


PM 2140/01 Analog Input Unit ............... 600 
PM 2141/01 Analog Output Unit ............ 695 
PM 2150/01 User Adaptable Units ......... 395 
PM 2160/01 Pt-100 Temperature Unit... 600 
Accessories 

PM 2190/01 Display Unit...........00....... 195 
PM 2191/01 Terminal Adapter (qty: 3)... 199 


PM 2191/10 Terminal Adapter (qty: 1)... $70 
PM 2192/01 Bus Extension Cables........ 60 
PM 2193/01 Rack Mount Kit ...............0 235 
PM 2194/01 Blank Panel for Rack Mount 80 
PM 2198/013 Additional Power Supply.. 360 


Service & Support 


Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 
Note: The above configurations meet North American 


power requirements. For other power options, see 
Introduction Section, page 491. 


GPIB 


Controls and powers up to 50 slave 
$690 units. Uses only one GPIB address. 


200 mA 
at 5V +5% 


Maximum 
Switching 
Power 


Switching 
Speed 


400 MHz 
bandwidth 


See 
PM 2125 


Maximum 
Voltage 


Switching 
Speed 


<8 ms 30V rms 
Note 1 42V peak 


Maximum 
Power of the 
Switching 


Measurements 


Per Second 


Relay 


SS. 


Connector 
Type 


Connector 
Type 


<8 ms 37 pin (D) 2x4 optically isolated inputs and 
a ee 
<8 ms 37 pin (D) 4x4 optically isolated inputs, 
a a 
37 pin (D) 
female 


Connector 


Type i 
37 pin (D) A Analog-to-Digital converter with 
+20 mA 37 pin (D) 


Euroconnector Allows the development of custom slave 
for a Eurocard $395 units. Uses 5V CMOS or TTL chips. 


20 individual ON/OFF switches. 
10 SPDT over switches. 


1, 2 or 4 pole switching, with guard lines 


8-pole DIN 
male 


eS 


7 2x8 optically isolated outputs, protected 
$o75 against short circuiting & inductive loads. 


A 12-bit Digital-to-Analog converter with 
two voltage and one current range. 

An input module for Pt-100 RTDs with 
programmable High and Low limit relays. 


Note 1: These times work out to approximately 6 per second for an average combination of slave units programmed in BASIC on a PC, using block programming mode. 
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Provides the advantages of IEEE Std. 716 ATLAS language at a fraction of the cost 
Se ee I ade At a NeClor Olin COst 


of other solutions 


Fe a ee es 
Allows reconfiguration (changing system hardware elements) without recompiling or 
I ee 


modifying test programs 


Touch-sensitive, menu-driven user interface means easy training and use 
Compact workstation fits on bench or in the rack 


Includes programming tools such as syntax checking, utilities for efficient debugging, 


and easily customized screen menus 


Integrates a wide range of ATE equipment via GPIB/IEEE-488 
High-speed compile — typical 500 ATLAS statements per minute 


FlexSys is a complete ATLAS software pack- 
age that runs on Fluke’s powerful GPIB/IEEE- 
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488" controller, the 1722A. For both large and 
small system applications, it provides the bene- 


fits of the ATLAS language at a fraction of the 
cost of other systems. 

With FlexSys, reconfiguration is rapid and 
easy without recompiling or modifying test pro- 
cedures or test program sets through the use of 
Resource Descriptions (RDs). The result is lower 
cost for software development. 

The Resource Description, the heart of FlexSys 
is a data base of instrument characteristics util- 
ized by the system at run time. RDs define the 
codes and formats for a given instrument as well 
as the accuracies, ranges, timeouts and delays. 
The use of RDs at run time facilitates the rapid 
and straightforward configuration of the ATE 
system. Test program set development is inde- 
pendent of the specific hardware elements 
inthe ATE system. 

FlexSys provides for: 

* ATLAS Test Program Set (TPS) development 

* Resource Description development 

° ATE configuration 

* Test execution in a real-time or simulated 
mode of operation 


Test Program Set Development 


A touchscreen, menu-driven interface allows 
the FlexSys user to develop test program sets 
and retain a history of inputs easily and effi- 
ciently. 

A parsing editor provides both manual and 
automatic syntax checking during development 
of ATLAS test program sets. 


The ATLAS Compiler prepares ATLAS test 
procedures for execution through: 
1.Verification of ATLAS syntax, semantics. 
2.Generation of executable binary files. 
3.Covering or comparing signal statement re- 

quirements to corresponding require state- 

ments to verify that the defined virtual re- 
sources can meet test program requirements. 
4.Cross-reference table listing the connections 
between instrument ports and unit under test 
(UUT) pins. 


The Non-ATLAS procedure capability is used 
for the following: 

1.Access to 20 predefined IEEE-488 bus driv- 
ers. The bus drivers allow direct control of 13 
lines of the bus — the eight data lines and five 
control lines. The most common use of these 
drivers would be to manipulate a UUT which is 
controlled through the 488 interface. The driv- 
ers may also be used to control ATE functions 
not currently supported by IEEE ATLAS. 

2.Perform user defined procedures displaying 
custom screen menus through a library of 
touchscreen menus allows full operator inter- 
action with a running ATLAS TPS without the 
need for a keyboard. 

3.Perform user defined procedures thatutilize 
the pixel graphics capabilities of the 1722A. 
The user can create Non-ATLAS Procedures 
in FORTRAN, C, or Assembly language. 


“The terms GPIB and IEEE-488 may be used inter- 


changeably throughout this catalog. 
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FlexSys (1790A) 


Resource Description 
Development 


With FlexSys actual resources used at run time 
need not be predefined — a feature unique 
among ATE systems. Instead, real resources 
(station test equipment) which meet the condi- 
tions of ATLAS REQUIRE statements are speci- 
fied after compilation of the ATLAS test proce- 
dures. Information contained in the Resource 
Description Data Base specifies the following: 
° Available functions and capabilities. 

* Native IEEE-488 bus codes that control the 
instrument. 

® The data format of information returned to the 
controller. 

® Miscellaneous information such as settling 
times, instrument error codes, etc. 

This data is used at run time, allowing compi- 
lation to be accomplished independent of real 
resources. RDs for system resources may be 
written by the user, or may be purchased from 
Fluke. 


System Configuration 


Configuration integrates the instruments on 
the 488 bus into a functional ATE test station. 
The System Configuration process gives the 
user the ability to configure and reconfigure his 
system with minimal cost and effort by allowing 
the test program sets to be run without modifica- 
tion or recompilation after reconfiguration of the 
test station. 

The configuration process identifies the instru- 
ments connected to the bus and creates a Re- 
source Description Table. This table is a collec- 
tion of resource descriptions, for each instru- 
ment in the test station. ATE configuration is 
independent of the ATLAS test program set so 
that the ATE configuration need not be re-estab- 
lished as long as the instruments on the bus do 
not change. 

Resource assignment establishes the logical 
mapping of the real resources on the bus to the 
virtual resources specified by the ATLAS test 
program set to perform the following: 

° Assign a real instrument resource for each 
virtual resource in the test program set. 

° Check that the real resources on the bus do, in 
fact, satisfy the virtual resources specified in 
the ATLAS REQUIRE statements. 

® Choose signal paths which are defined in the 
system interface RD for use at run time. 


Test Execution 


Test Execution provides for: 
* TPS Selection 
° Simulation 
° Execution 
° Debug Monitoring 
TPS Selection 

TPS Selection allows the test operator to select 
from available test programs. This is conven- 
iently done using the touch-sensitive screen to 
page through possible selections and designate 
which test program to execute. 
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Simulation 

Simulation provided to allow a test program- 
mer to verify correct operation of test procedures 
and resource descriptions without actual use of 
the ATE system. 


Test Execution 

The test equipment is controlled using the 
programming codes extracted from a resource 
description to perform the operations defined by 
the ATLAS signal statements. 


Debug Monitor 

The debug monitor commands include single 
step execution, setting break points, enable 
program trace and examination of program vari- 
ables. The test engineer may examine and alter 
system flags and the command buffers sent to 
the instruments. The debug monitor allows 
debugging to take place at the ATLAS statement 
level. 


Documentation 


Documentation is presented for both the nov- 
ice and advanced users. 

Product documentation includes: 
® Getting Started Manual 
° System Guide 
® System Configuration Manual 
® ATLAS Program Development Manual 
* Resource Description Development Manual 

The FlexSys manual set is organized in refer- 
ence form, with tab dividers, indexes, section 
headers on each page, and a consistent read- 
able format. The manuals are supplemented 
with tutorial introductions and numerous ex- 
amples. 

The FlexSys ATE Workstation is available in 
three configurations: 


Model 1790A-500 

ATE System Development Software: Provides 
all capabilities required for resource description 
development, station configuration, TPS devel- 
opment and test execution, simulation, and non- 
ATLAS module linkage, complete with sample 
RDs and test program sets. 


Model 1790A-400 

TPS Development Software: Provides the 
capabilities required for TPS development, con- 
figuration and execution (for the user who does 
not develop his own RDs). 


Model 1790A-300 

Test Execution Software: Provides all capabili- 
ties required for execution of ATLAS test pro- 
gram sets. 


Options 
1790A-301 Configuration (available only as 
an option for 1790A-300) (Included in -500 
and -400) 

This option allows for the rapid reconfiguration 
of hardware within the test station without re- 
compilation of ATLAS test procedures. 


Ordering Information 


Models January 1989 prices 
1790A-500 ATE System Development 
Software. joe crs ee $21,950 
1790A-400 TPS Development 
Software i2... An eee 18,950 
1790A-300 Test Execution Software .. 5250 
1790A-301 Configuration .............. 250 


Optional Resource Descriptions 


Calibrators 
1790A-RDO1 RDs for Fluke DC Calibrators 


(5440A, 5440B, 5442A) ......... ee 400 
1790A-RDO2 RD for Fluke 5200A AC 

Calibratonee sesso wie neta eee 200 
1790A-RDO3 RD for Fluke 5450A 

Resistance Calibrator .............0..0. 200 
DMMs 
1790A-RD21 RDs for Fluke DMMs 

(8502A, 8505A, 8506A) ................0 800 
1790A-RD22 RD for Fluke 8520A Digital 

Multimeter <......0:...cd:.20-.soe ee eee 400 
1790A-RD23 RD for Fluke 8520A/AS-1 

Digital’ Multimeter. <.<-7.:.c:cceseceeeeereeee 600 
1790A-RD24 RDs for Fluke DMMs 

(8840A;) 8842A) oi cccscceesse eee 400 
1790A-RD25 RDs for Hewlett-Packard 

DMMs (3455A, 456A) ........:ceeeeee 800 
1790A-RD26 RD for Hewlett-Packard 

3478A DMM... :....2.:.ch ieee 400 
1790A-RD27 RD for Keithly 192 

Programmable DMM ...........-:..0e+ 400 
Power Supplies, Power Meters 
1790A-RD41 RDs for Fluke DC Power 

Supplies (4210A, 4216A, 4250A, 

4265A, 4270A, 4275A) .......cccccereeeeee 400 
1790A-RD42 RD for Hewlett-Packard 

6002A DC Power Supply ..............+. 400 
1790A-RD43 RD for Hewlett-Packard 

436A Power Meter .............::eseceeeeeees 1000 
1790A-RD44 RDs for Kepco Power 

Supply Programmers (SN488-031, 

SN488-032, SN488-121, SN488-122, 

SNR488-4, SNR488-8) ..............00 200 
Signal Generators 
1790A-RD61 RD for Fluke 6011A 

Signal. Generator, ...2:. 4: -2:aeseeeeeees 600 
1790A-RD62 RDs for Fluke Signal 

Generators (6060A, 6060B) ............ 600 
1790A-RD63 RDs for Fluke Signal 

Generators (6070A, 6071A, 

GO71A/AD). o:.22:2) desc 600 
1790A-RD64 RDs for Hewlett-Packard 

8656A Signal Generator .................. 600 
Other 
1790A-RD81 RD for North Atlantic 5310 

Resolver Synchro Sim ............::sece00e 200 
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(NSN 5811-01-202-7491) 1120A 


1120A IEEE-488 Translator 


Fluke’s Portable Test Instrumentation (PTI) 
system puts low cost instruments on the IEEE 
bus. The benefit is that you only pay for system 
Capability if and when you need it. And neither 
size, weight, nor performance of the basic instru- 
ment is compromised for system capabilities you 
may not need. Instead of building interface capa- 
bilities into each low cost unit, we have designed 
a single instrument called the 1120A IEEE-488 
Translator to do the interfacing job for you. 

The 1120A is the communications link be- 
tween IEEE Std 488-1978 and a variety of Fluke 
instruments. Operating between one or more in- 
struments and the IEEE bus, the 1120A converts 
codes and signals on the bus to corresponding 
codes and signals compatible with the particular 
instrument. It passes address and control com- 
mands to an instrument or outputs data, or both, 
depending on the capabilities of the particular 
instrument being interfaced. 

The 1120A is a translator for a number of Fluke 
instruments including universal counter/timers, 
communications counters, digital thermometers, 
frequency synthesizers, and digital ac voltme- 
ters. Up to three instruments can be interfaced to 
the bus with a single 1120A, and multiple 1120As 
can be used in a system. 

The 1120A connects instruments to the bus 
through an optional data output unit in the instru- 
ment and a “personality card” in the 1120A. Each 
personality card is individually addressable and 
“transparent” to other instruments. Each corre- 
sponds to a particular Fluke instrument model 
and is sold as an option to that instrument. The 


cards simply plug in to an 1120A which provides 
the necessary power and microprocessor-based 
circuits for their operation. The 1120A person- 
ality cards, accessory cables, and instrument 
data output units are designed to be easily as- 
sembled by the user. As your needs change, you 
can quickly change cards to accommodate other 
Fluke instruments. Many of the instruments and 
cables are sold as Option -521. If so numbered, 
they will operate directly into a Fluke 2020A (with 
Option -004) or 2030A Printer without an 1120A 
IEEE-488 Translator. 


Building A System 


Instruments that presently operate through the 
1120A Translator to work in an IEEE-488 sys- 
tems are: 2180A, 2190A, 6160B, 7220A, 7250A, 
7260A, 7261A, 8920A, 8921A, and 8922A. 
Ordering Option -529 with most any of those 
instruments will get you all the things you need 
to connect the instrument to an 1120A Transla- 
tor. However, check the catalog pages pertain- 
ing to each instrument to be sure. 

For example, if you wanted to connect both a 
Fluke 7261A Counter and a Fluke 8920A Digital 
Voltmeter to other instruments on the IEEE-488 
bus you could do so by ordering an 1120A 
Translator and checking the option descriptions 
for the 7261A and 8920A. You would find you 
need Option 892XA-529 (for the 8920A) and 
Option 72XXA-529 (for the 7261A). 

Optional 1-meter, 2-meter, or 4-meter cables 
connect the 1120A Translator to other “bus in- 
struments.” 


See the instrument index in the front of this 
catalog for a complete listing of IEEE-488 com- 
patible instruments. 


A 17-4 Bit Parallel Interface 


A special circuit card may be fitted into an 
1120A Translator that converts it into a general 
purpose translator between IEEE-488 bus sys- 
tems and bit parallel data systems. 

One A17-4 Card handles up to 32 digital inputs 
and/or outputs and up to three A17-4 cards will 
fit in one 1120A Translator. 

Any, or all, of the 32 bits may be used as input 
and/or output. However, these bits must be 
organized in groups of four or eight. BCD, binary 
and hexadecimal modes may be chosen, or for 
Status outputs any single bit may be set or reset 
without altering other bits in the binary or hex 
mode. 

The A17-4 can be set to continuously monitor 
any designated single port (8 or 4 bits). It will then 
request service whenever any bit of that port, 
which is enabled by the SRQ mask, changes to 
a logic True. 

The A17-4 has an output strobe line which may 
be used to trigger or latch external devices when 
the data on the output lines is valid. Similar 
capability is optional in the 2400B, 2280B, and 
the 1722A with Option -002. 

For more information ask for Bulletin A0143. 


Ordering Information 


Model January 1989 prices 
1120A IEEE-488 Translator .......0...0.0...... $590 
A17-4 Bit Parallel Interface ..........0..00.0.. on req 
Accessories (Also see page 485) 

Y8021 1m (39.4 in) Shielded Cable ....... 130 
Y8022 2m (78.8 in) Shielded Cable ....... 145 
Y8023 4m (13 ft) Shielded Cable ........... 155 


Service & Support 


Warranty 

One-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 
Extended Warranty 
SC1-1120A Repair ........... cece cecececeees 64 
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PM 2534 & PM 2535 


urements/sec. Sequence programming allows 
repetition of the same measurement cycle; thus 
when combined with System 21 modules (see 
page38s0), allows the PM 2535 to actasa smalldata 
logger with no need for dedicated computer control. 


Computer Control 


The PM 2534 and PM 2535 can be controlled 
RANGING : v-9 via the GPIB or RS 232C interface. The PM 2535 
; also offers the following system capabilities: 10 
functional measurement set-ups can be pro- 
grammed including processing such as Ax + B, 
dBm or zero-set. With the SEQUENCE function 
these 10 functional set-ups can be made auto- 
matically and sequentially. When combined with 
the burst mode, the measurements made can be 
stored in the PM 2535 until read by the computer, 
ee thus freeing the computer tohandle other routines. 


Controlling System 21 Modules 


Many system applications demand measure- 
ments to be made at a number of different points 
and require large and expensive scanners. But 
with the PM 2534 and PM 2535, System 21 can 
PM 2535 be added to any GPIB application to provide a 
modular and cost-effective solution to system 
switching. Both the PM 2534 and PM 2535 have 
a System 21 Master Unit built-in, enabling them 


System 21 slave units connect to the internal 


PM 2534 & PM 2535 GPIB NOU Loa oo Controls any Syste) aa 


31/2 to 61/2 digits. 

_ 100 nV resolution _ ae 
100 measurements 

GPIB/IEEE interface standard 

Front or rear inputs ro 
Scanner extension 


The Philips PM 2534 and PM 2535 GPIB 
Instrumentation Systems cover a broad range of 
applications. While both instruments are suit- 
able for a wide range of general purpose meas- 
urements, the PM 2535 offers additional ad- 
vanced functions for applications demanding 
data gathering and fast measurement collecting 
and processing. 


Basic Features 


Both the PM 2534 and PM 2535 offer seven 
measurement functions, front or rear inputs and 
6'/2 digit guarded sensitive measurements or up 
to 3'/2 digit high speed measurements. The units 
can operate in scan mode under external control 
via the GPIB/IEEE-488* interface. 


Extra Capabilities of the PM 2535 


As weil as the above features, the PM 2535 has 
built-in data collection, advanced control facilities 
and calculations including Ax + B, A%, dBm and 
relative measurements. Maximum and minimum 
values can be stored over a time interval, and 
warnings can be given if specified limits are ex- 

- ceeded. Burst mode provides up to150 meas- 


bus connector on the rear of the FM 2534 or 
PM 2535 with a PM 2192 Extension Cable Set. 
In addition, control commands are accepted via 
the PM 2534 or PM 2535 GPIB interface and 
retransmitted to the System 21 internal bus, 
eliminating the need for costly interfaces, cables 
and power supplies. 


*The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 


1EC/IEEE CONTROLLER 
UIER 


'ec Bus! 
| 
| 


system 21 | 


ae SLAVE UNIT 
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Controlling System 21 without an 
Instrument Controller 


The PM 2535 also has the capability to control 
System 21 slave units without the need of an 
instrument controller. Through the SEQUENCE 
function, the PM 2535 can create a 99 step 
program. Each step of the program is associated 
with one of ten functional DMM set-ups. Both the 
SEQUENCE program and the 10 functional 
DMM set-ups are stored in non-volatile memory 
in case of power loss. With these two functions, 
a small data logging system providing scaled 
measurements can be achieved with the 
PM 2535 without dedicating an instrument con- 
troller to the task. 


Rear view of PM 2535 showing duplicated front panel 
input sockets, data bus interface and System 21 con- 
nectors. 


Multidrop 


Multidrop is another possibility to operate in 
smaller systems. This mode allows a number of 
devices to be controlled by the same instrument 
controller. Data flow is controlled by using the 
SOH-ETX or STX-EOT protocol. A device is 
selected by SOH or STX followed by a selected 
character, and deselected by the same charac- 
ter. In this manner multiple instruments can be 
controlled by the RS 232C interface. 


Ordering Information 


For Technical Specifications and Ordering In- 
formation of the PM 2534 and PM 2535 see 
page 83. 
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2205A 
«ap 


IEEE-488 


Plug-in modules that expand the versa 
Channel expansion (up to 1000) _ 
Matrix latching 
Low level and thermocouple scanning — 


Two-wire or four-wire resistance at oe 


Actuator/Relay control — 


PM 2205A 


2205A Switch Controller/Scanner 


Remote operation via GPIB/IEEE- 488 interface ina 


Versatile Switching, Latching, 
Scanning 


The microprocessor-based 2205A Switch Con- 
troller offers a wide variety of switching, scan- 
ning, and matrix-latching capabilities for applica- 
tions in production testing, process monitoring, 
process automation, calibration, etc. 

The 2205A may be operated or programmed 
from the front panel to perform periodic switching 
operations. Or it may be directed remotely in a 
system compatible with IEEE Std 488-1978 to 
perform complex switching operations. 


Five Switching Options 

Five kinds of switching module options are 
available. They plug into the 2205A mainframe 
and any combination of up to ten modules may 
be plugged in at the same time. Model 2201A or 
2202A Extender Chassis aliows for expansion of 
a system to accommodate up to 100 modules. 

Three of the five types of switching options are 
for scanning analog signals and measuring them 
with a DMM. One of the three is for measuring 
low level signals such as the output voltage from 
thermocouples (-600), one is for general-pur- 
pose scanning (-300), and one is for measuring 
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resistances using 4-wire connections (-400). Four 
wires are needed for precision measurements of 
low resistance values through long input wires. 
The latter option uses a pair of modules: a 
general-purpose module for the current-source 
leads and a low-level module for the voltage- 
sense leads. 

Each module has ten reed relays and will scan 
ten points. The low-level reed relays switch a 
guard line as well as a pair of input leads. 

Option -100 is an actuator module with five 
medium-power relays for controlling external 
and remote devices like indicators, actuators, 
alarms, power supplies, and other relays. 

Option -200 is a matrix latching module that 
may be configured in one of three ways: either as 
a 1 by 8 matrix, as two 1 by 4 matrixes, or as a 
2 by 4 matrix. This option features an 8 millisec- 
ond break-before-make switching speed and 
less than 10 microvolts of thermal offset. 


Integrated Stimulus, Measurement, 
Control 

The modularity of the 2205A makes it easy to 
configure switching in numerous ways. And that 
makes it a worthy building block for automated 


systems of various kinds. With the standard 
GPIB/IEEE-488* interface the 2205A becomes 
an integral part of a sophisticated system. Fluke 
offers numerous IEEE-488-compatible instru- 
ments including the 1722A or 1752A Instrument 
Controller, signal sources, power sources, Cali- 
brators, digital voltmeters, counters, thermome- 
ters, data loggers, and printers. The IEEE-488 
interface supports the following subset: AH1, L2, 
RL1, DC1, E2. 


Specifications 


2205A Specifications 


Control: Manual, panel-programmed scan, or 
via IEEE-488 Interface 

Panel Controls: Select channels to be scanned, 
actuated, or latched. Scan rate selectable in 0.1 
second increments from 0.2 seconds to 3.3 
seconds per channel using behind-the-panel 
control 

Switch-Module Slots: Ten, expandable to 100 
using several 2201A (12-slot) or 2202A (10-slot) 
Extender Chassis 

Display: 3-digit LED. Shows active channel 
number. Also shows assigned address (using 
IEEE-488 Interface) at time of power-up 
Trigger Output: Rear panel BNC connector. 
TTL level. Adjustable delay. To trigger measure- 
ments following moments when switching oc- 
curs 

Analog Output: To digital multimeter via rear 
panel output connector. Guarded 2-wire or 
guarded 4-wire connections. Common-mode 
voltage 170V dc or peak ac 

Other Inputs and Outputs: Via module con- 
nectors included with modules 

Internal Scanning Bus: Two 3-wire buses. One 
is common to even-numbered module slots; the 
other is common to odd-numbered slots. Goes 
to analog output. Input resistance is greater than 
10 GQ on HI or LO with respect to power line 
ground. 


2201A Specifications 


Switch-Module Slots: 12 in each 2201A. Up to 
100 slots (1000 channels) per system 

One or more 2201A Extender Chassis may be 
connected to a 2205A via a six-foot cable sup- 
plied with each 2201A. Power and control for the 
modules is supplied by the 2205A. 


*The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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Option Specifications 
Actuator Control Module (-100) 


Relays: Five, SPDT 

Switching Time: 20 ms* 

Contact Rating: 1A maximum at up to 26V dc or 
30V rms ac. 3A fuse in each common line 
Connectors: Screw terminals, three lines per 
relay. Terminals are mounted on an edge-card 
connector that plugs onto, and is easily re- 
moved from, the module circuit card. Comprised 
of -110K and -010K 


Matrix Latching Module (-200) 


Relays: Eight, latching, DPST with unswitched 
guard, break-before-make 

Switching Time: 8 ms* 

Rating: 40 mA maximum to 170V dc or peak ac, 
max 

Bandwidth: Dc to 1 MHz (+0.1 dB) into 6002 to 
1 MQ load 

Thermal Offset: <10 nV 

Configurations: One 2x4 matrix, two 1x4 ma- 
trixes, or one 1x8 matrix 

Connectors: Screw terminals, three lines per 
relay. Terminals are mounted on an edge-card 
connector that plugs onto, and is easily removed 
from, the module circuit card. Comprised of -210 
and -009K. 


General-Purpose Scanning Module 
(-300) 

Relays: Ten, reed type, DPST with unswitched 
guard 

Scan Rate: 125 channels per second, max* 
Rating: 40 mA maximum. A 0.5A fuse in each 
input line 

Thermal Offset: <10 pV 

Connectors: Screw terminals, three lines per 
relay. Terminals are mounted on an edge-card 


connector that plugs onto, and is easily re- 


moved from, the module circuit card. Com prised 
of -310K and -009K. 


Low-Level Scanning Module (-600) 


Relays: Ten, reed type, 3PST, switched guard 
Scan Rate: 80 channels per second, maximum” 
Rating: 15 mA maximum to 35V peak 
Reference Junction Output: 540 mV at 25°C 
Thermal Offset: <1 pV 

Connectors: Screw terminals on isothermal 
block to minimize temperature differences be- 
tween terminals when scanning thermocouples. 
Reference junction temperature-sensing circuit 
on isothermal block provides automatic com- 
pensation to thermocouple output signals. Ter- 
minals are mounted on edge-card connector 


_ that plugs onto, and is easily removed from, the 


module circuit card. Comprised of -610K and 
-008K 


Four-wire Ohms (-400) (-300 plus -600) 


Two modules per option, used in adjacent slots. 
Switch both current-source and voltage-sense 
connections for precision resistance measure- 
ments. Specifications for current sourcing are 
the same as for Option -300. Specifications for 
voltage sensing are the same as for Option -600, 
except reference junction temperature sensing 
circuits are not available. Comprised of -310K 
and -009K plus -610K and -008K. For applica- 
tions requiring more than 50 four-wire ohm cir- 
cuits, the 2200A-7000/AU adapter and pairs of 
2201A Extender Chassis are required. 

*These times are 2205A times and do not necessarily 
reflect system specs 


General Specifications 


Temperature: 0°C to 50°C, operating; -55°C to 
+75°C, non-operating 
Relative Humidity: <80% to 40°C, operating 
Power: 100, 120, 220, or 240V ac +10%, 50 to 
60 Hz, selectable from rear panel. 25W maxi- 
mum 
Size: 17.8 cm H x 43.2 cm W x 44cm D (7 in x 
17 in x 17.4 in) 
Safety: IEC 348 Protective, Class 1 
Weight: 7.1 kg (15.6 Ib) 
Included 
2205A: Manual, power cord, 3-foot Y8076 ana- 
log output cable for 8502A-16, 8505A, 8506A, 
8520A, or 8860A-06 DMM 
2201A: Manual, six-foot cable for connecting 
to 2205A 
2202A: Manual, power cord but no cable 


Ordering Information 


Models January 1989 prices 
2205A Switch Controller 

including IEEE-488 Interface ................ $2590 
2201A Extender Chassis...............000008 1900 
Options 
-100 Actuator Control ........... eee 400 
=200 MatrixabatciinGinc-tesncssesesnsseetaees 400 
-300 General-Purpose Scanning............ 400 
-400 4-Wire Ohms Scanning .............06 960 
-600 Low-level Scanning .............::c:.ee 560 


2205A 


Accessories (Also see page 485) 
2205A-008K Spare Low-Level 


ConmectOhersetncccence- teste reer es ae ees $120 
2205A-009K Spare General-Purpose 

CONNCCIOGRe Ae rere ck teres bert acares 120 
2205A-010K Spare Actuator Connector 110 
2205A-110K Spare Actuator Card ......... 360 
2205A-210K Spare Matrix Latching 

Can Ree res AOS ce etree eens oe ee 360 
2205A-310K Spare General-Purpose 

Scanner ‘Cargiit Seve rt-cctetcn rte 360 
2205A-610K Spare Low-Level 

ScannemiGard i eeccey eee ae 450 


2200A-7000/AU Multi-Channel 
4-Wire Ohms Adapter :....5.s0ccco0ses.0+ 000 on req 


Y8021 1m Cable for IEEE-488 Bus........ 130 
Y8022 2m Cable for IEEE-488 Bus........ 145 
Y8023 4m Cable for IEEE-488 Bus......... 155) 
Y8004 1.5m RS-232-C Cable ................ 110 


Y8013 Trigger Output Cable, 4-foot....... 25 
Y8076 Analog Interface Cable (included 


WHEZIOISVN). GICLEE soceonccesctocpeaadeonosiccnbadaoucst 1125 
M07-205-600 7" Rack Adapter ............... 110 
MO00-260-610 18" Rack Slides 

(needs M07-205-600) ..............:cceeeeeeees 130 
M00-270-610 20" Rack Slides 

(needs M07-205-600) ........2......:.-...02-00 130 
M00-280-610 24" Rack Slides 

(needs M07-205-600) .............eeeeeeeees 130 


*-7001 and -7002 both required with 2202A 


Service & Support 


Warranty 

One-year product warranty. See page 470 
for further information on warranty terms and 
conditions. 
Extended Warranty 
$C1-2205A Repair (w/calibration) ......... 
$C1-2205A Repair (cal w/in or out data) 455 
SC1-2205A Repair (cal w/in and out data) 490 
SC2-2205A Cal 


(1 per yr recommended) ..............0-++5 31 
SC2-2205A Cal 

(1 per yr w/in or out data) ..............0 66 
SC2-2205A Cal 

(1 per yr w/in & Out data) ........... 101 
$C1-2201A Repair (w/calibration) ......... 163 
S$C1-2201A Repair (cal w/in or out data) 198 


SC1-2201A Repair (cal w/in and out data) 233 
SC2-2201A Cal 


(1 per yr recommended) .............000 31 
SC2-2201A Cal 
(1 per yr w/in or out data) ..............0 66 


$C2-2201A Cal 
(1 per yr w/in & Out data) ........... cee 
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GPIB/IEEE-488 Instrumentation Systems 


4200 Series 


IEEE-488 


ECQEE) 4710A BCD PROGRAMMABLE VOLTAGE SOURCE 


4200 Series Power Supplies 
IEEE-488 or parallel interfaces 
BCD or binary 2s complement coding : 
Isolated digital control of ac and dc external sources 
Up to 65V at 1 amp or110Vat1/2amp 

Fully guarded 
—+0.01% accuracy 
100 LV resolution capability 


30 to 110 us response time os 
SS ee ee ee eee ee 


The 4200 Series Programmable Power Sources 
are more than just precision digital-to-analog 
converters. They incorporate features that are 
not available in typical programmable power 
supplies: speed, accuracy, low programming 
noise, true current limiting, isolated control logic, 
output proportional to an external reference volt- 
age. 

These power sources may be operated in ser- 
ies or parallel, just like batteries. They will oper- 
ate with up to 1000 volts between chassis ground 
and guard (250 volts with IEEE-488 interface). 
That allows you to use them as a programmable 
vernier for high voltage power supplies. Current 
sink capability, coupled with programmable cur- 
rent limits, allows four of the six models to be 
used as a dynamic load. 


Isolated Control Logic Option (-01) 


Isolated control logic is parallel BCD for the 
4210A, 4250A, and 4270A and 14-bit or 16-bit 
parallel binary for the 4216A, 4265A, and 4275A 
and is available as Option -01. However, any of 
the six models may be ordered with multi-strobe 
logic (Option -09) or with an interface for com- 
patibility with IEEE Std 488-1978 (Option -05). 


Multi-Strobe Logic Option (-09) 


Allows programming directly from any 16-bit or 
18-bit program source with addressing capabili- 
ties for up to eight 4200-Series Power Sources. 
The power sources may be in series as well as 
parallel. The control lines are electrically isolated 
from the output. 


IEEE-488 Interface Option (-05) 


The IEEE-488 interface allows the user to 
program the following functions using command 
character format: Voltage, current limit, external 
reference, range, polarity, SRQ response on er- 
rors, operate and standby. In addition to the 
normal command string format of programming, 
the IEEE-488 interface offers a “Direct Ladder 
Access” mode of programming. This mode is a 4- 
byte transfer sequence with limited IEEE-488 
error and syntax checking, but with fast output 
results. The repertoire is SH1, AH1, T6, L4, SR1, 
DC1, and DT1. 


External Reference Option (-03) 


Output may be ac as well as dc. And, with Op- 
tion -03, you have the ability to amplify or attenu- 
ate, by digital control, either an ac or dc voltage 
supplied by an external source. Output polarity 
matches input polarity. The 3 dB bandwidth is 
100 kHz for the 4210A and 4216A, and 30 kHz for 
the other models. 


Current Limit Option (-06) 


To protect devices being powered, the output 
current can be automatically limited to any value 
between 10% and 110% of maximum output cur- 

*The terms GPIB and IEEE-488 may be used 
interchangeably throughout this catalog. 
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GPIB/IEEE-488 Instrumentation Systems 


4200 Series 


rent in 10% steps and 1% steps to 11%. Current 4270A. Option -06 cannot be installed at the To view such characteristics as programming 


is automatically limited at 120% of rated output same time, however. noise, settling time, rise time etc., an automatic 
when Option -06 is not installed. é mode is provided. When all the bits in any 8-4-2- 
A4200 Manual Control Unit 1 decade are set, the power source will generate 


High Resolution Option (-07) For bench operation and calibration the A4200 _@ Staircase at the analog output which may be 

To be able to program output voltage with 10 _ is available as an accessory. It allows the opera-  €Xamined on an oscilloscope. The A4200 is not 
times better resolution than normal, Option -07 _ tor to manually select each control line as wellas | COMpatible with Option -09 or the IEEE-488 
may be ordered for models 4210A, 4250A, and _ monitor flag lines available from a power source. _Nterface Option (-05). 


Specifications | 


Technical Specifications 


Characteristics RE AUS Ae 1/2 Rackicnactt wars] Full Rack Width 
7 pe peazions Ss] aziea ys | azsoa [e426] igaz7oa 


Display BCD BCD Binary 1BCD 


Binary 


Current Range +100 mA +H1A HA +0.5A +0.5A 
Option -06 Limit* - 10% steps* 10% steps* 10% steps* 10% steps* 
Regulation ' 0.001% 0.001% 0.001% 0.001% 0.001% 


Settling Time 
Within 0.1% of step 
Within 0.01% of step 
Low Voltage Range ~ 
Voltage Range 
Resolution 
W/Option -07 


+16.383 +9.999V +16.383V +9.999V +32.7675V 
1 mV 1 mV 1 mV 1 mV 0.5 mV 
= 100 pV - 100 pV - 
90-Day Accuracy 2 


90-Day Stability ° 
Ripple and Noise ¢ 300 nV rms 300 LV rms 500 pV rms 500 pV rms 500 pV rms 500 pV rms 
Programming Noise 130 mV p-p 130 mV p-p 130 mV p-p 130 mV p-p 130 mV p-p 130 mV p-p 
High Voltage Range 
Voltage Range +99.99V +110V 
Resolution 4mV 10 mV 2mvV 
W/Option -07 - 1 mV - 
90- Day Accuracy ? | a 4s a fh 
? ae +530 pV 
90-Day Stability ° - A A 
a +490 nV +370 pV 
+0.003% of Output oS AE ee ets iat : : 
Ripple and Noise ¢ -1mVrms 1 mV rms 1.2 mV rms 1.2 mV rms 
Programming Noise 260 mV p-p 260 mV p-p 260 mV p-p 260 mV p-p 
“Also 1% steps to 11%. Limit at 120% of range without Option -06 
1. Percent of output, no load to full load, + 10% line change 
e.ulo GC to 35°C 
3. At constant line, load, and temperature 
4. 10 Hz to 10 MHz bandwidth 
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Current Limits of 
4250A & 4265A 


Current Limits of 


4270A & 4275A 


General Specifications 


Shock: 120G, 11 millisecond half-sinewave 
Vibration: 14.5G, 10 Hz to 55 Hz 
Altitude: <10,000 feet, operating; <50,000 non- 
operating 
Temperature: 0°C to 50°C operating; -40°C to 
<75°C non-operating 
Power: 115V or 230V ac +10%, 48 Hz to 62 Hz. 
4210A and 4216A 15W; 4250A and 4265A 100W; 
4270A and 4275A 200W 
Size 
4210A and 4216A: One half 19-inch rack 
width, 13.38cmH x 21.6 cm W x 40.9 cm D (5.25 
in x 8.5 in x 16.13 in) 
Others: Full 19-inch rack width, 13.3 cm H x 
43.2 cm W x 49.7 cm D (5.25 in x 17 in x 19.56 
in) 
Weight 
4210A and 4216A: 5.5 kg (12 Ib) 
Others: 15.9 kg (35 Ib) 
Included: Instruction manual, power cord, mat- 
ing digital input cable connector, screw terminal 
outputs. Order Y8021, Y8022, or Y8023 cable 
separately for Option -05 
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Accessories (See page 485) 
Rack Adapters for 4210A and 4216A 


Ordering Information 


M05-200-603 5-1/4", Dual ...............0... 115 
Models January 1989 prices} M05-203-601 5-1/4", Offset cece. 130 
4210A* Programmable Power Source, M05-203-602 5-1/4", Centered ............ 130 
TOO THA cere ee eee $3400 Rack Adapter for 4250A, 4265A, 
4216A* Programmable Power Source, 4270A, 4275A 
TOOKMA Ss a Oe eee 3400 MO05-205-600 51/4" o.oo... cceesceeseeseeeees 95 
4250A* Programmable Power Source, Rack Slides for M05-200-603 or 
A ice he ote ee mee ee 4850 M05-205-600 
4265A* Programmable Power Source, MO00-260-610 18" ooo. eeeeeeeeeeee 130 
TA gece ee Oey eS ee 4850 M00-270-610 20" oon cee ececernerinees rete! 130 
4270A* Programmable Power Source, MO00-280-610 24" stsseueseevensenseseneanenenees 130 
SOO MASS 4 ee eee eens 5250 A4200 Manual Control Unit w/Cable ...... 700 
4275A* Programmable Power Source, 4210A-4014 PCB Extender Board ......... 100 
BOQUMNA 2c ek re ee eee 5250 4270A-4303 PCB Extender Cable ......... 205 
S Lae ey Y8021 1m Cable, for IEEE-488 bus ....... 130 
Mnfe aCe Cet ceo qi oe tena 8022 2m Cable, for |EEE-488 bus ....... 145 
Y8023 4m Cable, for IEEE-488 bus ....... 155 


Options (for above Models)* 


-01 Isolated Control Logic ...................- 630 Service & Support 

-03 External Reference ................ cece 440 Ww 

-05 Interface for IEEE-488 bus............... 700 +Warranty 

-06 Programmable Current Limit ............ 420 _ One-year product warranty. See page 470 
-07 1100 pV Resolution (4250A only) .... 650 for further information on warranty terms and 
-09 (BCD/Binary) Multi-strobe Logic ...... 1090 conditions. 


*See chart below for compatibility 


4200 Series Option Compatibility 


[Option Description _—~—~=~*~*~*~*S*«~R OA [aS AGOA [ZEA [4270 AEA 


Isolated Control Logic 

External Reference 

Interface for IEEE-488 Bus 
Programmable Current Limit 
100 Microvolt Resolution 
Multistrobe Logic (BCD/Binary) 


Other items 


MO05-205-600 
MO05-203-604 
M05-203-602 
M05-200-603 
MO0-260-610 


Rack Adapter 

Rack Adapter, left or right side 
Rack Adapter, centered 

Rack Adapter, dual, left & right 
18-Inch Rack Slides 
MO0-270-610 20-Inch Rack Slides 
MO0-280-610 24-Inch Rack Slides 


Notes: All options are customer-installable. However, add the suffix letter K if option is not to be installed at the 
factory. Order -07K and/or -09K through the parts department. 
eCompatible option 
1. -01, -05, or -09 is required. Only one may be installed in one instrument 
2. Option -06 and -07 cannot be installed in the same instrument 
3. Used with Rack Adapter -600 or -603 
42**A Use appropriate model number as prefix for option number 
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Data Acquisition 


Selection Guide 


2285B 2280B 1752A 2400B* 2452MCS HELIOS-I* PM 8238*tt 


Thermocouples 11 Types 11 Types 7 Types** 12 Types 12 Types 11 Types 
RTDs All Types All Types 100Q Pt. 385** All Types All Types All Types 
Resistance To 64K To 64K - To 64K To 64K To 64K 
DC Voltage Ranges 64 mV-64V 64 mV-64V 1V-10V 100 mV-100V 100 mV-100V 64 mV-64V 
Max DC Resolution 1uV 1 uV 124 uV 1 uV 1 uV 0.5 nV 
AC Voltage Ranges 250V 250V 250V** 250V 250V 250V 
DC Current 0 to 64 mA 0 to 64 mA 0 to 65 mA 0 to 20 mA 0 to 20 mA 0 to 64 mA 
Strain Gage Yes Yes Yes** Yes Yes Yes 
BCD Yes Yes Yes Yes Yes Yes 
Binary Yes Yes Yes Yes Yes Yes 
Status (Contacts) Yes Yes Yes Yes Yes Yes 
Counter To 1 kHz To 400 kHz To 900 kHz To 900 kHz To 900 kHz To 400 kHz 
Event Totalize Yes 

Sequence of Events 


Control 


Status or Alarms 
Int Relays (Max) 
User-Defined BCD 
Analog Voltage 
Analog Current 
Analog Resistance 
PID 

Stepper Motor 
Page Number 


*Also requires host computer such as Fluke 1722A, 1752A or IBM PC (IBM is a registered trademark of Interntional Business Machines, Inc.) 
“Using external signal conditioning 


22858 
Speed 25 (High Res) 
Channels/s 1000 (Med Res) 
BASIC Fluke BASIC Function 
Programming Menu FORTRAN Measurement FORTRAN Dependent Keys 


Environment Prompted Assembly & Control Assembly on Host + Six 
Language Pro Gen &C Digit Display 


¢ ; 4 Digit Display + 


Analog Input 


cnc: 
S0M+bves | - aa 


1000 Point 


Yes 
Page Number 405 


tHigher speeds possible with Multiple A/D Converters 
ttSpecifications also applicable to KS 8238 
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Fluke’s most powerful data logger | 
Expandable to 1500 channels* 
Precision measurements and control 
Flexible report generation 
12V operation for mobile or field use 
Pseudo-channels give computer power without writing software 


MAIN MENU CHOICE <M FOR MENUD? & 


Economical solution for simpler applications 

Expandable to 100 channels 

Precision measurements 

Flexible report generation 

12V operation for mobile or field use 

Pseudo-channels give computer power without writing software 


2280 Series 


The 2280 SERIES, a family of advanced data | 
loggers, combines high measurement accuracy, Ha 


exceptional configurational flexibility, and com- 
puter-like power without requiring the user to 
write software. This family, composed of the 
2285B Data Logger and the more powerful 2280B 
Data Logging System, offers solutions for de- 
manding data acquisition and reporting prob- 
lems. 

The 2280B Data Logging System, Fluke’s most 
powerful data logger, is expandable froma simple 
20 channel data logger to a distributed 1500 
point data acquisition system. The 2280B Data 
Logging System accepts all 2280 SERIES op- 
tions, offers the ultimate in data logging power 
and flexibility. 

For applications that do not require all the 
power or expansion capabilities of the 2280B 
Data Logging System, the 2285B Data Logger is 
a more economical solution. Expandable to 100 
points, the 2285B accepts all 2280 SERIES 
options, except the Analog Output (-170), 
Counter/Totalizer (-167), Cartridge Tape (-214), 
and Advanced Math (-211) options. 


Programming Ease 


Both the 2285B and 2280B are programmed 
by responding to a series of prompted menus. 
Simple front panel responses to the displayed 
questions configure the 2280 SERIES to per- 
form the required tasks. Instead of limiting the 
user to pre-defined functions, or requiring the 
development of libraries of application software, 
the 2280 SERIES employ pseudo-channels. An 
exclusive 2280 SERIES feature, pseudo- chan- 
nels allow any mathematical relationship be- 
tween channels, such as group averages; or 
between a channel and time, such as rate of 
change; to be described as a simple algebraic 
equation. With pseudo-channels, application 
problems that previously required the power of a 
computer, and an investment in software, are 
now possible in a stand-alone data logger. 


Power to Get the Job Done 


Accenting this computational power, the 2280 
SERIES offer excellent documentation features. 
Each measurement channel, output channel or 
pseudo-channel can be uniquely identified with a 
15 character label, clearly describing the point 
being logged. Adding further clarity, 6 character, 
user defined, engineering units for each point 
are a standard feature. Also standard is the 
ability to check every input, output or pseudo 
channel against alarm limits. Four high/low limits 
are available for each channel, and each limit 
can cause a user defined 40 character message 
describing the alarm condition to be recorded. 


Report Generation 

The 2280 SERIES allows its recording function 
to be easily tailored to the requirements of the 
job. Collected data, the results of calculations, or 
outputs can be viewed on the bright, 40 column 
“Depending on programming requirements. 
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Data Acquisition 


2280 Series 


vacuum fluorescent display, or logged on the 
wide format 40 column internal printer. Adding 
further recording flexibility are two communica- 
tion ports which can be configured with optional 
RS-232-C or GPIB/IEEE-488* interfaces. An op- 
tional DC100 magnetic tape drive is also avail- 
able for the 2280B Data Logging System, allow- 
ing 500K bytes of data and/or programs to be 
saved on each tape. This stored data may later 
be downloaded to a PC using the Prologger 
Software Package. 


For Demanding Environments 


Applications that require more input or output 
points than can be housed in the mainframe are 
satisfied by using the 2281A extender chassis. 
These extender chassis are connected to the 
mainframe with a simple six twisted pair cable, 
and communicate via a high speed, fault toler- 
ant, communication network. Since all commu- 
nication is digital, signal integrity is assured in 
electrically noisy environments. Furthermore, 
any input or output options housed in an exten- 
der chassis have an operating range of -20°C to 
+70°C. 


Portable Operation 


Another standard feature is full operation from 
12V dc power, making the 2280 SERIES a 
natural for mobile data acquisition. Additionally, 
connecting a 12V battery allows this dc operat- 
ing mode to function as an uninterruptable power 
supply. The 2280 SERIES trickle charges the 
battery when on line power and bumplessly 
transfers to battery operation when line power 
fails, assuring measurement integrity for critical 
applications. 


Specifications 


2280 SERIES System 


Maximum Inputs & Outputs: <1500 points per 
system (2280B); <100 points per system (2285B) 
Analog Inputs: <1500 channels per system 
(2280B), <100 channels per system (2285B) 
Status, Binary, or BCD Inputs: <1500 lines per 
system (2280B), <100 lines per system (2285B) 
Status Outputs: <1500 points per system 
(2280B); <100 points per system (2285B) 
Alarm Outputs: <1500 points per system 
(2280B); <100 points per system (2285B) 
Analog Outputs: <600 points per system (2280B 
only) 
Computation Power: Besides built-in thermo 
couple and RTD linearizations, the 2280 SE- 
RIES will handle equations involving addition, 
subtraction, multiplication, division, and paren- 
theses. Advanced Math Option (-211) (2280B 
only) adds square root, exponent, logarithm, 
trigonometric, standard deviation, interpolation 
tables, logic functions, equal-to, less-than, 
greater-than, etc. 
“The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 


Tasks: Up to 10 independent, prioritized scan 
groups 
Scanning Speed: Depends on the number of 
A-to-D Converter Options (-161) per system and 
the system configuration. Scanning dc voltage 
inputs for alarms at full accuracy: 
Up to 16 channels per second with 1 A/D 
Option 
Up to 30 channels per second with 2 A/D 
Options 
Up to 42 channels per second with 3 A/D 
Options 
Up to 65 channels per second with 5 A/D 
Options 
Temperature: 0°C to 50°C operating (2280B/ 
2285B); -20°C to 70°C operating (2281A) 
System Communications: High speed digital 
data transferred between 2281As and a 2280B/ 
2285B is via noise-immune twisted wire-pairs. 
May be linked in star and/or daisy-chain configu- 
rations 
Distance To Extender Chassis: Any 2281A 
may be up to 1 km away from a 2280B/2285B 
Failures: System component failures are re- 
ported as an alarm. All properly operating equip- 
ment continues with normal tasks 


2280 SERIES Mainframe 


1/0 Capacity: Six slots for input and output op 
tions. One of the six slots must contain an A-to- 
D converter option when one or more analog 
input options is used. Each analog input option 
will scan 20 channels and each status or digital 
input or output option will handle 20 lines. If no A- 
to-D converter option is needed, each 2280B/ 
2285B will handle up to 120 points of status 
inputs or outputs. Two additional plug- in slots 
are for any combination of one or two IEEE-488 
or RS-232 options 

Program Memory: 32K bytes (2280B); 20K 
bytes (2285B). Non-volatile. Battery back-up for 
at least 30 days, 90 days typical. Program may 
also be printed using internal printer or with 
optional interface to external devices 

Internal Printer: Uses thermosensitive paper, 
110 mm (4.4 in) wide. Up to 40 alphanumeric 
characters per line printed from 5x7 dot matrix, 
2.6 lines per cm (6.7 lines per in). Each line 
printed below the previous line. Will plot one to 
four graphs from scanned or calculated data, 
instead of alphanumeric characters, using dis- 
tinctive symbol for each graph in any of 276 
discrete positions across width of paper. Auto- 
matic paper take-up reel prevents spilling and 
allows withdrawal of any printed portion for re- 
view 

Power: 100, 120, 220, or 240V ac 10%, 50 or 
60 Hz. Or 10.5 to 15V dc. Ac power will trickle- 
charge 12-volt battery for uninterrupted power. 
Less than 120W fully loaded 

Included: Manual set, Getting Started Guide, 
one roll of printer paper, one pad of program- 
ming forms and power cord 


2281A Extender Chassis 


Capacity: Same plug-in options as 2280B/2285B 
Power: Normally supplied by 2280B/2285B via 
2281A-402 cable or equal. An optional built in 
power supply (2281A-431) may also be used 
and may be required for remote operation 
Operating Temperature: -20°C to +70°C 
Weight: 20-29 kg (45-66 Ib) depending on con- 
figuration 

Size: 22.23 cm H x 43.94 cm W x 66.17 cm D 
(9.35 in H x 17.30 in W x 26.05 in D) 

Altitude: Operating: 3050 M (10,000 feet); non- 
operating: 12,200 M (40,000) 5 


Options 
DC 100 Tape Drive 
Option (-214) (2280B only) 


Used to store both scanned data and data 
logger programs. A single tape can contain 
multiple files of programs and/or data as the 
operator chooses. The tape is formatted with a 
directory which may be listed on the printer. 

Four data compression formats are selectable 
for data recorded. Storage capacity is 500K 
bytes which is 11,300 to 41,600 channel read- 
ings dependent upon format selection. 

Recorded data may be transferred to the inter- 
nal printer, peripheral devices, or a PC (See 
Prologger software page 403). The data transfer 
function permits data recorded at full speed to be 
transferred to a slower device such as the inter- 
nal printer. The operator may transfer an entire 
file or part of a file based upon the time the data 
was recorded. For example, if a file contains data 
from a 24-hour test, the operator may only be 
interested in printing information gathered be- 
tween 2:00 p.m. and 3:00 p.m. The operator 
enters these “start” and “stop” times and the 
2280B searches for and transfers only those 
scans which were executed in the 2 to 3 p.m. 
time span. 

One blank DC 100 tape cartridge is included 
with Option -214. 


Advanced Math 
Option (-211) (2280B only) 


Functions: Absolute value, square root, expo- 
nential, sine, cosine, tangent, arc sine, arc co- 
sine, arc tangent, common logarithm, natural 
logarithm, e*, exponentiation, integer part, maxi- 
mum value, minimum value, standard deviation, 
elapsed time 

Logical Operators: AND, OR, NOT, EXCLU- 
SIVE OR 

Relational Operators: <, <, >, >, =, # 
Interpolation Tables: <10, user-entered. Num- 
ber of points per table is limited only by system 
memory 


High Performance A/D Converter 
Option (-161) 

One per 2280B/2285B and 2281A required for 
any analog measurement inputs. <15 total per 
system 
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Dynamic Range: 80,000 counts 

Ranges: +64 mV, +512 mV, +8V, and +64V dc 
Resolution: 1 nV on 64 mV range, 10 nV on 512 
mV range, 100 pV on 8V range, 1 mV on 64V 
range 

Common Mode Noise Rejection: >170 dB at 
50 or 60 Hz +0.1%; 2160 dB at dc; 100 ohm 
unbalance 

Normal Mode Noise Rejection: >60 dB at 50 or 
60 Hz +0.1% 

Operating Temperature: -20°C to +70°C 


2280B/2285B & 2281A Input Options 


Maximum 
Inputs Per 
Scanner 


a7 | er 


AC & DC a 10 AC 


For These 
Inputs 


-162** 
62u 


-179 


None 6 (2280B 


only) 


6 (2280B 
only) 


*A dc voltage scanner and companion connector Option 
(-162 and -176) are also required for each Transducer 
Excitation Option -164 used for RTDs, Ohms, or Strain 
measurements 

** A/D Converter (-161) required in chassis 


-167/AA 


Voltage, Thermocouple Inputs 


Thermocouple and DC Scanner 
Option (-162) 


Channels: Twenty per option. One 3-pole dry 
reed relay for each channel (Hi, Lo, Shield) 
Ranges: 64 mV, 512 mV, 8V, and 64V, software- 
selectable 

Input Impedance: >200 MQ on 64 mV and 512 
mV ranges, 10 MQ on 8V, and 64 ranges 
Thermal Offset: <1 uV each channel 
Maximum Input Voltage: 250V dc or rms ac 
between Hi and Lo terminals 

Maximum Common Mode Voltage: 250V dc or 
rms ac between Hi or Lo and ground or between 
two adjacent channels 


Isothermal Input Connector 
Option (-175) 
Channels: Twenty 3-wire sets of screw termi- 


nals for thermocouple or voltage input wires. 
Large, insulated aluminum block serves as refer- 
ence junction 

Maximum Measurable Voltage: 64V dc 
Compatibility: Plugs onto scanner module, 
Option -162 


Voltage Input Connector Option (-176) 


Channels: Twenty 3-wire sets of screw termi- 
nals for dc voltage input wires 

Maximum Measurable Voltage: 64V dc 
Compatibility: Plugs onto scanner module, Op- 
tion -162 

DC Voltage Accuracy: +(% of Rdg + Counts)* 


1 Year** 
-20°C 
to 70°C 
0.038% +9 
0.08% +5 


90 Days 
15°C°C 
to 35°C 


0.005% + 7 
0.005% + 3 
0.005% +7] 0.01% +8 0.038% +9 
0.009% +3] 0.02% + 4 0.05% +5 


*Total instrument accuracy using Option -162 and -176 
**A/D Converter must be in 2281A for operation to 
-20°C or 70°C 


Temperature Measurement Accuracy, 
Thermocouples 


Thermocouples Accuracy '° 


1 Year? 
-20° 
to70°C 


0.01% +8 
0.01% + 4 


-100 to -25 
-25 to 760 


-200 to 760 


K 0 to 900 
-275 to 1350} 900 to 1350 
af -100 to 75 
-230 to 400 | 75 to 150 
150 to 400 
E -100 to -25 
-250 to 900 | -25 to 750 
750 to 900 
R 250 to 450 
0 to 1767 450 to 1767 
S) 200 to 1767 
0 to 1767 
B 600 to 800 
200 to 1820 | 800 to 1820 
N4 -100 to 150 


-200 to 400 | 150 to 400 
200 to 1000 
1000 to 2000 
2000 to 2315 
-100 to -25 
-200 to 900 | -25 to 900 
TDIN 0 to 200 


-200 to 600 | 200 to 600 


1Total instrument accuracy. Includes all instrument 
errors such as A/D errors, scanner errors, power 
supply warm-up, reference junction errors, conformity 
errors, etc. 

2Total instrument accuracy using Option -162 and 
-175 in 2281A chassis. 

3A/D Converter must be in 2281A for operation to -20°C 
or 70°C. 

4For AWG 28 wire. 


2280 Series 


Current Input Connector Option (-171) 


Channels: Twenty 2-wire pairs of screw termi- 
nals for current inputs. Typically for 4 to 20 mA or 
10 to 50 mA inputs 

Maximum Measurable Current: 64 mA per 
channel 

Current-Sense Resistors: 80 +0.02Q 

DC Current Accuracy: +(0.25% of reading + 4 
counts) for 90 days 

Compatibility: Plugs onto scanner module, 
Option -162 


AC Voltage Input Connector 

Option (-160) 

Channels: Ten 2-wire sets of terminals for ac 
voltage and ten for dc voltage 

Voltage Range for AC: 5V rms to 250V rms 
measurable. 250V rms ac or dc maximum be- 
tween any two terminals on the assembly 
Frequency Range for AC: 45 Hz to 450 Hz 
Accuracy for AC: 1% of reading +0.1V for 90 
days. Average-responding conversion; calibrated 
for rms value of sinewaves 

Voltage Range for DC: 64V maximum measur- 
able. 250V rms ac or dc maximum between any 
two terminals on the assembly 

Accuracy for DC: Same as for Option -162 with 
Option -176 

Compatibility: Plugs onto scanner module, Op- 
tion -162 


RTDs & Ohms Scanner Option (-163) 


A 20-channel scanner module for precision 
measurements of RTDs and/or resistances. 
Measurement Modes: 4-wire or one of two 3- 
wire modes (both with lead-wire resistance 
compensation). One 3-wire mode eliminates reed 
resistance errors 

Ranges: Three; 256Q, 2048Q and 64 kQ (or 
user selectable), software programmed 
Current Sources: Two; 1 mA and 32 LA (or user 
selectable) 

Input Isolation: 250V dc or ac rms between 
separate scanner modules. 250V dc or ac rms 
between the two decades of channels within a 
scanner module. 250V dc or ac rms between all 
channels in two of the three measurement modes. 
30V dc or 24V ac rms between terminals of a 
channel 


i ae 
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2280 Series 


RTDs & Ohms Connector Option (-177) 


Plugs onto the Option -163 circuit card module. 
Contains five terminals per channel for 20 chan- 
nels of RTD and resistance input wires. 
RTD Specifications, Six Classes 
A-—User-defined high resolution Platinum RTDs 
B-High resolution Platinum 385 DIN RTDs 
C—User-defined high temperature Platinum RTDs 
D-High temperature Platinum 385 DIN RTDs 
E-Ten Ohm Copper RTDs, not grounded, 
electrically insulated 
F—Ten Ohm Copper RTDs, grounded (special, 


consult factory 
Resolu-| Accu- | Repeat- 
tion racy* | ability* 
A [7200 to +150°C 0 EC ae 0.04°C** 
+150 to +420°C | 0.006°C |0.15°C** | 0.04°C** 


-200 to +150°C | 0.006°C/0.10°C** | 0.04°C** 
+150 to +420°C | 0.006°C |0.15°C** | 0.04°C** 
| _C_ |-200 to +600°C | 0.05°C o.27°C***/0.16°C*** 


1.25°C** | 0.3°C** 


*Total Instrument Accuracy, 15°C to 35°C for 90 days. 
““RTD Temperature < 150°C 
*““RTD Temperature <600°C 
Note: Classes A and C allow the user to perform an ice 
point initialization and improve total system accuracy to 
be the sum of repeatability plus 0.03°C for 390 and 392 
RTDs. The same procedure for a 385 DIN RTD yields 
total system accuracy to be the sum of repeatability plus 
0.03°C plus the RTD probe conformity error. 


Ohms Specifications Option (-163,-177) 


R Reso- 
ange lution 


256Q | 2.4mQ 
19 mQ 
0.6 mQ 


*Total Instrument Accuracy, 15°C to 35°C for 90 days. 


RTDs, Ohms, & Strain Excitation 
Option (-164) 

Five constant current sources for measuring 
RTDs and/or resistances and a constant voltage 
source for measuring strain. Channels are con- 
figurable in groups of four for either voltage or 
current excitation. These current sources are 
factory configured for 1 mA output and are user- 
modifiable for other ranges. The voltage supply 
is switch-selectable for either 2V or 4V and can 
supply up to 250 mA. A bridge completion net- 
work is provided for 1/2- and 1/4-bridge strain 
gages. Requires Connector Option -174. Option 
-174 and -164 plug together and occupy one I/O 
slot in Helios-! or 2281A, usually adjacent to the 
corresponding Scanner Option -162, which is 
also required. 


) 
RIP Temperature 


Class 


+(% of Rdg + Q) 


Repeatability 
0.0065% 
+ 5.7mQ 
0.0060% 
+38 MQ 
0.0075% 
+1.22Q 


2048Q 


64 kQ 


RTDs, Ohms, & Strain Connector 
Option (-174) 
Channels: Twenty 5-wire sets of screw termi- 


nals for connections to RTDs or strain gages. 


Terminals also provide access to the bridge 
completion network of Option -164 
Compatibility: Plugs onto excitation module, 
Option -164 


Ohms Mode Specifications 
Option (-164, -174) 


Max Accuracy* ae 

: Reso- | Excitation 
Resis- 4(% of Rdg lution | Current 
tance + mQ) 
640 0.02% +7 1mQ 1mA 
512Q 0.02% + 30 10 mQ 1 mA 


Other ranges that may be set by user 


5.12 kQ Depends on 0.12 0.1 mA 
51.2 kU user's resistor 10 0.01 mA 


*Total Instrument Accuracy, 15°C to 35°C for 90 days. 


RTD Mode Specifications 

Option (-164, -174) 

RTD channel definitions allow you to tailor the 
instrument to the known characteristics of your 
probe with a conformity error less than 0.05°C 

Resolution: 0.02°C 

Temperature Measurement Accuracy* 


RTD Type & Range 


100 Platinum RTDs 


Maximum Instrument Error 


-200°C to +200°C 0.1°C 
200°C to 600°C 0.15°C 


10Q Copper RTDs 


-75°C to +150°C 


*Total Instrument Accuracy, 13°C to 33°C for 90 days. 


Repeatability: +0.08°C for Platinum RTDs, 
+0.2°C for Copper RTDs 
Temperature. Coefficient: +10 ppm/°C 


1.0°C 


Strain Mode Specifications 

Option (-164, -174) 

Full-Bridge Strain 

Capacity: Twenty 350Q or 120Q bridges with 2V 
supply or ten 120Q bridges with 4V supply 
Resolution: 0.25 microstrain 

Total System Accuracy: +(0.05% of rdg + 2 
microstrain)* 

Temperature Coefficient: +10 ppm/°C 
1/2-Bridge Strain 

Capacity: Twenty 350Q or 120Q bridges 
Resolution: 0.5 microstrain 

Total System Accuracy: +(0.05% of rdg + 13 
microstrain)* 

Temperature Coefficient: +15 ppm/°C 
1/4-Bridge Strain 

Capacity: Twenty bridges 

Resolution: 0.5 microstrain 

Total System Accuracy: +(0.05% of rdg + 25 
microstrain)* 

Temperature Coefficient: +20 ppm/°C 

*20°C to 30°C for 90 days 


Frequency Measurement and Event 
Totalization (-167) (2280B only) 


Channels: Six 
Functions: Event counting and frequency 
measurement, selectable per channel pair 


Inputs 

Signal Types: TTL, CMOS, contacts, analog 
waveforms 

Adjustments: Threshold, deadband, and de- 
bouncing 

Isolation: Each group of six channels isolated 
from ground 

Frequency Measurement: 400 kHz maximum 
frequency, 0.001% resolution 


Event Counting 

Maximum Counts: 8,388,607 

Counting Rate: DC to 400 kHz 

Operation: Count is reset after each scan 
Connector: Screw terminal connector supplied 


Frequency Measurement and Event 
Totalization (-167/AA) 

Channels: Four 

Functions: Event counting and frequency, se- 
lectable by channel 


Inputs 

Signal Types: TTL or contacts 

Adjustments: None 

Isolation: Each group of four channels isolated 
from ground 

Frequency Measurement: 1000 kHz maximum 
frequency, 1 Hz resolution 


Event Counting 

Maximum Counts: 65,534 

Operation: Count is reset after each scan. 
Pseudo channels are used for count accumula- 
tion 

Counting Rate: DC to 1000 kHz 

Connector: Uses -179 Digital/Status Input 
Connector (not supplied) 


Digital & Status Inputs & Outputs 


Digital Input/Output Module 

Option (-168) 

For controlling up to 20 input or output lines. 
Handles either 20 status inputs, 5 groups of 4- 
wire BCD digit inputs, or one 17-bit binary number 
(and sign). Or handles 20 status outputs. Inputs: 
Zero volts or contact closures for low, +6 volts 
maximum for high 

Common Mode Voltage: 30V rms ac or de, 
maximum 

Outputs: Open collector NPN transistors, diode 
clamped, 28V maximum, 100 mA at 1V 
Compatibility: Requires connector Option -179 
for inputs or connector Option -169 for outputs 


Digital/Status Input Connector 

Option (-179) 

Channels: Twenty 2-wire pairs of terminals for 
Option -168 plus terminals to select BCD and 
binary clocking format 


i 
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Sta tus Outpu It t Co onne ctor Option (- 169 
prannei® Twenty 2. -wire pairs of terminals or 
Option -168. Also terminal provided for clamp 


ing diodes when used to drive relays 


Analog Output 


teat 1g O utp ut 

Option (-170) (2280B only) 

Outputs: Four per module. pach output has a 
selectable choice of mode: -5V to +5V, OV to 
+10V, or 4 to 20 mA 

Resolution: 2.44 mV in voltage range, 3.9 pA in 
current range 

Accuracy: +0.1% of range for 90 days, 15°C to 
35°C ( 

Isolation: Each group of four channels isolated 
from ground 

Compliance Current: 5 mA in voltage mode 
Compliance Voltage: 10V in current mode 
Temperature Range: -20°C to +70°C, operat- 
ing in 2281A 

Connector: Included with option 


Other 2280 SERIES Options 


fs Le 
RS-232-C In 


Data may be output via the RS-232-C interface 
at 110 to 19,200 baud, selectable from the front 
panel. May be configured to operatoe ona 20 mA 
current loop and can serve as the 20 mA current 
source. 

Other RS-232-C parameters selected via the 
front panel include: Data compression format, 
channel readings per line, start of data sequence, 
end of data dwquence, line termination sequence, 
and parity. 

Acts as a erminal (DTE) or, with an included 
adapter, as a modem (DCE), or both (with two 
Options). 

Baud: 110, 300, 600, 1200, 4800, 9600, or 
19,200 
Parity: Odd, even, or neither 

Option -341 includes a Y1707 2-meter cable 

and a Y1705 null modem cable. 


m (2 \ 
On (-3 41) 


nterf elite 
Int ieriace Opt 


"EF EWARR 


IEE! =-433 | 
ay as either a talker only, or talker/ 
listener. Easy-to-read thumbwheel switches are 
used to set the IEEE-488 address and are acce- 
sible from the rear panel. Data output parame- 
ters selected from the front panel include data 
compression format and the number of channel 
readings per line. 
Repertoire in Port A: SH1, AH1, T5, L4, SR1, 
RL1, DC1, E2 
Repertoire in Port B: SH1, AH1, T5, L4, SR1 
and E2 
Order Y8021, Y8022, or Y8023 IEEE-488 
cables separately. 


arfara O ntion (.249)\ 
nt terface cw ption ("J 


959921A D rar Qiinnh 
2281A Power Supply 


Although power for a 2281A is normally sup- 
plied by a 2280B/2285B via a2281A-402 Cable, 
a built in power supply Option (2281A-431) is 
available and is required when the distance to a 


atiam (/AQ4)\ 
Option (-431) 


2281A and/or the current drain of the 2281A is 
heavy because of the number of options in- 
Stalled. The 2281A-431 power supply will oper- 
ate on ac power or a 12V or 24V de supply, either 
of which will trickle charge a 12V battery for 
battery. backup in the event of a power failure. 
Ask your Fluke Sales Office or Representative 
for Configuraqtion Form F605 to determine what 
options may be installed in a 2281A at what 
distances without Option 2281A-431. 
Operating Temperature: -20°C to + 70°C 


2280 SERIES Accessory Descriptions 


Y2042: Package of five DC 100 tape catridges 
certified for use with Tape Drive Unit (Option - 
214) 

Y2044: Rack Slide Kit for mounting 2280 SE- 
RIES or 2281A ina standard 42 cm (19 inch) rack 
with 61 cm (24 inch) depth. Contains all neces- 


FL UKE PROLOGGER 


display --~ 


COMMUNICATION 


RO-Setics 


sary hardware including a Y2045. Height is 22.2 
cm (8.75 in). 


Y2045: A rack mounting kit for 2280 SERIES or | 


2281A. Does not include rack slides. Fits stan- 
dard 42 cm (19 inch) rack with 61 cm (24 inch) 
depth. Height is 22.2 cm (8.75 in). 

Y2046: Package of ten rolls of thermal print 
paper for 2280B/2285B’s printer/plotter. Capac- 
ity is 4000 lines of print, 12,000 channel readings 
using compressed mode. 

Y2047: Three-connector device needed for “star” 
configurations. 

A22-300: A heavy-duty transist case constructed 
from high-density polyethylene specifically for 
the 2280B/2285B. Foam Padding, cut to con- 
form to the 2280A/2285B mainframe, insultates 
the data logger from shock encountered in ship- 
ping. Dimensions: 30.5 cm H x 64 cm W x 76.8 
cm D (12 in x 25.1 in x 30.1 in). 


SOFTWARE 


a 


program status -—— 


[rin MENU CHOICE <M FOR MENU? @ 
BE BEETS EES ; 


——— printer window —— 


<A> PROGRAM A CHANNEL OR BLOCK 

<F> PROGRAM AN ALARM LIST 

<K> PROGRAM A SCAN GROUP 

‘<P> PROGRAM PLOT PARAMETERS 

<U> PROGRAM OUTPUT DEVICE PARAMETERS 
<Z> PROGRAM SYSTEM PARAMETERS 

<B> TRANSFER DATA 

<T> PERFORM A TAPE FUNCTION 

<L> LIST PROGRAM AND CONFIGURATION 
<E> ERASE ALL OF PROGRAM MEMORY 
vay Srore DIAGNOSTICS 


| 


6) J Pr ProL ae 


| For use with an IBM@- PC oo the Fluke 2280 SERIES Data Loggers 
Accommodates full operation of the 2280B or 2285B from the IBM®-PC, XT, AT or 


compatibles 


Transfers data from the 2280 SERIES to disk in Lotus 1-2-3™ format 


ProLogger Software is a tool which links the 
IBM-PC, XT, or AT with a Fluke 2280 SERIES 
Data Logger ot form a powerful data collection 
and analysis system. This package emulates the 
2280 SERIES’ front panel on the screen of the 
IBM,® and allows the user to program the data 
logger thgough the same menu prompting that is 
available on the 2280 SERIES itself. Other utili- 
ties allow the user to transfer data to a disk in 
Lotus 1-2-3™ format or ASCII, upload data from 
the 2280B;s option -214 Cartridge Tape Drive, 
download programs from disk on the IBM®-PC 


to the 2280 SERIES, and perform any other 
functions that can be accomplished from the 
2280 SERIES’ front panel. 

The IBM®-PC must have a serial interface, 
graphics card, and MS-DOS 2.1 or higher. A 
color monitor is not a necessity, but will enhance 
the appearance of ProLogger. The IBM-PC needs 
128k of Imemory, however. Lotus1-2-3™ will 
require additional memory. The 2280 SERIES 
Data Logger must have -341 RS-232-C Interface 
Option. 
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2280 Series 


Ordering Information 


Models January 1989 prices 
2280B Data Logging System ............. $7500 


2285B; Data LOQQelinc...s-seernee eee 5500 
2281A Extender Chassis..............::000 850 

(1m Cable included) 
Options 
2280A-160 AC & DC Input Connector... 295 
2280A-161 High Performance A/D 

GConvertenc®: 2:45 Ree 800 
2280A-162 Thermocouple & DC Voltage 

SCANNGI eae eee 650 
2280A-163 RTD & Ohms Scannev......... 995 
2280A-164 RTD, Ohms, Strain 

Excitation2 28s hee ne eee eee 690 
2280B-167 Counter/Totalizer, 

6: Channel ..s.2082.22...2ee orescence 950 
2280A-167/AA Counter/Totalizer, 

4; Channel 72 sss... ede ae ee on req. 
2280A-168 Digital or Status 

Input/Output ..4.8.....s-00.se ler ae eee 720 
2280A-169 Status Output Connector..... 120 
2280A-170 Analog Output .................0.. 995 
2280A-171 Current Input Connector...... 200 
2280A-174 Transducer Excitation 

Connectorian tee rte we ere ele 395 
404 


2280A-175 Isothermal Input Connector. $180 
2280A-176 DC Voltage Input Connector 100 


2280A-177 RTD, Ohms, Connector....... 210 
2280A-179 Digital/Status Input 

COnNnSCto rns! A OR aces nee 100 
2280A-211* Advanced Math Processor. 1250 


2280A-214* DC 100 Tape Drive Unit..... 1900 


2280A-341 RS-232 Interface ................. 990 
2280A-342 IEEE-488 Interface .............. 990 
2280A-402 Connecting Cable 

(perimetenye afr cierto nessa 5 
2281A-403 Connectors for 

Option:402!h:.:. 2 RePea eS Ae 95 
2281A-431 Power Supply for 2281A ..... 530 


“Factory of Service Center installation only. Others 
user-installable 


Accessories (Also see page 485) 


Y2042 Pack of 5 DC 100 Cartridges ...... 130 
Y2044 Rack Slide Kit and Rack 

Mount: Kitz ore. oas Sarai oe 195 
Y2045 Rack Mount Kit..............--eeeeeee 150 
Y2046 Rack of 10 Rolls Printer Paper... 50 
Y2047 Extender Chassis 

Multi? Connector 222-220. ee ieee Ths 
A22-300 Transit Case for 2280A ......... on req. 
$2280 ProLogger Software .............0.45 295 


Service & Support 


Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 


Extended Warranty 

$C1-2280B Repair (w/calibration) ........... $555 
$C1-2280B Repair (cal w/in or out data) . 590 
$C1-2280B Repair (cal w/in and out data) 625 
$C2-2280B Cal (1 per yr recommended) 126 
SC2-2280B Cal (1 per yr w/in or out data) 161 
S$C2-2280B Cal (1 per yr w/in & out data) 196 


$C1-2285B Repair (w/calibration)............ 526 
$C1-2285B Repair (cal w/in or out data) . 561 
$C1-2285B Repair (cal w/in and out data) 596 
SC2-2285B Cal (1 per yr recommended) 94 
$C2-2285B Cal (1 per yr w/in or out data) 129 
SC2-2285B Cal (1 per yr w/in & out data) 164 


$C1-2281A Repair (w/calibration) ............ 226 
$C1-2281A Repair (cal w/in or out data) . 261 
$C1-2281A Repair (cal w/in and out data) 296 
SC2-2281A Cal (1 per yr recommended) 94 
$C2-2281A Cal (1 per yr w/in or out data) 129 
SC2-2281A Cal (1 per yr w/in & out data) 164 
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Helios-I (2289A) 


Performance 


You can use Helios-| to add high performance 
measurement capability to any of your comput- 
ers, from lap-top to mainframe. Helios-| uses the 
same data acquisition and control options as the 
Fluke 2280 Series. These options have been 
proven in thousands of applications world-wide. 

Helios-I gives your computer the power to read: 


* Voltage ¢ Strain 
° Frequency ° Pressure 
° Temperature ° Speed 


° Flow ® Many, many more... 
The high performance Analog to Digital Con 
verter, in conjunction with data conversion capa- 
bilities built into Helios-l, means unsurpassed 
resolution, repeatability and accuracy in thermo- 
couple, RTD and strain gage measurements. 
These proprietary algorithms are both highly 
efficient and very accurate. They are optimized 
for Helios-| hardware giving performance that 
would be hard to match if host computer routines 
were required. 


Independent Operation 


The Scan/Alarm Option (2289A-201) adds 
autonomous capability to Helios-l. Scan/Alarm 
allows routine data acquisition tasks to be per- 
formed by Helios-|, reducing the load on the host 
comuter and the communications link. This re- 


Helios-I 


sults in a more efficient data acquisition system 
for remote applications or anytime it is useful to 
partition tasks between the host computer and 
the data acquisition front end. 

With the Scan/Alarm Option Helios-| will scan 
measurement points and store up to 18,000 
readings for later access by the compu ter. The 
Scan/Alarm Option also adds limit checking, 
alarm output, and alarm acknowledge. 

Additionally, SCAN/Alarm provides a second 
RS-232C port for use with a local peripheral such 
as a printer, terminal, or mass storage device. 
Data sent to this port may be sent continuously, 
on time interval, or only on alarm. 


Hardware Configuration 


You can configure Helios-! to tailor it to your 
exact needs. One Helios-| mainframe can house 
up to 6 I/O modules, each with 20 channels. 
Communication with the I/O modules is by means 
of a high speed serial link. 

A wide range of I/O modules is available. 
Several are multifunctional, providing configura- 
tion flexibility and cost savings when an applica- 
tion requires a range of input and output types. 


Extended Systems 


Remote expansion chassis are available to 
bring the total configuration to 1500 channels. 


RS-232 


The distance between an extender chassis and 
the mainframe may be up to 1200 meters. Con- 
nections may be made in daisy chain, star and 
maze configurations so that cable routing can 
easily be adapted to the physical layout of your 
facility. 

Multiple Helios-] mainframes may be arranged 
in a multidrop configuration. This allows you to 
address up to 10 Helios-! units on a serial link. 


Application Software 


CIMPAC Software (2289A-902) 


Fluke and Action Instruments have joined ef- 
forts in producing system combining CIMPAC 
DataAcquisition and Control software and He- 
lios-I. the resulting system allows monitoring, 
recording, and controlling of factory installations 
or processes from an IBM PC/XT/AT or compat- 
ible without the need for programming. All sys- 
tem functions are configured through an easy- 
to-use menu system accessed through one- 
touch function keys. 

GRAPHICS: CIMPAC has extensive EGA 
graphics capabilities for creation of pictorial 
presentations to simplify operator interpretation 
of data. The pictures may be animated with 
movement and color changes tied to real time 
operating variable. So, for example, changes in 
temperature or alarm level transitions can be 
clearly communicated to the user. 

SPQ/SQC: CIMPAC allows users to monitor 
and control changing tolerance parameters in 
real time. Special statistical registers allow 
CIMPAC users to conveniently store point read- 
ings and access standard deviation and averag- 
ing data for graphical display, logging, or proc- 
ess control. 

NETWORKING: COMPAC may be run on a 
single PC or networked to up to eight nodes 
(pc’s) via a simple twisted pair RS-485 commu- 
nications link running at 1 megabit per second. 
In this real-time network, each node broadcasts 
its own point readings to the other stations so 
that users may monitor and control any point 
from any node, as if all stations were one. 
Capability is avaiable for easily uploading infor- 
mation to a supervisory micro or mini computer 
outside the network. 


LabTech NotebookSoftware (S2290) 


Fluke and Laboratory Technologies Corp. have 
teamed up to create a complete system for data 
acquisition. LABTECH Note book® transforms 
the IBM® PC, XT or AT and compatibles along 
with Helios-I into a powerful data acquisition, 
analysis and real-time display system and no 
programming is required. 

Data generated using Helios-| and LABTECH 
Notebook® is recorded in formats compatible 
with major analysis, spreadsheet and database 
programs. These include LOTUS 1-2-3,® Sym 
phony,® RS/1® and NWAStatpak.® 

A menu driven format makes the operator 
interface easy to learn and to use. Complicated 
procedures can be reduced to single button 
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Helios-I (2289A) 


operations. The result for you is fast system 
setup and increased efficiency in operation. Once 
the measurement and control activities are de- 
fined they can be stored on disk for easy recall. 
Data acquisition can be started immediately or 
triggered externally. Data can be time stamped 
with either time of day or relative time. 
LABTECH Notebook® allows other PC pro- 
grams to be run concurrently. LABTECH Note 
book® can perform data acquisition and control 
in the background while another program oper- 
ates in the foreground. Your efficiency is in 
creased considerably especially during long tests. 


Helios Toolbox for BASIC 
Programmers (2289A-901) 


Helios Toolbox is intended for the data acqui- 
sition system builder. It is a set of subroutines 
designed to provide building blocks for a com- 
plete system software package. By providing 
fully debugged and tested routines of common, 
and some not so common, system software 
tasks, software costs can be drastically reduced. 
The primary purpose of Helios Toolbox is to 
handle all communications between the host 
computer and Helios-!. To accomplish this He- 
lios Toolbox provides routines to: 

® Establish the communication channel. 

* Define the Helios-| hardware configuration. 

® Scan measurement points and read indi 
vidual channels. 

® Set status and analog outputs. 

* Utilities that translate error codes, clear 
communication buffers, control Helios-| self 
tests. 

* Log data directly into Lotus 1-2-3 work 
sheet file 

Sources are provided for translation or user 
modification. 


Prologger_HCL 


Prologger_HCL is a communications utility for 
the IBM Personal Computer and the Fluke He- 
lios Computer Front End. This software tool 
establishes serial communication with Helios-| 
and links Helios-| and the IBM to provide data 
acquisition capability for the IBM. Extensive use 
of IBM function keys provide an easy to use 
package. 

This software package provides an environ- 
ment in which you can record data from Helios- 
| in LOTUS 1-2-3 format, log data to a printer, 
create and save definitions and Macros on disk, 
graph in real time a selected Helios-| parameter 
and remotely control Helios-l. 

Prologger_HCL includes a diskette and man- 

ual. Prologger HCL is compatible with 
MS-DOS™ version 2.1 and above. 
Helios-I is a trademark of John Fluke Mfg. Co., Inc. 
LABTECH is a registered trademark of Laboratory 
Technologies Corporation; IBM is a registered trade 
mark of International Business Machine Corporation; 
Lotus 1-2-3 and Symphony are trademarks of Lotus 
Development Corporation; RS/1 is a trademark of BBN 
Software Products Company; NWAStatpak is a 
trademark of Northwest Analytical, Inc. 
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If you desire to configure Helios-! with your own 
host computer software, Helios-| provides an 
environment that makes this interaction easy to 
create. 

The Helios-! Operating System (HOS) resides 
in ROM together with the Helios-| Command 
Line Interpreter (HCLI). HOS takes care of task 
scheduling and contains driver software to con- 
trol the functioning of the hardware. HCLI ana 
lyses the commands and translates them into 
appropriate actions. 

Only six types of commands are necessary to 
control a standard Helios-l. Each has various 
parameters to change the scope of operation 
giving a command set that is conceptually easy 
yet powerful. 

ASSIGNMENT: Assigns a value to a system 
variable or output channel. 

DEFINITION: Identifies the type of sensors 
connected to Helios-l and if desired interpola 
tion tables for each sensor. 

LIST: Returns to the host computer channel 
definitions and user defined interpolation tables 
and errors detected by Helios. 

RESET: Resets system or specified channels 
to power up state. 

SEND: Returns data to host computer. 

TEST: Tests all or part of the system and 
reports any detected problems. 


DC Powered Helios-| (2289A/AA) 


The 2289A/AA is a special ruggedized version 
of Helios-I designed for mobile testing and remote 
data gathering. It is powered from either a 12 or 
24Vdc supply (8 - 18 or 21 - 28 Vdc respectively) 
and has an extended operating temperature 
range to +70 degrees C. 


Specifications 


Helios-| Mainframe (2289A) 


The Helios-| mainframe is a cardcage unit that 
includes a CPU, power supply, RS-232 and RS- 
422 interfaces. 


Controller 


CPU: TMS-9995, 16 bit, 12 MHz clockrate 
Memory: 40K bytes ROM, 72K bytes non-vola- 
tile RAM 

Clock/Calendar: Accuracy 0.003% or 2.6 se 
conds/day at 25°C; battery backed 

Battery Back-Up: 90 days typical, 30 days 
minimum 

Interface: On-board command interpreter for 
high level instructions 


Interfaces 


Type: RS-232 or RS-422; asynchronous; se- 
lectable baud rate, parity, character bits and stop 
bits 

Protocol: XON/XOFF or none; terminal or com 
puter mode 


RS-232: Compatible with auto-answer, full du- 
plex modems; automatic hang-up 

RS-422: Allows operation at extended 
distances from the host computer; allows point 
to point or multidrop configurations 

Capacity: Six slots for input and output options. 
One of the six slots must contain an A to D 
Converter option when one or more analog in put 
options is used. Each analog input option 
accomodates 20 channels so that up to 100 
channels per chassis is available. Each digital 
I/O option accomodates 20 channels so that up 
to 120 channels per chassis is available. 
Power: 90-132V ac or 180-264V ac; 47-440 Hz; 
less than 40W 

EMl and RFI Emissions: Tested to FCC part 15, 
Subpart J, Class A; VDE 0871, Class B 
Operating Temperature: 0°C to 50°C 
Storage Temperature: -40°C to 70°C 
Relative Humidity: (without condensation) 
below 25°C, <95%; 25°C to 40°C, <75%; 40°C to 
50°C, <45% 

Altitude: 12 km (40,000 ft), non-operating; 3 km 
(10,000 ft), operating 

Shock and Vibration: Meets MIL-T-28800C, 
Class 5, Style F Standard 

Weight: 8.5 kg (18.7 lb) without options 

Size: 23.8 cm H x 43.9 cm W x 35.9 cm D (9.35 
in H x 17.3 in W x 14.13 in D), (8.75 in H without 
feet) 


2281A Extender Chassis 


Capacity: Same as mainframe. Multiple exten- 
der chassis allow up to 1500 channels. 
Power: Normally supplied by Helios-| via 2281 A- 
402 cable or equal. An optional built-in power 
supply, 2281A-431, may also be used and may 
be required for some configurations. 
Operating Temperature: -20°C to +70°C 


Options 
Scan/Alarm Option (-201) 


Scanning 

Number of Groups: 4 

Trigger Mode: Time interval 

Data Buffers 

Number of Buffers: 4 

Size: User defined 

Format: Each scan record includes time stamp 
and channel status 

Limit Checking 

Number: 4 per channel, two high and two low 
Alarm Hysteresis: User selected 

Master Alarm Annunciation: Visual and au- 
dible 

Master Alarm Acknowledge: Edge sensitive in 
put for external pushbutton 

Individual Alarm Output: Up to 20, one per 
channel (requires -168 Option) 

Printer Port 

Type: RS-232C 

Connector: Pins (DTE) 

Selectable: Baud, parity, data bits, stop bits 
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Measurement and Output Selection Guide 


Max Chan/ 
Chassis 


-170 4 


Included 


Analog Output 
' A/D Converter (-161) required in each chassis 


2 A dc voltage scanner and companion connector Option (-162 and -176) are also required for each Transducer 
Excitation Option -164 used for RTDs, Ohms, or Strain measurements 


Host Timer 

Interval: User defined 

Timeout Result: All alarm information sent to 
printer port 


High Performance A/D Converter 
Option (-161) 

One per 2289A and 2281A required for any 
analog measurement inputs. 
Dynamic Range: 100,000 counts 
Ranges: +64 mV, +512 mV, +8V, and +64V dc 
Resolution Using DC Scanner Option: 1 pV 
on 64 mV range, 10 nV on 512 mV range, 100 nV 
on 8V range, 1 mV on 64V range 
Common Mode Noise Rejection: 2170 dB at 
50 or 60 Hz +0.1%; 2160 dB at dc; 100 ohm 
unbalance 
Normal Mode Noise Rejection: 260 dB at 50 or 
60 Hz +0.1% 
Operating Temperature: -20°C to 70°C 
*Maximum capacity with -201 Option is 1000 channels 


Voltage, Thermocouple Current 
Inputs | 


AC Voltage Input Connector Option 
(-160) 

Channels: Ten 2-wire sets of terminals for ac 
voltage and ten for dc voltage 

Voltage Range for AC: 5V rms to 250V rms 
measurable. 250V rms ac or dc maximum be 
tween any two terminals on the assembly 
Frequency Range for AC: 45 Hz to 450 Hz 
Accuracy for AC: 1% of reading +0.1V for 90 
days. Average-responding conversion; calibrated 
for rms value of sinewaves 

Voltage Range for DC: 64V maximum measur- 
able. 250V rms ac or dc maximum between any 
two terminals on the assembly 


Accuracy for DC: Same as for Option -162 with 
Option -176 

Compatibility: Plugs onto scanner module, Op 
tion -162 


Thermocouple and DC Scanner Option 
(-162) 

Channels: Twenty per option. One 3-pole dry 
reed relay for each channel (Hi, Lo, Shield) 
Ranges: 64 mV, 512 mV, 8V, and 64V, software- 
selectable 

Input Impedance: >200 MQ on 64 mV and 512 
mV ranges, 10 MQ on 8V, and 64 ranges 
Thermal Offset: <1 uV each channel 
Maximum Input Voltage: 250V dc or rms ac 
between Hi and Lo terminals 

Maximum Common Mode Voltage: 250V dc or 
rms ac between Hi or Lo and ground or between 
two adjacent channels 


RTDs, Ohms, & Strain Excitation 
Option (-164) 

Five constant current sources for measuring 
RTDs and/or resistances and a constant voltage 
source for measuring strain. Channels are con- 
figurable in groups of four for either voltage or 
current excitation. These current sources are 
factory configured for 1 mA output and are user- 
modifiable for other ranges. The voltage supply 
is switch-selectable for either 2V or 4V and can 
supply up to 250 mA. A bridge completion net- 
work is provided for 1/2- and 1/4-bridge strain 
gages. Requires Connector Option -174. Option 
-174 and -164 plug together and occupy one I/O 
slot in Helios-! or 2281A, usually adjacent to the 
corresponding Scanner Option -162, which is 
also required. 


RTDs, Ohms, & Strain Connector 
Option (-174) 

Channels: Twenty 5-wire sets of screw termi- 
nals for connections to RTDs or strain gages. 
Terminals also provide access to the bridge 
completion network of Option -164 
Compatibility: Plugs onto excitation module, 
Option -164 


Ohms Mode Specifications 
(Option -164, -174) 


Max 
Resistance 


Accuracy Reso- | Excitation 
+(% of Rdg + mQ)/|lution | Current 


0.02% + 7 1 mQ 1mA 
10 mQ 1 mA 


0.02% + 30 


64Q 
512Q 


*Total Instrument Accuracy, 15°C to 35°C for 90 days. 


RTD Mode Specifications (Option -164, 
-174) 


RTD channel definitions allow you to tailor the 
instrument to the known characteristics of your 
probe with a conformity error less than 0.05°C 
Resolution: 0.02°C 


Temperature Measurement Accuracy* 


RTD Type & Range |Maximum Instrument Error 
100Q Platinum RTDs 


-200°C to +200°C 0.1°C 
200°C to 600°C 0.15°C 


10Q Copper RTDs 
-75°C to +150°C 1.0°C 


*Total Instrument Accuracy, 13°C to 33°C for 90 days. 


Repeatability: +0.08°C for Platinum RTDs, 
+0.2°C for Copper RTDs 
Temperature Coefficient: +10 ppm/°C 


Strain Mode Specifications 
(Option -164, -174) 
Full-Bridge Strain 
Capacity: Twenty 350Q or 1202 bridges with 
2V supply or ten 120Q bridges with 4V supply 
Resolution: 0.25 microstrain 
Total System Accuracy: +(0.05% of rdg + 2 
microstrain)* 
Temperature Coefficient: +10 ppm/°C 
1/2-Bridge Strain 
Capacity: Twenty 350Q or 1202 bridges 
Resolution: 0.5 microstrain 
Total System Accuracy: +(0.05% of rdg + 13 
microstrain)* 
Temperature Coefficient: +15 ppm/°C 
1/4-Bridge Strain 
Capacity: Twenty bridges 
Resolution: 0.5 microstrain 
Total System Accuracy: +(0.05% of rdg + 25 
microstrain)* 
Temperature Coefficient: +20 ppm/°C 
*20°C to 30°C for 90 days 
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Temperature Measurement Accuracy, Thermocouples 


Accuracy '* 
J -100 to -25 0.45 0.5 
-200 to 760°C -25 to 760 0.35 0.4 
K 0 to 900 0.4 0.45 
-275 to 1350°C 0.52 0.65 
- : : 


-100 to 75 
-230 to 400°C 


75 to 150 
E 


150 to 400 
-250 to 838°C 


1 Year ? 
-20°C to +70°C 


-100 to -25 
-25 to 750 
750 to 900 


0 to 1767°C 


B 

200 to 1820°C 
N 4 

-200 to 400°C 


200 to 1000 
: 1000 to 2000 
EROS 2000 to 2315 
JDIN 
200 to 900°C 


TDIN 
-200 to 600°C 


' Total instrument accuracy. Includes all instrument errors such as A/D errors, scanner errors, power supply warm- 
up, reference junction errors, conformity errors, etc. 

2 Total instrument accuracy using Option -162 and -175 in 2281A chassis. 

3 A/D Converter must be in 2281A for operation to -20°C or 70°C. 

4 For AWG 28 wire. 


nels of RTD and resistance input wires. RTD 

Specifications, Six Classes 

A - User-defined high resolution Platinum RTDs 

B - High resolution Platinum 385 DIN RTDs 

C - User-defined high temperature Platinum 
RTDs 

D - High temperature Platinum 385 DIN RTDs 

E - Ten Ohm Copper RTDs, not grounded, elec- 
trically insulated 

F - Ten Ohm Copper RTDs, grounded (special, 
consult factory) 


Current Input Connector Option (-171) 


Channels: Twenty 2-wire pairs of screw termi- 
nals for current inputs. Typically for 4 to 20 mA or 
10 to 50 mA inputs 

Maximum Measurable Current: 64 mA per 
channel 

Current-Sense Resistors: 8Q +0.02Q 

DC Current Accuracy: +(0.25% of reading + 4 
counts) for 90 days 

Compatibility: Plugs onto scanner module, Op- 
tion -162 


Isothermal Input Connector Option 


RTDs & Ohms Scanner Option (-163) 


A 20-channel scanner module for prevision 

measurements of RTDs and/or resistances. 
Measurement Modes: 4-wire or one of two 3- 
wire modes (both with lead-wire resistance com- 
panesion). One 3-wire mode eliminates reed 
resistance errors 
Ranges: Three; 256Q, 2048Q and 64 kQ (or 
user selectable), software programmed 
Current Sources: Two; 1 mA and 32 LA (or user 
selectable) 
Input Isolation: 250V dc or ac rms between 
separate scanner modules. 250V dc or ac rms 
between the two decades of channels within a 
scanner module. 250V dc or ac rms between all 
channels in two of the three measurement modes. 
30V dc or 24V ac rms between terminals of a 
channel 


Ohms Specifications Option (-163, -177) 


Range | Resolution +(% of Rdg + 2)" 
ee: Repeatability 


0.017% 0.0065% 


0.017% | 0.0060% 
0.06% 0.0075% 


oi +1228 +1.228 


*Total Instrument Accuracy, 15°C to 35°C for 90 days. 


Voltage Input Connector Option (-176) 


Channels: Twenty 3-wire sets of screw termi- 
nals for dc voltage input wires 

Maximum Measureable Voltage: 64V dc 
Compatibility: Plugs onto scanner module, 
Option -162 


DC Voltage Accuracy: +(% of Rdg + Volts)* 


Range 90 Days 
15°C to 35°C -20°C to +70°C 


64mV |0.005%+7uV | 0.01%+8uV | 0.03%+9nV 
512mV] 0.005%+30 | 0.01%+40 | 0.03%+50 
0.005%+700 | 0.01%+800 | 0.03%+900 
0.009%+3mV | 0.02%+4mV| 0.05%+5mV 


* Total instrument accuracy using Option -162 and -176 
**A/D Converter must be in 2281A for operation to -20°C 
to 70°C 


(-175) 

Channels: Twenty 3-wire sets of screw termi- 
nals for thermocouple or voltage input wires. 
Large, insulated aluminum block serves as refer- 
ence junction 

Maximum Measurable Voltage: 64V dc 
Compatibility: Plugs onto scanner module, 
Option -162 


RTDs & Ohms Connector Option (-177) 


Plugs onto the Option -163 circuit card module. 
Contains five terminals per channel for 20 chan- 


-200 to +150°C 0.006°C OeCa 0.04°C** 
+150 to +420°C 0.006°C O15 eCas 0.04°C** 


hermes Ah ; ; 


,B 
0 it 
E 


*Total Instrument Accuracy, 15°C to 35°C for 90 days. 
““RTD Temperatures 150°C 
*“*RTD Temperature <600°C 
Note: Classes A and C allow the user to perform an ice point initialization and improve total system accuracy to be 
the sum of repeatability plus 0.03°C for 390 and 392 RTDs. The same procedure for a 385 DIN RTD yields total 
system accuracy to be the sum of repeatability plus 0.03°C plus the RTD probe conformity error. 
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Frequency Measurement and Event 
Totalization Option (-167) 


Channels: Six 

Functions: Event counting and frequency 
measurement, selectable per channel pair 
Inputs 

Signal Types: TTL, CMOS, contacts, analog 
waveforms 

Adjustments: Threshold, deadband, and de- 
bouncing 

Isolation: Each group of six channels isolated 
from ground 

Frequency Measurement: 400 kHz maximum 
frequency, 0.001% resolution 

Event Counting 

Maximum Counts: 8,388,607 

Counting Rate: DC to 400 kHz 

Operation: Count is reset after each scan 
Connector: Screw terminal connector supplied 


Digital & Status Inputs & Outputs 


Digital Input/Output Module Option 
(-168) 

For controlling up to 20 input or output lines. 
Handles either 20 status inputs, (one 5-digit BCD 
input) or one 17-bit binary input, or handles 20 
status outputs. 

Inputs: Zero volts or contact closures for low, +6 
volts maximum for high 

Common Mode Voltage: 30V rms ac or dc, 
maximum 

Outputs: Open collector NPN transistors, diode 
clamped, 28V maximum, 100 mA at 1V 
Compatibility: Requires connector Option -179 
for inputs or connector Option -169 for outputs 


Digital/Status Input Connector Option 
(-179) 

_ Channels: Twenty 2-wire pairs of terminals for 
Option -168 plus terminals to select BCD and 
binary clocking format 


Status Output Connector Option (-169) 
Channels: Twenty 2-wire pairs of terminals for 
Option -168. Also terminal provided for clamping 
diodes when used to drive relays 


Analog Output Option (-170) 

Outputs: Four per module. Each output has a 

selectable choice of mode: OV to 10V, 4 to 20 

mA, or 0 to 20 mA 

Resolution: 2.44 mV in voltage range, 3.9 pA in 

4 to 20 mA range, 4.8 LA in 0 to 20 mA range 

Accuracy: +0.1% of range for 90 days, 15°C to 

35°C (calibrated on 0 to 10V range)* 

Isolation: Each group of four channels isolated 

from ground and other channels up to 45V 

Compliance Current in Voltage Mode: 5 mA 

sinking, 20 mA sourcing 

Compliance Voltage in Current Mode: 10V 

Temperature Range: -20°C to +70°C, operat- 

ing in 2281A 

Connector: Included with option 

* 0.1% accuracy also obtainable on current ranges with 
recalibration. Current ranges have accuracy of+0.25% 
when shipped from the factory 


2281A Power Supply Option (-431) 


Although power for a 2281A Extender Chassis 
is normally supplied by a 2289A mainframe via a 
2281A-402 Cable, a built in power supply Option 
(2281A-431) is available and is required when 
the distance to a 2281A and/or the current drain 
of the 2281A is heavy because of the number of 
options installed. The 2281A-431 power supply. 
will operate on ac power or a 12V or 24V dc 
supply, either of which will trickle charge a 12V 
battery for battery backup in the event of a power 
failure. Ask your Fluke Sales Office or Represen- 
tative for Configuration Form F605 to determine 
what options may be in stalled in a 2281A at what 
distances without Option 2281A-431. 
Operating Temperature: -20°C to +70°C 


Ordering Information 


Models January 1989 prices 
2289A Helios-| Mainframe ..............-.6 $2300 
2289A/AA Helios-| (dc powered) ........... on req 
22810A Helios-! (including -161, -162 

Ande 1 75) eee eee 3930 
2281A Extender Chassis..................06 850 


(1m cable included) 


Hardware Options (for above Models) 


-160 AC Voltage Connector ................... 295 
-161 High Peformance A/D Converter ... 800 
-162 Thermocouple/DC Voltage Scanner 650 
-163 RTD/Resistance Scanner .............. 995 
-164 Transducer Excitation Assembly ... 690 
-167 Counter/Totalizer, w/connector ...... 950 
-168 Digital I/O Assembly ................0 720 


-169 Status Output Assembly w/connector 120 
-170 Analog Output Assembly 


WICOMNMECIOlitrsccccaes vectra cittreeccameseneee: 995 


-171 Current Input Assembly ................. 
-174 Transducer Excitation Assembly .... 
-175 Thermocouple Input Connector ..... 
-176 DC Voltage Connector .................. 
-177 RTD/Resistance Connector ........... 
-179 Digital/Status Connector ................ 
-201 Scan/Alarm Option .......... eee seer 
-402 Extender Chassis Cable ................ 
-403 Connector Pair for -402 Cable ....... 
-431 Extender Chassis Power Supply... 


Software Options 
2289A-901 Helios Toolbox for BASIC 


Programmers: tec. sere tenteceee see teeeer oss 350 
2289A-902 CIMPAC Application 

Software Package ............:ccceseeeseeeeee 3695 
$2289 ProLogger_HCL Application 

Software. tote scenes er tr s7 ce eee ee 295 
$2290 LABTECH Notebook Application 

SOftwarenaee er een ce ee 995 
Accessories (Also see page 485) 
Y1702 RS-232C Null Modem Cable, 2m 125 
Y1703 RS-232C Null Modem Cable, 4m 150 


Y¥1705 RS-232C Null Modem Cable, 
SO CII ee secetecctes sais tosa scseoan nat cee een TAS 


Y1707 RS-232C Standard Cable, 2m.... 125 
Y1708 RS-232C Standard Cable, 10m.. 150 
Y2044 24" Rack Slide and 8" Rack 

MOURTIKit eee etre ote ne cere eres 195 
Y2045 8" Rack Mount Kit ...................... 150 
Y2047 Extender Chassis 3-Way 

COME COT enacts ta pearance hs 


Sales & Support 


Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 


Extended Warranty 

$C1-2289A Repair (w/calibration) ......... 
$C1-2289A Repair (cal w/in or out data) 
$C1-2289A Repair (cal w/in and out data) 462 
S$C2-2289A Cal (1 per yr recommended) 94 
SC2-2289A Cal (1 per yr w/ in or out data) 129 
SC2-2289A Cal (1 per yr w/in & out data) 164 


$C1-22810A Repair (w/calibration) ....... 392 
$C1-22810A Repair (cal w/in or out data) 427 
$C1-22810A Repair (cal w/in and out data)462 
SC2-22810A Cal (1 per yr recommended) 94 
SC2-22810A Cal (1 per yr w/in or out data)129 
S$C2-22810A Cal (1 per yr w/in & out data) 164 


$C1-2281A Repair (w/calibration) ......... 226 
$C1-2281A Repair (cal w/in or out data) 261 
$C1-2281A Repair (cal w/in and out data) 296 
$C2-2281A Cal (1 per yr recommended) 94 
SC2-2281A Cal (1 per yr w/in or out data) 129 
SC2-2281A Cal (1 per yr w/in & out data) 164 


ee 
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The 2400B Intelligent Computer Front Endis a 
very accurate microprocessor-based analog and 
digital data acquisition system. The system serves 
as aninterface between a computer and both the 
measurement and control of a physical process. 

The 2400B can receive a measurement and 
contro! program from the host computer and, 
upon command, execute it without further inter- 
action with the computer. The 2400B relieves the 
host of routine, time consuming tasks and greatly 
simplifies the programmer's task of developing 
system software. Cost savings is the result, and 
greater throughput is possible because the 
computer can perform other tasks at “computer 
speed” without waiting for physical events. 

The 2400B works well in applications requiring 
a distributed data acquisition and control sys- 
tem. With a Serial Interface Option (-001) 2400Bs 
may be located over 1220 meters (4000 feet) 
from the host computer in a star or daisy chain 
configuration. 

Computers with which the 2400B will inter face 
are those with either RS-232-C, RS-422, GPIB/ 
IEEE-488*, or 20 mA current loop compatibility. 
The Fluke 1752A Instrument Controller inter- 
faces well with the 2400B and the combination 
(called a 2452MCS) is described in following 
pages. 

Hardware costs are reduced by having a wide 
range of user-configurable, input and output 
plug-in circuit cards plus different types of exten- 
der chassis and interface options to perform the 
necessary measurement and control functions 
of your application. The 2400B has a maximum 
system capacity of over 1000 analog inputs, 
1000 digital inputs, 128 analog outputs, and 
1000 digital outputs. 


Inputs 


The 2400B accepts inputs from a wide variety 
of sources and transducers. For analog inputs, 
the 2400B uses its 17-bit analog-to-digital con- 
verter to perform accurate measurements of ac 
or dc voltage, current, or temperature using 
thermocouples. Integral signal conditioners are 
used in conjunction with the A-to-D converter to 

perform measurements of resistance, tempera- 
ve ture (RTDs), strain, and certain other transduc- 
ers. 

Built-in linearizations are available for a wide 

variety of thermocouples. RTD linearizations are 

ean B elt al Computer Front End software-selectable by individually select ing 

ane Ee VEST SSIS PED parameters for different probes, assuring high 
accuracy. 

Totalizing, as well as frequency, period, and 
rotation speed measurements, are performed 
with one of the Counter/Totalizer Options. To 
sense switch closures or logic levels, you may 
use the Status Input Option. Or, for faster re- 
sponse, use the Interrupt Input Option or the 
Sequence of Events Recorder Option. The 
Interrupt Option causes the 2400B to respond to 
external events immediately while the Sequence 
of Events Option records events with up to 0.1 


pogies storage ave Ge tar stand alone dedicated applications a neni ead iaigeateloen Coie 
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millisecond resolution. The Digital Input Option 
is used to read either 7-digit BCD or 24-bit binary 
words from devices with that output capability. 


Outputs 


The 2400B makes use of five different control 
output options. To light annunciators, or per form 
on-off control, use the Status Output Option or 
the Relay Output Option. Use the 2400B’s other 
output cards for more complex process control. 
A Resistance Output Option may be programmed 
to supply resistances from 0 to 100,000 ohms. 
For -10V to +10V dc or 4 to 20 mA control loops, 
or driving analog recorders, use the Analog 
Output Option. To control stepper motors, use 
the Stepper Motor Output Option. Frequency 
and acceleration rates may be selected through 
the 2400B’s software for stepper motor control. 


Expandability 


A 2400B system may be large or small, de- 
pending upon the application. The 2400B main 
frame has six slots for any combination of input, 
output, or interface plug-in modules. To expand 
the system, just add extender chassis. However, 
only one A-to-D converter is needed for a 2400B 
system to measure analog signals, even if the 
maximum number of channels is installed. 

Several 2400Bs may be interfaced to a single 
computer. When equipped with either the RS- 
422, or 20 mA current loop interface, 2400Bs 
may be arranged in a multi-drop configuration at 
distances up to 1220 meters (4000 feet) from the 
host computer. Greater distances are possible 
utilizing the 2400B’s RS-232-C interface and 
modems, over existing telephone lines. 


Flexible Software 


The 2400B can be utilized with two “levels” of 
software. The first level is for immediate-mode 
commands, those which) cause an immediate 
response from the 2400B. The second level is 
the program stored in the 2400B, allowing the 
2400B to monitor and measure inputs, perform 
calculations, make decisions, and set control 
outputs, all independent of the host computer. 


Stand-Alone Capability 


By loading the 2400B’s stored program into 
EPROMs in the mainframe, the 2400B can be 
used to monitor inputs, perform calculations, and 
update control outputs, without being connected 
to a host computer. Using one or both of the 
2400B’s RS-232 ports in conjunction with the 
Fluke Touch Control Screen Series allows stored 
program data to be presented and modified by 
an operator, all under the program's control. 
Approximately 400 lines of 2400B program may 
be stored in EPROM. 


Worldwide Support 


Service centers for Fluke products are located 
in more than forty countries around the world. 
Many offer full service contracts for main te- 
nance and repair at your site. Or training for your 


personnel can be arranged. We know how im- 
portant it is to be assured of expert maintenance 
for systems you depend on, even though they 
may be among the most troublefree available — 
like those from Fluke. 


Specifications | 


2400B System 


Analog Inputs: <1000 isolated, 3-, 4-, or 6-wire 
channels 

Digital Inputs: <1024 non-isolated lines, config- 
urable for either (1) 7 BCD digits plus 1 sign bit 
plus 3 bits for decimal point location or (2) 24-bit 
binary plus 1 sign bit 

Status Inputs: <1024 electrically isolated wire- 
pairs 

Interrupt Inputs: 132 electrically isolated wire- 
pairs 

Counter-Totalizer Inputs: 132 isolated analog 
and 132 non-isolated TTL inputs 

Status Outputs: <1024 electrically isolated 
wirepairs 

Analog Outputs: <128 voltage and/or current 
sources in range of -10V to +10V or 0 to 20 mA 
Resistance Outputs: 164 resistance sources 
with 1Q increments to 4095Q and/or 25Q in 
crements to 102,375 

Stepper Motor Outputs: <32 direct or logic 
level outputs 


2400B Mainframe 


The 2400B must have either option -001 or 
Option -002 installed to be operational. 
Capacity: Six slots for any combination of input, 
output, or extender chassis interface plug-in 
modules. A-to-D converter module (Option - 
109) installed in a dedicated additional slot 
Serial Outputs: EIA Standard RS-232-C, two 
ports, output only 


Options 
Serial Interface Option (-001) 


Bi-directional serial interface to compatible host 
computer. This option is configurable as either 
an RS-232-C, RS-422, or 20 mA current loop via 
a changeable jumper. As an RS-232-C inter- 
face, Option -001 supports five protocols. 


IEEE-488 Interface Option (-002) 
Bi-directional IEEE-488 interface to compat- 


ible host computer or instrument controller such 
as Fluke 1722A. 


2401A Scanner Extender Chassis 
Capacity: Ten scanner modules (Option -101, - 
115, or -117) 100 analog input channels 
System Size: Ten maximum 

Maximum Distance: 15 meters (50 feet) from 
2400B or 2403A. A 2-meter cable included 


2402A I/O Extender Chassis 

Capacity: 12 input and/or output plug-in mod- 
ules. Option 2402A-501 required. Installed in 
2400B 

System Size: 16 maximum 

Maximum Distance: 15 meters (50 feet) from 
2400B. A 2-meter cable included 


2403A Remote A/D Extender Chassis 


Capacity: Eight slots for signal conditioners, 
scanner modules (Option -101, -115 or -117) 
plus two slots for Interface Options (-401) for up 
to ten 2401s. One A/D module required (Option 
-109). Option 2403A-601 also required 
Maximum Distance: 1220 meters (4000 feet) 
from 2400B. Order cable by length (Opt -602) 
plus installed connectors (Opt -603) 


High Performance A/D Converter 
Option (-109) 

Required for all analog measurement inputs. 
Only one allowed for each 2400B System. 
Input Resistance: <200 MQ in 0.1V, 0.8V, and 
6.4V range; 10 MQ in 100V range 

Input Capacitance: 0.005 pF at 25 readings per 
second; 0.5 uF at 3 readings per second 

Zero Stability: Automatically zeroed before each 
measurement 


Voltage, Current, Thermocouple 
Inputs 


High Performance Scanner Option 
(-101) 


Ten 3-wire dry reed relays (Hi, Lo, shield). 
Thermal Offset: <1 uV per channel 
Maximum Voltage: 350V dc or peak ac be- 
tween any input terminal and system ground or 
other terminal 

Temperature Resolution: 0.1 degree (one 
count) 


Thermocouple and DC Voltage Input 
Connector Option (-102) 


Ten 3-wire sets of screw terminals on isother mal 
block enclosed in a safety housing. Integral 
reference junction correction for 0°C. Plugs into 
Scanner Module (Option -101). 


DC Voltage Input Connector Option 
(-108) 


Ten 3-wire sets of screw terminals for input wires 
enclosed in safety housing. Plugs into scanner 
module (Option -101) 

Range: -100V to +100V 

Maximum Voltage: 350V dc or peak ac. See 
Option -101 
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Temperature Measurement Accuracy 


Measurement may be performed in Celsius, Fahrenheit, Kelvin, or Rankine ( w/option -101, -102) 


24 hours 21°C to 25C° 


Thermocouple 
Type 


Bande Low Read- 


ing Rate 


High Read- 
ing Rate 


1 Year 13°C to.33°C 


High Read- 
ing Rate 


90 Days 18°C to28°C 


Low Read- | High Read- | Low Read- 
ing Rate ing Rate ing Rate 


-200to -160| 0.40 0.55 0.50 0.60 0.70 
JNBS -160 to 0 0.30 0.40 0.35 0.45 0.50 
0 to 760 0.20 0.25 0.25 0.30 0.35 
-225 to -210| 0.70 1.00 
pais -210to-160] 0.55 0.80 
NB -460to-80] 0.35 0.50 
-80 to +1350] 0.25 0.35 
-230 to -210| 0.70 0.95 
ta -210to-150| 0.50 0.75 
-150to-50| 0.35 0.50 
50to+400| 0.25 0.35 
-250 to -230} 1.00 1.25 
seas -230 to -180} 0.60 0.75 
-180 to 0 0.35 0.45 
Oto+1000! 0.20 0.25 
0 to 60 0.80 1355 
ee 60 to 200 0.65 1.25 
200to 600 | 0.50 0.95 
600 to 1767| 0.40 0.75 
0 to 60 0.80 1.55 
ae 60 to 200 0.65 1.25 
200t0 600 | 0.55 1.00 
600 to 1767! 0.45 0.85 
200 to 420 | 2.00 4.05 
aia 42010750 | 1.00 1.95 
750t01150| 0.60 1.15 
1150 to 1850| 0.45 0.85 
-200to-170} 0.60 0.95 0.70 1.05 1.20 
NNBS** -170 to 0 0.45 0.70 0.55 0.80 0.85 
0 to 1300 0.25 0.40 0.30 0.45 0.50 
bhecers 0 to 1200 0.40 0.65 0.45 ‘0.75 0.80 
1200 to 2315] 0.55 0.95 0.70 1.10 1.25 
200to-100| 0.35 0.40 0.40 0.45 0.50 
JDIN 100to200| 0.25 0.30 0.30 0.35 0.40 
200t0900 | 0.20 0.25 0.20 0.25 0.30 


Includes all but sensor error: connector gradient, reference junction, linearization conformity, A-to-D conversion, 


temperature coefficient, time drift, scanner offset. 
** Nicrosil/Nisil 


*** Hoskins Mfg. Co. Tungsten - 5% Rhenium vs Tungsten - 26% Rhenium 


DC Voltage Measurement Accuracy: 
+(% Rdg + Counts + uV)* 
1 Year 


Scan 24 Hours 90 Days 

Rate 21°C to 25°C 18°C to 28°C 13°C to 33°C 
0.1V, 0.8V, 6.4V Ranges 
3CH/S_ |+(0.002%+2+2) | +(0.005%+3+2) | +(0.015%+4+6) 
25CH/S |+(0.002%+4+4) | +(0.005%+5+4) | +(0.015%+6+6) 
100V Range 


38CH/S |+(0.008%+2+0) | +(0.01%+3+0) (0.02%+4+0) 
25 CH/S}+(0.008%+4+0) | +(0.01%+5+0) (0.02%+6+0) 


+ 
Bf 


* After 45 minute warm-up. With Option -109, -101, and -108 (or 
-102) 


AC Voltage Input Connector Option 
(-119) 

Ten sets of 2-wire screw terminals for input wires 
enclosed in a safety housing. Plugs into scanner 
module (Option -101). 

Voltage Range: 5V rms to 250V rms 
Frequency Range: 45 Hz to 450 Hz 
Conversion Method: 1/2-wave, average-re- 
sponding, calibrated to indicate rms value of 
sinewave 

Maximum Voltage: 250V rms or 250V dc 
Accuracy: +(1.0% of input +0.1V) 


Current Input Connector Option (-106) 


Specifications are the same as for Option -101 
but with a precision 15Q, 0.25 watt resistor in 
each channel to convert current to voltage. For 
4 to 20 mA sources; 129 mA maximum. Plugs 
into Scanner Module (Option -101). Some other 
current values available on request. 


RTDs, Ohms, 1/4-Bridge Strain Inputs 
Signal Conditioner Option (-701) 


For Ohms, RTD, 1/4-bridge strain measure- 
ments. 
Configuration: 3- or 4-wire, switch-selectable 
Excitation Currents: 100 pA, 1 mA, 10 mA, 
switch-selectable 
Accuracy: +0.005% at calibration, 21°C to 25°C 


Four-Wire Scanner Option (-115) 


Capacity: Ten 4-wire channels (reed relays) 
Noise Rejection: Same as Option -109 except 
common mode rejection is 120 dB and normal 
mode rejection is 60 dB 

Maximum Voltage: 170V dc or peak ac be- 
tween any channel and any other channel and/ 
or ground. 30V dc or rms ac between any two 
lines on the same channel 

Connector Option: Use 2400A-116 

Note: This scanner may not be used for voltage 
measurements. 


Four-Wire Input Connector Option 
(-116) 

Ten 4-wire sets of screw terminals for input wires 
enclosed in safety housing. Plugs into Scanner 
Module Option (-115) 

Maximum Voltage: Same as for Option -115. 


Ohms Mode Specifications 


Max Excitation 
Current 


Resistance 


Resolution 


1.0Q 
0.12 
0.012 
0.001Q 
0.00012 


Total System Accuracy: For 90 days, 18°C to 
28°C, at 25 readings per second 
Four-Wire: +(0.021% of reading + 0.01% range) 
Three-Wire: +(0.021% of reading + 0.02% 
range + 0.21Q) 


RTD Mode Specifications 


Resolution: 0.03°C 
Total System Accuracy: For 90 days, 18°C to 
28°C, at 25 readings per second, 4-wire: 

1002 Pt RTD with alpha = 0.00385: +0.2°C at 
0°C, +0.3°C at 600°C 
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1/4-Bridge Strain Mode Specifications 


Total System Accuracy* 

3500 Gage: +(0.042% of reading + 14 micros- 
train) 

Resolution: 0.2 microstrain 

1200 Gage: +(0.042% of reading + 16 micros- 
train) 

Resolution: 0.5 microstrain 


1/2- and Full-Bridge Strain 
Measurements 


Signal Conditioner Option (-702) 


For 1/2- and full-bridge strain measurements 
Excitation Voltage: 4,5,8,10,12,15, or 20V dc, 
software-selectable 


Six-Wire Scanner Option (-117) 


Capacity: Five 6-wire channels (reed relays) 
Conductors: Excitation source (2); remote 
sense (2); analog input (2) 

Noise Rejection: Same as Option -109 except 
common mode rejection is 120 dB and normal 
mode rejection is 60 dB 

Maximum Voltage: 170V dc or peak ac be- 
tween any channel and any other channel and/ 
or ground. 30V dc or rms ac between any two 
lines on the same channel. 

Connector Option: Use 2400A-118 


Six-Wire Input Connector Option (-118) 


Five 6-wire sets of screw terminals for input 
wires enclosed in safety housing. Plugs into six- 
wire scanner module Option -117 


Total System Accuracy* 


1/2-Bridge Mode: +(0.015% of rdg + 4.5 mi- 
crostrain) with both gages principally active 
Full-Bridge Mode: +(0.015% of rdg + 4.5 mi- 
crostrain) with two gages principally active 

~ Resolution: 0.5 microstrain 

* For 90 days, 18°C to 28°C, 25 readings per second, 
350Q gage, 4V excitation 


Other Input Specifications 


Counter/Totalizer Signal Input Option 
(-113) 

May be used to perform the following measure- 
ments: Frequency, period, totalize, tachometer, 
“A” gated by “B”, and time interval. 

Inputs: TTL, Gate 1, Gate 2, Trigger, Count Up, 
Count Down, Up/Down, Count, Non-lsolated 
Common, Isolated Common, Isolated Analog 
Input 

Analog Input Voltage Range: 50 mV to 30V 
rms 

Frequency Range: 0 to 900 kHz (TTL Input); 10 
Hz to 200 kHz (Analog Input) 


Period Range 

TTL Input: 1.1 us to 6.7s 
Analog Input: 5 us to 0.1s 
Period Resolution: 400 ns 


Time Interval Range 

TTL Input: 1 us to 3.82 hr 

Analog Input: 2 us to 50 ms 

Time Interval Resolution: 819 1s (<3.82 hours); 
400 ns (<6.7 seconds) 

Totalizer Input Range: Dc to 900 kHz 
Minimum Pulse Width: 400 ns 

Totalizer Capacity: -8,388,608 to +8,388,607 
Connector: 12 screw terminals supplied with 
option 


4 Channel Counter/Totalizer Option 
(-113/AA) 


Measures period, frequency, time interval, and 
totalizes 

Inputs: Four channels, non-isolated 
Frequency Range: 0-500 kHz 

Period Range: 10 us to 50,000s 

Totalizer Capacity: 4,999,999 

Input Voltage Range: 175 mV to 70V rms 
Connector: 12 screw terminals supplied with 
option 


Digital Input Module Option (-103) 


BCD Mode: 7 BCD digits +1 sign +3 decimal 
position bits 

Binary Mode: 24 bits +1 sign bit 

Logic Level: TTL, 0 to +0.75V low, +2.5 to +8V 
high 

Rate: <250 words per second 

Connector Options: Use 2400A-110 or -111 


Status Input Module Option (-104) 

Bits Per Module: 32, isolatable from system 
ground or other modules by up to 30V dc or peak 
ac 

Format: Individually readable 

Input: Contact closures or TTL level 
Connector Option: Use 2400A-110 or -111 


Sequence of Events Recorder Option 
(-104/AA) 

Number of Inputs: 32 channels 

Channels Per System: 1024 max 


Resolution: 0.1 ms to 100 ms, selectable 
Connector Option: Use 2400A-110 or -111 


Interrupt Signal Input Option (-114) 


Number of Inputs: 16 

Input Logic: Contact closures or TTL level, 
switch-selectable 

Connector Option: Use 2400A-110 or -111 


Screw Terminal Connector Option 
(-110) 

Terminals: 50, for wire sizes up to #14 AWG 
Solder Pin Cable Connector Option 
(-111) 

Terminals: 50, for wire sizes up to #22 AWG 


Control Output Specifications 
Analog Control Output Option (-302) 


Outputs: Isolated. Four per module. Voltage 
(-10V to +10V) or current (0 to 20 mA), individ 
ually selectable 

Isolation: <30V dc or peak ac, channel to chan- 
nel 

90-Day Accuracy: +20 mV in voltage mode and 
+20 uA in current mode for ambient temperature 
of 18°C to 28°C 

Connector Option: Use 2400A-110:or -111 


Status Output Control Option (-301) 


Outputs: 32, open collector, diode clamped. 
Isolation: <30V dc or peak ac, channel to chan 
nel or channel to ground 

Connector Option: Use 2400A-110 or -111 


Relay Output Card Option (-301/AA) 


Number of Contacts: 16 

Contact Rating: 250V ac at 3A with non-induc 
tive load and 28V dc at 3A 

Contact Arrangement: Form “C” (N.O. or N.C.) 
Connector: Terminals supplied with option 


Resistance Output Control Option 
(-305) 


Outputs: Two 

Isolation: 130V dc or peak ac channel to chan 
nel or channel to ground 

Values: 0 to 4095Q in 1Qincrements 
Connector: Four screw terminals supplied with 
option 


Resistance Output Control Option 
(-306) 


Outputs: Two 

Isolation: <30V dc or peak ac, channel to chan- 
nel or channel to ground 

Values: 0 to 102,375Q in 25Q increments 
Connector: Four screw terminals supplied with 
option 


Stepper Motor Control Output Option 
(-307) 

Number of Outputs: One, non-isolated 

Input Signals: External Enable, Closed-Loop 
Feedback 

Direct Output Signals: Four-Phase Unipolar 
Drive, Flyback Protected 

Logic Output Signals: CW/CCW direction and 
Step Clock, or CW and CCW Clock Outputs; 
Busy/Done 

Acceleration and Deceleration Rates: 114 
Hz/ second to 97656 Hz/second. Software-se- 
lectable 

Connector: 12 screw terminals, supplied with 
option 

Note: Option -307 may be configured as a frequency 
source. Ask about Option -307/ABK 
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General Specifications 


Shock and Vibration: Meets MIL-T-28800, 
Class 3 requirements 
Temperature: 0°C to 50°C, operating; -20°C to 
+70°C, non-operating 
Relative Humidity: <80% to 40°C and <70% to 
50°C, operating, non-condensing 
Power: 90 to 132V ac or 180 to 264V ac, switch- 
selectable, 50 or 60 Hz +2 Hz, 130 watts maxi- 
mum 
Size: 22 cm Hx 43cm Wx 38cm D (8.66 in x 16.9 
in x 14.96 in) for 2400B, 2401A, 2402A, and 
2403A. Fit standard 19-inch rack 
Weight* 

2400B: 11.4 kg (25 Ib) 

2401A: 6.4 kg (14 Ib) 

2402A: 11 kg (24 Ib) 

2403A: 8.2 kg (18 Ib) 
“Approximate, fully loaded 
Included: Manual Set, Getting Started Guide 
and power cord 


Ordering Information 


Models January 1989 prices 
2400B* Intelligent Computer 

BUCOLALEN =I 10 Blea inrconnce tes AopppnooceeeenGs: sacle sc $4900 
2401A Scanner Extender Chassis ......... 1500 
2402A |/O Extender Chassis .................. 2400 
2403A Remote A/D Extender................. 1850 
*Option -001 or -002 is required 
Options (for above models) 
-001 Serial Interface ...............eee eee 840 
-002 IEEE-488 Interface .................: 840 
-101 High Performance Scannev............ 500 
-102 Thermocouple Input Connector ..... 200 
-103 Digital Signal Input ................c 475 
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-104 Status Signal Input ...........0...ce $570 
-104/AA Sequence of Events Recorder on req. 


-106 Current Input Connector ................ 240 
-108 DC Voltage Input Connector .......... 150 
-109 High Performance A/D 

Converter? ce ciss.dheccseesnseate-eeomnemr sees 1285 
-110 Screw Terminal I/O Connector....... 150 
-111 Solder Pin I/O Connector ............... 50 
-113 Counter/Totalizer Signal Input ....... 675 


-113/AA 4 Channel Counter/Totalizer ...onreq. 


-114 Interrupt-Signal Input .................. 590 
-115 Four-Wire Scanner .............:c00ceee 520 
-116 Four-Wire Input Connector ............ 150 
-117 Six-Wire Scanner .................0s0002 515 
-118 Six-Wire Input Connector ............... 150 
-119 AC Voltage Input Connector .......... 230 
“SOTStatus OUOUL sire eccnse- ose oe -caneee 550 


-301/AA Relay Output.............. cece onreq. 


-302 Current/Voltage Analog Output...... 995 
-305 Resistance Output (10-4 kQ) ........ 710 
-306 Resistance Output (250-100 kQ) .. 710 
-307 Stepper Motor Control Output........ 750 
-401 Scanner Extender Interface ........... 170 
-402 Extender Cable (custom length) ..... 25/m 
-403 Connectors for 2401A-402 

Cables ieee creeeters tenet eter 220 
-501 I/O Extender Interface .................... 340 
-502 I/O Cable (with connectors, 9m) ..... 315 
-601 Remote A/D Extender Interface ..... 290 
-602 A/D Extender Cable (custom 

Femothi fo eee tee need saeen anes 5/m 
-603 Connectors for 2403A-602 

Gable ssrbi hes tic ee ss eu can eceeee: ee aaa es 75 
-701 Signal Conditioner for Ohms, RTD’s 

1/4- & 1/2-Bridge Strain 

Measurements! -h7eoice: eee are 575 
-702 Signal Conditioner for 1/2- and 

Full-Bridge Strain Measurements ........ 685 


**Required for analog measurements 


Accessories (Also see page 485) 


Y1707 2m Cable for RS-232-C .............. 
Y1705 RS-232-C Null Modem Cable ..... 75 
Y8022 IEEE-488 Shielded Interface 


Cables 2miu. ibd is eene eee 145 
Y2053 Rack Adapter w/24" slides .......... 195 
Y2054 19" Rack Adapter w/o slides ....... 150 
Y2055 RS-422 Multi-connector .............. 95 


Service & Support 


Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 


Extended Warranty 

SC1-2400B Repair (w/ calibration) ........ 
SC1-2400B Repair (cal w/in or out data) 
SC1-2400B Repair (cal w/in and out data) 759 
SC2-2400B Cal (1 per yr recommended) 

SC2-2400B Cal (1 per yr w/in or out data) 
SC2-2400B Cal (1 per yr w/in & out data) 


$C1-2401A Repair (w/ calibration) ........ 
SC1-2401A Repair (cal w/in or out data) 
SC1-2401A Repair (cal w/in and out data) 274 
SC2-2401A Cal (1 per yr recommended) 94 
SC2-2401A Cal (1 per yr w/in or out data) 129 
SC2-2401A Cal (1 per yr w/in & out data) 


SC1-2402A Repair (w/ calibration) ........ 
SC1-2402A Repair (cal w/in or out data) 
SC1-2402A Repair (cal w/in and out data) 300 
SC2-2402A Cal (1 per yr recommended) 94 
SC2-2402A Cal (1 per yr w/in or out data) 
SC2-2402A Cal (1 per yr w/in & out data) 


$C1-2403A Repair (w/ calibration) ........ 
SC1-2403A Repair (cal w/in or out data) 
SC1-2403A Repair (cal w/in and out data) 357 
SC2-2403A Cal (1 per yr recommended) 94 
SC2-2403A Cal (1 per yr w/in or out data) 
SC2-2403A Cal (1 per yr w/in & out data) 
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Analog measurements to 1,000 per second, accuracy of 0.02% 


Touch Sense Graphics Display 


High performance processor with Macrostore™ floating point processing 
136K bytes of RAM. Expandable to 3.0M bytes 


400K-byte floppy disk 


BASIC. Programmable with real-time and measurement and control extensions 
GPIB/IEEE-488, RS-232/422, Current Loop and Parallel Interfaces 

Rack mountable with removable keyboard 
Analog Control Option (voltage or current) 


Status Input/Output Option 
Counter/Totalizer Option 


Signal conditioning for dc/ac volts, thermocouples, RTD, strain 


The Fluke 1752A Data Acquisition System is a 
powerful microcomputer-based system for meas- 
urement and control applications. The data ac- 
quisition functions are integrated into the same 
chassis as the computer to minimize desktop or 
rack space, simplify programming, and increase 
system performance. The 1752A’s BASIC offer- 
ings provide a structured programming environ- 
ment tailored for high speed data acquisition and 
instrument control. Single-word commands 
simplify the task of writing programs for both 
data acquisition and GPIB/IEEE-488* compat- 
ible instrument control. 


Its touch screen replaces a keyboard or switch 
panel, allowing the operator to respond to prompts 
one at a time. System control may then be 
accomplished by simply touching the screen. 


High Performance Microcomputer 


The 1752A is a microcomputer designed for 
control of automated instrument systems in the 
laboratory, the plant, or the factory and for infor- 
mation management systems. 

The 1752A’s high speed 16-bit microproces- 
sor uses a 24 MHz clock to achieve an instruc- 
tion cycle rate of 6 MHz. High-speed floating 


point arithmetic processing is implemented 


through extensions to the microprocessor in- 


struction set. A separate display processor, with 
high speed vector generator and graphics 
memory workspace, functions as an independ- 
ent graphics display terminal for the central 
processor. 

The 1752A is easily configured to automati- 
cally start running your application software. On 
power-up the 1752A loads operating software 
from its internal floppy disk then executes a 
command file which instructs it to perform any 
desired task sequence. Alternatively, the 1752A 
may be operated as a diskless system when 
equipped with optional non-volatile RAM. Addi- 
tionally, since the operating software is soft- 
loaded, updating is as easy as inserting a new 
disk and restarting. 

RAM memory in the 1752A can be partially 
allocated as a file-structured electronic disk for 
high speed task overlays and large fast-access 
virtual data arrays. Software development tools 
make the task of writing programs more efficient 
through such features as wildcard file identifica- 
tion, utility command files, and recall of previ- 
ously typed commands. 

The 1752A includes four slots for additional 
memory and interface options. The standard 
136K RAM memory is internally expandable to 
over 3 megabytes. The 400k-byte internal floppy 
disk drive capacity can be expanded through the 
1760A or 1761A Disk Drives to 2 megabytes of 
on-line floppy disk file storage. An external 
Winchester Disk Drive System brings 20 mega- 
bytes of file capacity on-line. Non-volatile RAM 
options can be installed for rugged, permanent 
file storage, especially suited for harsh environ- 
ments. Up to 2.5M bytes of non-volatile memory 
may be installed. 


Touch-Sensitive Display System 


Touch-Sensitive Display System 


With its touch-sensitive display, the 1752A is 
particularly well suited for applications where 
semi-skilled personnel need to operate complex 
systems performing sophisticated tasks. The 
friendly graphics display takes the place of the 
often-intimidating keyboard, yet offers access to 
the software that keeps your system running. An 
operator is prompted one step at a time for 
information or decisions through informational 
displays, and responds by simply touching the 
screen. Systems based on this concept are 


The terms GPIB and IEEE-488 may be used 
interchangeably throughout this catalog. 
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easily updated for new tasks: the cost and down- 
time of installing new switch or key labels is 
eliminated. 

Fluke’s experience producing the touch-sensi- 
tive display overlay goes back to 1979. It has 
proven to be a rugged, reliable component. 


Characters Plus Graphics 


The graphics display capability of the 1752A is 
independent of its character display, and of the 
1752A central processor. With its own display 
processor, high speed vector generation hard- 
ware, and 64K graphics display memory, the 
1752A is a sophisticated tool in the hands of the 
creative system designer. The 64K display 
workspace is over three times the size of the 640 
by 224 pixel display window: 2048 pixels wide by 
256 pixels high. You can use it to display data in 
strip chart form, and move the display across the 
window by touch commands. You can also use 
itto prepare up to three independent data screens 
available for instant display. Once the graphics 
display is generated, a hard copy of the graphics 
plane can be printed under program control. 

The 1752A character display is an independ- 
ent function that can overlay graphics data dis- 
plays for labels, or be used alone for text and for 
programming. Because the graphics and char- 
acter displays can be independently enabled, 
screens can be prepared “off-line” and displayed 
when ready. Numerous ANSI-compatible char- 
acter attributes are available to add emphasis to 
portions of displays. Attributes such as inverse 
or underline can be pre-defined for display fields, 
or made a part of characters as they are sent to 
the screen. 

The 1752A includes an industry standard 
composite video output that will display what- 
ever is on the 1752A screen on a video monitor. 
This can be useful for training presentations as 
well as for system requirements that include a 
remotely mounted display. 


Data Acquisition and Control 


The 1752A-010 Analog Measurement Proces- 
sor allows the 1752A to connect to 16 differential 
or 32 single-ended inputs, and acquire data at up 
to 1,000 readings per second. Multiple 1752A- 
010’s may be installed to increase system 
throughput to 4,000 readings per second. (Any 
single input, however, can be sampled at a 
maximum rate of 1,000 per second.) Normal 
mode rejection may be added through either 
internal line synchronization, or external syn- 
chronization, using the Y1752A Line Synchroni- 
zation Transformer. The Analog Measurement 
Processor interfaces to the 1752A bus without 
isolation. Inputs are protected against damage 
to 50V de, and fused input resistors decrease the 
risk of dangerous higher voltages reaching sys- 
tem operators. An external signal conditioning 
subsystem is available which provides isolation 
as well as signal conditioning for inputs such as 
ac voltages, thermocouples, RTDs and strain. 


For analog control, use the 1752A-011. This 
option allows the 1752A to control devices which 
accept a 0 to 20 mA or a +10V de control signal. 
Each of the four outputs can be individually 
configured for either current or voltage. 

For frequency, time, and totalizing measure- 
ments, the 1752A-012 option offers a single 
input. To sense switch closures or logic levels, 
as well as perform on-off control, use the 17XXA- 
002 Parallel Interface. This option offers 32 bits 
configurable for either input or output. To switch 
higher levels, an optional digital isolation sub- 
system is available. To expand your system, use 
the 1702A Extender Chassis. This increases the 
number of slots available for measurement and 
control options by 11. More 1702As may be 
added for larger systems. 


interfacing 


The 1752A includes an IEEE-488 bus inter- 
face and an RS-232-C serial data port. The 
|IEEE-488 interface can control up to 14 instru- 
ments at transfer rates of up to 30K bytes per 
second. Powerful IEEE-488 commands are 
supported as a part of each 1752A programming 
language. The 1752A can be set up to function 
as a system controller or as an addressable 
device in a multiple-controller system. In either 
configuration, the 1752A can pass control to 
another controller and take it back when offered. 
As system controller, the 1752A starts up as 
controller-in-charge and can use IFC (Interface 
Clear) to reset all bus devices. 

Three of the five expansion slots are available 
for additional interfaces: 

Option 17XXA-008 adds an IEEE-488 inter- 
face and an additional RS-232-C serial data 
port. The 1752A can accomodate up to four 
{EEE-488 ports. 

Option 17XXA-009 is a reconfigurable, dual 
serial-data port with its own buffer memory. It is 
supplied configured for RS-232-C with full modem 
compatibility. Each port can be easily reconfig- 
ured for a 20 milliamp current loop, or for RS-422 
balanced lines. Up to three -009s may be in- 
stalled for a total system of seven serial ports. 

Option 17XXA-002 (Parallel Interface) gives 
you two independent 16-bit parallel I/O ports that 
can function as independent lines, 8-bit bytes, or 
16 or 32-bit words. Line protocol is available (but 
not required), and the sense of the data can be 
reconfigured to either High true or Low true. A 
maximum of three modules may be installed for 
a total of six 16-bit ports. 


Options & Peripherals 


RAM Memory Expansion Modules 
(-006, -007, -016, -017) 


Internal program and data space may be ex- 
panded to over 3M bytes with RAM expansion 
options. Memory may be added in the following 
increments: 

17XXA-006 256K bytes 


17XXA-007 512K bytes 

17XXA-016 1M bytes 

17XXA-017 2M bytes 

Application programs can assign any part of 
this memory to function as an “Electronic Disk.” 
Programs and data may be loaded to this E-Disk, 
allowing faster transfer rates and no disk wear. 


Non-volatile RAM Options 
(-018, -019, -020) 

These options provide either 256K bytes (- 
018), 512K bytes (-019) or 1M bytes (-020) of 
file-structured, non-volatile RAM memory. Trans- 
fer rates are comparable to RAM — over 1M bytes 
per second. Up to 4M bytes non-volatile RAM 
may be installed in the 1752A. 

Non-volatile RAM is a solid-state medium which 
is immune to pollution and vibration, making it 
ideal for harsh environments where floppy disk 
operation is not practical. Non-volatile RAM is 
battery backed up for up to five years to retain its 
file contents through a power loss. Since non- 
volatile RAM has a much greater tolerance to 
temperature extremes than other media, the 
1722A can operate from 0°C to 40°C when non- 
volatile RAM is the primary file storage medium. 
Non-volatile RAM provides a write protection 
switch to protect its file contents. 


Internal Winchester Disk Drive 


John Fluke Mfg. Co., Inc. will be introducing an 
internal Winchester disk drive for the 1752A in 
April 1989. For further information please con- 
tact your local Fluke Sales Engineer or Repre- 
sentative. 


External Floppy Disk Drive Systems 
(1760A and 1761A) 


The Fluke 1760A Disk Drive and 1761A Dual 
Disk Drive each provide high capacity floppy disk 
file storage. The 1760A and 1761A use double- 
density dual-head disk drives. The full on-line 
capacity is 400K bytes for the 1760A, and 800K 
bytes for the 1761A, including a file directory for 
each floppy disk. They interface to the 1752A via 
the IEEE-488 port. Both systems are rack mount- 
able and easy to install and use. Transfer rate is 
22K bytes per second. Up to two 1761As can be 
accommodated, for a total of 2M bytes of on-line 
floppy disk file space. 


External Winchester Disk Drives 


The 1765B Series of Winchester disk drives 
provides high-capacity hard disk file storage for 
the 1752A Data Acquisition System: 

1765B/20 20M byte Winchester Disk Drive 

1765B/20M Multi-User 20M Byte Winchester 
Disk Drive 

Both models provide easy connection to the 
Data Acquisition System through a stand ard 
IEEE-488 interface, and are rack-mountable, 
using the optional rack-mount kit. More informa- 
tion is available in the following “disk drive” 
section. 
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Floating Point Math Coprocessor 


John Fluke Mfg. Co., Inc. will be introducing a 
floating point math coprocessor for the 1752A in 
April 1989. For further information please con- 
tact your local Fluke Sales Engineer or Repre- 
sentative. 


High Speed Data Acquisition and 
Controi 


A 1752A option that provides high speed sam- 
pling of analog inputs up to 60 kHz is available 
through Fluke Customer Support Services. This 
option, called the Multifunction Board, also has 
the capability of accepting digital inputs and 
sourcing digital and analog outputs for control of 
quickly changing parameters. 

See a more thorough description of the Multi- 
function Board in the Customer Support Serv- 
ices section (page 467) and consult your Fluke 
Account Manager for full details. 


Software 


The 1752A offers an environment specifically 
suited to the development of real-time control 
programs. Interpreted BASIC, Compiler BASIC, 
FORTRAN, Assembly, C and several utility soft- 
wares are available. For more information on 
1752A software systems, consult the 1700 Se- 
ries Software section, following this section. A 
data acquisition library provides routines directly 
accessible from BASIC, greatly simplifying data 
acquisition and control tasks. The “Getting 
Started” software provides the user with a num- 
ber of useful programs, allowing the user to 
access many of the 1752A’s capabilities through 
the touch screen. 


Module-Level Diagnostics 


The 1752A is a modular design with diagnostic 
software that allows semi-skilled operators to 
- identify failures to the module ievel. Spare-module 
kits are available for the most time-critical appli- 
cations. Fluke also maintains an inventory of 
1752A modules that may be shipped within hours 
in most cases, and which can be exchanged for 
a defective module for a nominal charge. Con- 
tact your Fluke Technical Service Center for 
more information. 


Manuals That Make the Task Easy 


Experience will tell you that the major invest- 
ment in an automated instrument system is not 
usually in the hardware, but in system integration 
and the development of application software to 
run it. The quality of documentation is a key 
consideration. You will find that 1752A manuals 
are among the most readable, consistent, and 
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sensible software documentation available any- 
where. Ask your Fluke Sales Engineer or Repre- 
sentative to let you evaluate the 1752A through 
its manuals. You will be pleasantly surprised. 


Specifications 


Option Specifications 


Analog Measurement Processor (-010) 


Number of Channels: 16 differential or 32 single- 
ended (single and differential channels may be 
mixed) 

System Capacity: 4 processors, 128 single- 
ended channels 

Ranges: (full scale,-each channel) +1.0158V; 
+10.158V; +65 mA; 4 to 20 mA displayed as 0 to 
100% of scale 

Resolution: (16 bits) 10V range, 310 uV; 1V 
range, 31 uV; 65 mA range, 2.07 A, (15 ohm, 
0.04%, 20 ppm TC sense resistor) 

Reading Rate: Synchronized Modes-400 chan- 
nels/s @50 Hz, 480 channels/s @60 Hz, 400 
channels/s @400 Hz; Asynchronous Mode 1000 
channels/s 

Accuracy (90 days): (10 to 40°C operating) 10V 
range +(0.02% of reading + 1.24 mV); 1V range 
+(0.02% of reading + 248 pV); 65 mA range 
+(0.05% of reading + 16.5 1A) 

Common Mode Rejection: dc -77 dB; 50/60 
Hz, 60 dB 

Normal Mode Rejection: Asynchronous mode, 
0 dB; internally synchronized, 20 dB; Externally 
synchronized, 45 dB 

Input Protection: To 50V rms without side ef- 
fects, fuse protected to 240V rms 

Connector: Requires two Y1750s 


Analog Control Output (-011) 


Outputs: Isolated. Four per module. Voltage (- 
10V to +10V) or current (0 to 20 mA), individually 
selectable 

Resolution: 2 mV (13 bits) or 5 A (12 bits) 
Isolation: <30V dc or peak ac, channel to channel 
Max Load: +5 mA in voltage mode; <750Qin 
current mode 

90-Day Accuracy: +20 mV in voltage mode and 
+20 LA in current mode for ambient tempera ture 
of 18°C to 28°C 

Rate: 1000 changes/sec 

Connector Option: Use 2400A-110 or -111 


Counter/Totalizer Signal Input (-012) 
May be used to perform the following measure- 
ments: Frequency, period, totalize, tachometer, 
“A” gated by “B”, and time interval. 


Inputs: TTL, Gate 1, Gate 2, Trigger, 
Count Up, Count Down, Up/Down, Count, Non- 
Isolated Common, Isolated Common, Isolated 
Analog Input 

Isolation: Both Analog Input and Isolated 
Common are isolated from the 1752A and/or 
ground up to 30V and up to 1.0 V/us maximum 
slew rate 

Frequency Range: 0 to 900 kHz (TTL Input); 10 
Hz to 200 kHz (Analog Input) 


Period Range 

TTL Input: 1.1 us to 6.7s 

Analog Input: 5 us to 0.1s 

Period Resolution: 400 ns 

Time Interval Range 

TTL Input: 1 us to 3.82 hr 

Analog Input: 2 us to 50 ms 

Time Interval Resolution: 819 us (<3.82 hours); 
400 ns (<6.7 seconds) 

Totalizer Input Range: Dc to 900 kHz 
Minimum Pulse Width: 400 ns 

Totalizer Capacity: -8,388,608 to +8,388,607 
Connector: 12 conductors, supplied with option 
(screw terminals) 


Parallel Interface (-002) 


Data |/O lines terminated with 24008 to +5V, 
500022 to ground, with diode input protection. 
Schematics provided with documentation. Up 
date rate: 3000/s (status output). 


General Specifications 


Temperature: 10°C to 40°C with floppy disk, 
operating; 0°C to 40°C without floppy disk, oper- 
ating. 10°C to 52°C with floppy disk, non-operat- 
ing; -20°C to 60°C without floppy disk, non- 
operating 

Relative Humidity: 20% to 80%, non-condens- 
ing, operating; 8% to 90% non-condensing, with 
floppy disk, non-operating or 5% to 95%, non- 
condensing, without floppy disk, non-operating 
EMI and RFI Emissions: Tested to FCC Part 
15, Subpart J, Class B; VDE 0871, Class B; 
CISPR 11-1975 

Power: 90V to 132V ac or 180V to 264V ac, 47 
Hz to 440 Hz. 175W maximum 

Size: 138 cmH x 43 cm Wx 55cm L (5.25 in x 17 
in X 21.5 in) plus feet 

Weight: 14.5 kg (34 Ib). Keyboard 1.4 kg (3 Ib) 
Included: Y1700 Keyboard, power cord, BASIC 
system disk, diagnostic disk, “Getting Started” 
manual and disk, System Guide manual, 
Operator's manual, BASIC Programming Man- 
ual, Data Acquisition and Control Guide, and a 
pad of 50 display worksheets 
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Ordering Information | 


Models January 1989 prices 


1752A Data Acquisition System (w/one 
1752A-010 Analog Measurement 
PLOCESSON) ies seaccasack Rake ceecne cond $7980 

1752A-1 Data Acquisition System (w/o 


1752A-010 Analog Meas. Processor) 7080 
1702A Extender Chassis (Requires 

47 5S2A=O13) ore ee ee ae 2260 
Options (for above Models) 
-002 Parallel Interface ................eee 990 


-006 256K byte RAM Memory Expansion 1000 
-007 512K byte RAM Memory Expansion 1400 


-008 IEEE-488/RS-232-C Interface ...... 850 
-009 Dual Serial Interface ................... 990 
-010 Analog Measurement Processor .. 990 
-011 4 Channel Analog Output ............. 990 
-012 Counter/Totalizer ............... eee 675 
-013 Extender Interface .................:.08 510 
-016 1M Byte RAM Memory Expansion 1800 
-017 2M Byte RAM Memory Expansion 3200 
-018 256K Byte Non-Volatile RAM ....... 1700 
-019 512K Byte Non-Volatile RAM ....... 2700 
-020 1M Byte Non-Volatile RAM ........... 3700 


Language Systems (See page 368) 


-200U 1752A System Software Update 150 
-201 Assembly Language Development 
System ieee sce cere alee esas ae 1495 
-202 FORTRAN Development System. 1495 
-203 Compiled BASIC Development 
SVSTO IMS ok cette arene ooo toe ere panes 490 
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-205 Extended BASIC Development 


SYStem Leh ike akeceny bene eeteee $ 490: 
-912 Non-ANSI C Development System 1995 
-913 Non-ANSI C Compiler................ 1495 


Software Options (See page 371) 


“QOOkBINd ere ai. oreo oeeeee ane ane 30 
“O01! Gabby itt. Bat eanbnn rere 195 
-902 Touchscreen Toolbox ................44 295 
-903 Compiled MenuBASIC .................. 295 
-905 Extended MenuBASIC.................-- 295 
-907 Transport—>PGO i ali ite becomtnaeet 450 
$1703 Compiled MenuBASIC 

Development Package ...........-..:008 1900 
$1705 Extended MenuBASIC 

Development Package ...........:.:-06 1900 
Peripherals 
1020 Touch Control Screen 

(includes a desk-top enclosure) ........ 1820 
1021 Touch Control Screen ............... 1695 
1760A Disk Drive System, 400K byte... 1950 
1761Dual Disk Drive System, 

SOOK byte st. 225 Sa ee eee 2950 
1765B/20 20M byte 

Winchester Disk Drive .................00 3295 


1765B/20M Multi-User 20M byte 
Winchester Disk Drive ..............0005 on req 


1780A InfoTouch Display .............0. 2150 
Accessories (Also see page 485) 
Y1700 Programmer Keyboard .............. 395 


Y1702 RS-232-C Null Modem Cable, 2m 

Y1703 RS-232-C Null Modem Cable, 4m 

Y1705 RS-232-C Null Modem Cable, 
(O)S6 lp ee ee ee ae ea ee ee TAS 


150 


Y1706 Certified Blank Disks 


Unformatted (pkg of 10) ......... eee $ 60 
Y1707 RS-232-C Interface Cable, 2m.. 125 
Y1708 RS-232-C Interface Cable, 10m 150 
Y1709 Printer Cable, 2m................0008 125 
Y1717 Parallel Interface Cable ............. 150 
Y1750 Input Terminal Block w/Cable.... 60 
Y1751 Replacement Cable Set 

for YV750! 3. ccitkeek. pe eee eee 65 


Y1752 Line Frequency Sync Transformer 50 


Y1790 Rack Mount Kit w/24" Slides ..... '195 
Y1791 Rack Mount Kit for 1780A 

(requires Slide@S) .............:eseseeeeeeeeees 95 
Y1795 Portable Carry Handle ............... 48 
MO00-260-610 18" Rack Slides .............. 130 
MO00-280-610 24" Rack Slides .............. 130 
Y8021 Shielded IEEE-488 Interface 

Cable, Tim vii c ash eeeereee eee 130 
Y8022 Shielded IEEE-488 Interface 

Cable) 2m... ee 145 
Y8023 Shielded IEEE-488 Interface 

Cable, 4m. scc:ccdee-c- assecneae ee ee 155 


Service & Support 


Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 


Extended Warranty 

SC1-1752A Repair (w/calibration) ........ 
SC1-1752A Repair (cal w/in or out data) 317 
$C1-1752A Repair (cal w/in and out data) 352 
SC2-1752A Cal (1 per yr recommended) 63 
SC2-1752A Cal (1 per yr w/in or out data) 98 
SC2-1752A Cal (1 per yr w/in & out data) 133 
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2452MCS 


2452MCS Measurement & Control System 
Complete system — combines 2400B Intelligent Computer Front End, 1752A Data 


Acquisition System, and software 

Extensive selection of I/O options — expandable to over 1000 channels with 2401A 
and 2402A extender chassis 

Touch Screen — friendly operator interface with graphics 


“Multi-computing” — 2400B handles scanning, linearizations, limit checking and direct 
control of test or process. 1752A downloads and modifies 2400B program, retrieves 


scanned data, formats and outputs reports, and provides operator interface 
Available with or without 28 inch high cabinet 
Choice of GPIB/IEEE-488 or Serial (RS-232-C, RS-422) Interfaces 


The 2452MCS is a fully integrated measure- 
ment and control system which combines the 
power of two intelligent Fluke instruments — the 
1752A Data Acquisition System and the 2400B 
Intelligent Computer Front End. The system is 
housed in a locking cabinet that fits on either a 
work bench or separate stand and includes all 
the hardware, cables, drawers, etc., necessary 
to combine the 2400B and 1752A into a com- 
plete measurement and control system. Alterna- 
tively, the 2452MCS may be ordered without a 
cabinet to be mounted in your own rack or panel. 

The 2400B provides digital and analog meas- 
urement, signal conditioning, control ‘outputs, 
and intelligent decision making, while the 1752A 
provides tremendous computing power, high 
speed data acquisition, a CRT display with a 
touch-sensitive overlay, advanced graphics 
capabilities, and mass storage via a double- 
sided floppy disk. Both instruments work to- 
gether, sometimes independently, sometimes 
cooperatively, providing a multi-computing sys- 
tem with the power and flexibility to expand as 
your application requirements increase. 

The programmer’s keyboard is placed on a 
convenient sliding rack drawer that may be locked 
to prevent unauthorized program modification. 
The system can be programmed to allow the 
touch-sensitive CRT display to be the operator’s 
interface. This reduces operator errors and train- 
ing time because the operator interacts with a 
friendly CRT display customized for the applica- 
tion and written in familiar words. 

The 2452MCS, when equipped with the 2400B’s 
Serial interface, permits the 2400B to be located 
up to 1220 meters (4000 feet) away from the 
1752A. A distributed data acquisition system 
may be constructed in this manner using a single 
1722A or 1752A and multiple 2400Bs, in either 
star or “daisy chain” configurations. 

The basic 2452MCS System includes the soft- 
ware tools, and hardware necessary to make it 
operate as a ten-channel data acquisition sys- 
tem. The system is expandable to sixty channels 
in the basic 2400B mainframe and to over 1000 
channels by adding 2401A and/or 2402A Exten- 
der Chassis and intput/output options. 


Input/Output Capabilities 


The measurement of analog inputs such as 
thermocouples, RTDs, strain gages, dc and ac 
voltages, and currents can be performed by a 17- 
bit A/D converter in the 2400B. Capable of re- 
solving 1 LV, the highly accurate A/D conversion 
preserves data integrity through a sophisticated 
noise rejection technique that synchronizes its 
measurement period with the power line fre- 
quency. For high speed measurements, analog 
inputs can be brought directly in to an optional 
analog measurement processor in the 1752A for 
14 bit resolution at 1000 readings per second. 

Digital inputs accommodated by the 2452MCS 
incude status, contact closure, interrupt, BCD, 
pulse, frequency, totalizing and sequence of 
events. 
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Controlling outputs sourced by the 2452MCS 
consist of voltage, 4-20 mA current, resistance, 
stepper motor control, TTL outputs, and relay 
closures. A complete description of input/output 
capabilities is found in the pages describing the 
2400B. 


Software Options Included 


Software supplied with the system includes a 
program development package (“ProLink II", an 
enhanced BASIC interpreter with extended 
graphics capabilities, an advanced Editor, anda 
File Utility Program. The 2452MCS -03 and -04 
also include the ProComm software package. 
(ProLink I] and ProComm are both described in 
a section immediately following the 2452MCS 
description.) This complete package provides 
the tools necessary for a programmer to create 
a custom tailored data acquisition program. 

If you want to “come up to speed” and write 
your application program in a hurry, consider the 
ProGen Application Software (S2452) package 
described on the following page. Alternatively, 
Fluke can help with training classes held either 
at our offices or at your site. We can also arrange 
for one of our in-house experts to assist you per- 
sonally in creating your application-solving soft- 
ware. 


Turnkey Systems 


Fluke Customer Support Services System In- 
tegration group and Fluke Cooperative Services 
(FCS) are available to write custom application 
software and combine with Fluke hardware for a 
complete system. In fact if a turnkey system is 
what you require, Fluke has a list of Fluke Coop- 
erative Service partners that are experienced 
with Fluke equipment and capable of fulfilling 
your needs in several unique industry segments. 

Information on training classes, Customer Sup- 
port Service and FCS is available from your 
Fluke Sales Representative. 


Specifications 


For complete specifications please refer to the 
pages in this catalog describing the 1752A and 
the following pages that describe the 2400B. 
CRT Display: High contrast green phosphor, 
high resolution, 5x9 inch display screen. Sixteen 
lines of eighty characters or eight lines of forty 
characters, selectable by program control. 
Transparent Touch-Sensitive Overlay: Posi- 
tioned directly over the display screen. Provides 
a 6x10 array of touch-sense areas for dynamic 
operator interface. 


Graphics Display: 640 by 224 dots, hardware 

sector generator. : 

Memory, 1752A: 136K bytes of RAM (expand- 

able to over 2.6M bytes). 

Memory, 2400B: 28K bytes of RAM for program 

storage. 

Mass Storage 

® Double-sided 5-1/4 inch floppy disk stores 
400K bytes 

* 800K bytes more with dual floppy disk drive 
(optional) 

* 20M bytes with Winchester Disk (optional) 

1752A Communications Interfaces: One IEEE- 

488 port and one RS-232-C port is standard. 

May be expanded to include six additional RS- 

232-C, RS-422, and/or 20 mA serial ports or a 

second IEEE-488 pport 

2400B Interfaces: Three. One IEEE-488 port or 

one serial (RS-232-C, RS-422, or 20 mA) port, 

and two RS-232-C output-only ports. 

Temperature: 10°C to 30°C, operating; -10°C to 

60°C, non-operating (except floppy disks limited 

to 10°C to 52°C. 

Relative Humidity: 5% to 80% operating, non- 

condensing; 5% to 95%, non-operating and non- 

condensing (except floppy disks limited to 8% to 

90%). 

Power: 90 to 132V ac or 180 to 264V ac, switch- 

selectable, 50 Hz to 60 Hz, +2 Hz. 

Size: 70.6 cm H x 61.0 cm W x 70.5 cm D (27.8 

in x 24 in x 27.8 in) 

Weight: 84 kg (185 Ib) approximately, not in- 

cluding options. 

2452MCS System Components: 

© 1752A-1 with Keyboard 

* Fluke enhanced BASIC Interpreter, Advanced 
Editor, File Utility Program 

* ProLink || application software package (see 
page following for description) 

© ProComm application software package (-03, 
-04 only) (see page following for description) 

© 2400B with one each of Option -101, -102, 
-109, and *002 (or -001) 

* Integral power strip and power cord 

* Full set of Operator and Service Manuals 

* 90-day on-site service 


Rack Cabi 

Model & Bet Cabinet lis5 4006 Intertace 

Version Ls i & 2 Meter Cable 
(28") High 


2452MCS-01 Yes IEEE-488 (Opt -002) 
2452MCS-02 No IEEE-488 (Opt -002) 
2452MCS-03 Yes Serial (Opt -001) 
2452MCS-04 No Serial (Opt -001) 


The rack cabinet has a lockable storage drawer 
and keyboard drawer, a rear door, and associ- 
ated hardware. 


Ordering Information 


Models January 1989 prices 
DASQMCS-01 isceiccciisscscesncectaxconcssetaees $14,800 
QDA52MCS-02 cicsesics-sccascsccsaseenerexeceaenexe $14,400 
2A52MCS-08  bivcccceticceccnsartaeostecsuegeneanes $14,800 
QA52MCS-04 0. .eccccctansscecsectavenussonseneen $14,400 
Options 


See 2400B, page 421 and 1752A page 415. 


Accessories (Also see page 485) 


A24-89 71 cm Instrument Rack (28") on req 
A24-75 183 cm Instrument Rack (6') on req 
A24-90 Wheeled base, for A24-89 

OF A24-75 vii ccceeten oct oneieeeteeeae on req 
A24-123 Serial Impact Printer 

W/RS-232-C I/F .2.c-c0s..-t fandom on req 
Y2055 15-Pin Multi-Connector for 

Multi-Drop RS-422 Hook-up 

(“Y” Connector inci tiion spatperere eee 95 
1765B/20 20M-byte Winchester 

Disk: Drive... eo eee 3295 
1761A External Disk Drive, 

2x400k: DyteS ic: heec cher coseseeseemenes 2950 
1760A External Disk Drive, 

AQOK: bytes iiiese.s ce oe eee 1950 


Service & Support 
Warranty 

90-day on-site product warranty. See page 470 
for further information on warranty terms and 
conditions. 
Extended Warranty 


SC1-2452MCS Repair (w/calibration) ... 1092 
SC1-2452MCS Repair (cal w/in or 

OUt data) q....:.sccesece-+se:ccene teen eee Tez 
SC1-2452MCS Repair (cal w/in and 

Out data) vicc.2iiessce ieee cennaeee seamen 1162 
SC2-2452MCS Cal (1 per yr 

recommended) 2:.:.:.t-2.---serecereesesneeerney 207 
SC2-2452MCS Cal (1 per yr w/in or 

OUt ata) oss... cet seen 242 
SC2-2452MCS Cal (1 per yr w/in and 

Out data) <i.c..oeccccterccceseny eee Zin 
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Measurement & Control System 


Measurement & Control Software 


ProLink Il Application 
| Ser ware ($2400) 


Measurement & Control Software 


Fluke offers a wide range of application soft- 
ware to help you develop your 2400B program. 

Three of these software packages are de- 
signed to be used with the 2452MCS. They are 
Fluke ProLink II™ Application Software, Pro- 
Comm™ Serial Communications Utility Pack- 
age, and ProGen™ Application Software Pack- 
age. 

A fourth software development tool, ProLink 
PC,™ runs on your IBM PC,™ PC XT,™ or IBM 
compatible. 

Fluke ProLink || Application Software comes 
standard with all 2452MCS systems. It is a tool 
which makes developing 2452MCS application 
program easier. 

The 2452MCS consists of two independent 
computers: the Fluke 2400B and the 1752A 
Data Acquisition System. These two computers 
must talk to each other in order to do the job. 
Fluke ProLink I] handles a lot of the system 
housekeeping tasks you would otherwise have 
to do. It presents you with a single user interface 
to both the 1752A and 2400B. 

ProLink Il presents the user with a menu of 
choices. You simply move the cursor to the 
- proper selection and press the carriage return. 
This “one-touch” approach lets you do the fol- 
lowing: 

1. Automatically run Fluke BASIC; the File Utility 
Program which allows you to copy, move, 
delete or otherwise manipulate files; and SET, 
which allows you to set the RS-232C charac- 
teristics of the 1722A/1752A output ports. 
After exiting any of these three programs, you 
will automatically be returned to ProLink II. 

2. Sends bus commands to the 2400B and dis- 
plays responses to those commands. 

3. Displays English language error messages if 
an error occurs. 

4. Select, edit, download or retrieve user written 
2400B programs. 

5. Monitor selected variables during program 
execution. This function is very useful during 
the program debugging stage. You can down- 
load and run your 2400B program, and then 
monitor certain key variables. In this way you 
can ensure that variables are changing as you 
expect them to. 

6. Print a hard copy of any file on an external 
printer. 


cin 


(6 
SR Rts Sees 


ProComm Serial 
Communications Utility (S2417) 


“recovery capability 


oe communications via ‘modems 


well as “hard-wired” 


ProComm™ Serial Communications. Utility 
Package comes standard with both serial ver- 
sions of the 2452MCS, -03 and -04. 

ProComm software is a utility package which 
implements serial communications between the 
1722A/1752A and the 2400B Front End. The 
subroutines are callable from BASIC. 

There are three functions which ProComm 
software can provide for you. If you are using an 
RS-422 or current loop transmission line, you 
can have more than one 2400B connected to 
your 1722A/1752A. This is called a multipoint 
system. ProComm software allows you to ad- 
dress and unaddress (terminate communica- 
tions with) each 2400B in your system. 

Second, ProComm software implements the 
highest level message transfer protocol sup- 
ported by the 2400B, blocked format with ac- 
knowledgements and check character. This 
message transmission protocol provides your 
communications link with built-in error detection 
and recovery capability. It is especially useful in 
electrically noisy applications, or where you must 
guarantee the integrity of your data. 

Third, if you are using a 2400B with an auto- 
answer modem across an RS-232C interface, 
ProComm software will automatically hang up 
the phone line on demand. 


ProGen Application Software z 
($2452) : : 


For use with 2452MCS Systems 


Menu- “prompted monitoring/controlling/ 


logging program 
sires o language programming 
_ knowledge to operate 


“Supports 2 to 500 channels of input 


output — 


ProGen Application Software allows user to 
get up and running quickly with the 2452MCS. It 
is a menu-prompted tool which actually pro- 
grams the 2452MCS for you. Your 2452MCS 
can be monitoring and controlling your process 
or test in a short time. 

ProGen software is compatible with all ver- 
sions of 2452MCS, serial or IEEE-488. A 17XXA- 
007 512K byte RAM expansion option must be 
installed. 

Fluke realizes that there may be one person 
who programs the application, and another who 
operates it. Accordingly, ProGen software has 
two separate disks: Programmer and Operator. 

The person responsible for configuring the 
2452MCS to meet the application uses the Pro- 
grammer disk. This disk, in turn, creates the 
Operator disk. 

The programmer is prompted to either “fill-in- 
the-blanks” or use the cursor control keys to 
move the cursor to the proper choice. Up to 500 
channels can be monitored and controlled. In 
addition, you may select one of up to 100 user- 
defined limits lists of four limits each to apply to 
each channel. 

The operator can change only those limits and 
setpoints which the programmer allows. The 
opdata, some data, or alarms only. Alarm data is 
automatically recorded. 

ProGen software is the easy way to get your 
2452MCS up and running. 


a — — —————_— 
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Measurement & Control Software 


ProLink PC Application 
Software ($2401) 


ProLink PC is a menu-driven tool for develop- 
ing 2400B programs with an IBM PC,™ PC 
XT,™ or IBM compatible. Similar in scope and 
function to ProLink II software, ProLink PC soft- 
ware will handle the communications between 
the two computers. 

Your IBM PC must have an optional serial 
interface installed. Since the PC XT has this 
interface standard, ProLink PC software will 
operate directly on the XT. MS-DOS™ version 
2.1 or higher is required. 

The operator interface operates similar to 
ProLink II. The user is presented with a menu of 
choices. These choices allow you to do the 
following: 

1. Set the RS-232C characteristics of the IBM 
communications ports. 

2. Select, download, or retrieve 2400B programs. 

3. Sends bus commands to the 2400B and dis- 
play responses to those commands. 

4. Displays English language error messages if 
an error occurs. 

5. Monitor selected variables during program 
execution for program debugging. 

6. Print a hard copy of a file on an external 
printer. 

7. Exit ProLink PC to the IBM’s operating sys- 
tem. The user can then use the editor EDLIN 
to edit his 2400B program. 

8. Automatically set the date and time in the 
2400B. 


ProLogger 24 Application 
Software ($2402) 


ProLogger 24 is acommunications utility and a 
data acquisition program for the IBM Personal 
Computer and the Fluke 2400B. 

As acommunications utility this tool assists in 
the development of a 2400B program. It includes 
error decoding, downloading and retrieval of the 
program, a line editor for program modification, 
bus command interaction and real time block 
graphic display of a 2400B channel or variable. 

As a data acquisition program it provides the 
ability to print and record to the IBM disk 2400B 
data. The data can be recorded as sent from the 
2400B or in LOTUS 1-2-3™ format. 

The key to the use of ProLogger 24 is the user 
defined macro. Macros are a series of 2400B bus 
commands that are executed on interval or on 
demand. ProLogger 24 can receive, display, 
record or print 2400B data. Data may be checked 
against limits. If a limit is exceeded the macro 
can execute another bus command, branch within 
the macro or trigger another macro. An alarm 
indicator flashes for unacknowledged alarms. 
An alarm transition log and an alarm status 
report is avail-able to the operator. 

The IBM-PC, XT, AT or compatable must have 
a serial interface and MS-DOS 2.1 or higher. A 
color monitor is not a necessity, but will enhance 
the appearance of ProLogger 24. The IBM-PC 
needs 128K of memory, however, LOTUS 1-2- 
3™ will require additional memory. The 2400B 
option -00t\and a serial cable. 

ProLogger 24 allows full use of the 2400B 
stored program capability if desired. 


Ordering Information 


Software Packages 
$2400* ProLink || Application Software 


for. 1'722A/17520 ......0: tices ene $295 
$2401 ProLink PC Application Software 
for MS-DOS. ....2..25..n. crete 295 


$2402 ProLogger 24 Application Software 
for MS-DOS -.o.o se eee 
S2417* ProComm Serial Communications 


295 


Package for 1722A/1752A..........1.:..00+ 295 
$2452 ProGen Application Software 
for .1722A/1752A4 ......1d:-caseeneceneeteeeee 495 


*Included with all 2452MCS Systems 
**Included with 2452MCS-03 and -04 
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PM 8238 multipoint deta recorder’ 


PM 8238 


eeranr 30 input Bieanes. aed al 10/s 
Graphic or numeric data presentation | 
Optional alarm output plug-in cards 
Interpolation between measuring points for continuous line-plots 
Memory modules for user-program storage 

AX +.B scaled measurements 


Maintenance free thermal printing 


The PM 8238 is a 30 channel data recorder of 
the highest quality and reliability and is specifi- 
cally designed to be set and left running for 
extended unattended operation. It offers real 
measurement versatility with features such as 
memory modules, which allow storage of set- 
tings. It can directly record voltage or tempera- 
ture, with a wide choice of sensors in 2-or 4- 
wire configurations. Scanning takes only 100 
ms/channel, for quick alarm detection. Individual 
measurement values are presented on a front- 
panel display: chart output can be numeric for 
clear presentation of values; graphic, for spotting 
trends; or both in combination. 


Dependable Plotting, Durable 
Construction 


The PM 8238 has been designed and con- 
structed to give the highest quality and reliability 
in operation. Very reliable low noise reed relays 
are used for channel switching. The relays are 
tested to three times the normal operating life of 
the instrument. The number of components and 
PCBs is less than in similar instruments and the 
wiring has been reduced, cutting the chance of 
instrument failure; and special attention has been 
given to a rugged, durable construction. Quality 
and reliability is such that a high MTBF has been 
achieved. 


PM 8238 


«ap 


IEEE-488 


change pens, replace ribbons, fill ink reservoirs 
or clear inkjets. The head is virtually unaffected 
by dusty environments, ensuring sharp, quality 
plots throughout the life of the instrument. 

To match the quality and reliability, the 
PM 8238 offers high accuracy and has a very 
broad spectrum of functions. 


Systems Use 


This instrumentis ideally suited for unattended, 
preprogrammed operation, where the reliability 
is of maximum benefit. With optional IEC-625/ 
IEEE-488 (GPIB) or V24/RS 232-C interfaces, 
operation in a computer controlled environment 
is possible. These allow various functions such 
as output of measured values to a computer/ 
controller, remote control and set-up, presetting 
and programming and synchronized measure- 
ments. An optional extended TTL-control inter- 
face card provides remote control of some other 
functions such as chart speed, scan start, chan- 
nel changing and printing event markers, all via 
TTL level signals. At any time, a complete survey 
of parameters can be requested. 


Comprehensive Presentation 
Capabilities 

The full scale definition of 1000 dots represents 
a resolution of 1 uV over the 250 mm (10 in.) plot 
width (at 1 mV span). Each channel is stamped 
with its number and the plots are date and time 
stamped if required, allowing easy archiving and 
copying of plots for distribution. Measurement 
speed is such that all 30 channels are scanned 
in 3s; this makes the PM 8238 ideal for real-time 
monitoring and control of many variables; it also 
provides for quick reactions to alarms. Because 
of the high speed, it can also be used for moni- 
toring cause and effect on adjacent channels 
and for most applications, the plotting on such 
channels may be regarded as simultaneous. 
Charts are plotted on standard z-fold 250 mm 
(10 in.) wide thermal paper. 

The AX + B scaling function allows display of 
the appropriate range for the variable: for ex- 
ample when operated with a humidity sensor, 
instead of displaying the mV output, that channel 
can be scaled to read from 0...100%. 

In standby mode, input from the front panel or 
from a controller in a system set-up is directly 
recorded on the chart. Other information re- 
corded on the chart includes chart speed; tem- 
perature at the isothermal input block for cold 
junction compensation; alarm points; functional 
units - V, °C or scaled; and the time of unex- 
pected events such as power interruption. Dot 
density is alterable for each channel if the opera- 
tor wishes one to be highlighted. 


Numeric or Graphic Mode 


Numeric mode directly outputs the values of 
individual measurements, in a 10-column 
tabular form, and this mode can be instantly 
selected at any time while recording. It can also 
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Printing is by a high quality, maintenance free Him 
thermal print head. The user does not have to [i 


PM 8238 


print out automatically, at user defined intervals 
of one minute from 1 to 99, allowing quick over- 
views of actual measurement results. Printouts 
include codes to show fault conditions such as 
out-of-scale, under-scale, thermocouple break 
or alarm conditions met. 

Graphic mode gives optimum interpretation of 
results. It has a switchable interpolation mode 
that fills in dots between the actual measure- 
ment points. This gives continuous line plotting 
for direct detection of trends, peaks and irregu- 
larities. The fast measurement time (100 ms/ 
channel) ensures the user can interpret events 
virtually in real-time. Comprehensive zero sup- 
pression facilities permit a flexible choice of 
scale positioning, so together with a chart speed 
continuously variable over 60 mm/min to 60 mm/ 
h, optimum use is made of printout area. Multiple 
readings in the same range can be re-scaled for 
immediate comparisons. Direct plots can also be 
automatically made of the difference in meas- 
urements on different channels, speeding up 
comparisons and eliminating the potential! for 
calculation error. A numeric print out can be 
selected automatically, while in graphic mode, at 
user defined intervals in steps of 10 minutes. 


Simple Yet Versatile Operation 


No previous knowledge of the instrument, or 
knowledge of software or programming are 
needed to operate this instrument. All tasks such 


as linearization and mixing of variable measure- 
ments on different channels are automatically 
handled by the recorder. PM 8238 can handle 
any combination of voltage or 2- or 4-wire tem- 
perature measurement on the maximum 30 
channels (15 for 4-wire operation). Parameter 
settings are entered directly at the instrument 
keyboard, or from a remote PC or controller via 
one of the systems interfaces. All function keys 
have an LED to indicate activation. Keyboard 
settings are_lockable to prevent accidental 
changes. 

Programming is simple, via front panel key- 
strokes and clear error messages are provided. 
The range of possibilities for unattended opera- 
tion is extended by the programming modules 
which can store settings. There is even a “copy 
channel” function for fast repeat programming. 


Voltage Measurements 


Choice of voltage ranges up to a maximum of 
+30 V, with spans of 1 mV to 30V. The zero 
suppression facility allows the span to be located 
as a window over the selected range, and is 
entered by typing in the zero- and full-scale 
values of the window. 


Temperature Measurement 


Pt 100 uses the 4-wire connection, eliminating 
errors due to wire resistance; and the low 
0.77 mA source current prevents self-heating. 


For thermocouples three different forms of 

cold junction compensation are provided: 

* automatic 

* fixed at 0°C, 20°C or 50°C 

* compensation from any other channel, elimi- 
nating the need for long compensation wires if 
the instrument is not near the measurement 
point. 

Cold junction compensation is achieved by a 
built-in isothermal block ensuring <'/4°C differ- 
ence between terminals. The block is in a lock- 
able compartment at the back, to protect it from 
any external effects such as direct heat radiation 
or convection. The difference measurement 
facility also helps eliminate cold junction errors; 
it automatically calculates the difference in read- 
ings beeen two channels, greatly reducing this 
type of inaccuracy (common to two channels). 

Linearization is automatic for the 4 most com- 
mon thermocouples: J-, K-, S- and T-type, with 
options for R-, B-, E-type, Nicrosil/Nisel and Ni- 
Ni. The zero suppression facilities described in 
the voltage measurement section are also avail- 
able for temperature measurement. Error mes- 
sages alert the operator if something goes wrong 
such as a break in thermocouple connection. 


Alarms 


The alarms may initiate one of several re- 
sponses: e.g. increasing line intensity, print only 
on alarm or vary the chart speed. The PM 8328 
unit provides for a maximum of two alarm cards 
to provide several alarm combinations. Slot 1 
provides one minimum alarm and one maxi- 
mum for odd numbered channels; slot 2 the 
same for even numbers. The cards simply plug- 
in and two common contacts for min/max values 
are provided. 
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Specifications 


Technical Specifications 
Voltage Measurements 


Ranges and Spans: 


Permitted span} Full- and zero- | Range 
scale limits 


1...30 mV -30...+30mV 


5...300 mV -300...-30 mV | 300 mV 


+30...+300 mV 
50...3000 mV 


-3000...-300 mV 
+300...+3000 mV 


0.5...30 V -30...430 V 


Accuracy: +0.1% of input value +0.1% of span 
Temp. Coefficient of Accuracy: 0.2% of the 
input value per °C 

Input: 

Input Offset Voltage: <5 pV (= 1.25 mm at span 
of 1 mV) 

Input Offset Voltage Drift: <0.5 wV/°C 

Input Current: <100 pA 

Input Impedance: 10 MQ 

Max. Voltage between any Terminal and Earth: 
42 V,, or 30 V,. 

Possible Input Configurations: 2- and 4-terminal 
Common Mode Rejection Ration (CMRR): 
>132 dB for DC 

Series Mode Rejection Ration (SMRR): 
>38 dB for 50 and 60 Hz + 1% 

Measurement Time: 100 ms per channel 


3000 mV 


Thermocouple Measurements 


Thermocouple Types: 

J-type (Fe-Const)! 

L-type (Fe-Const DIN) 

K-type (Chromel-Alumel' + DIN) 
S-type (Pt-Rh 10Pt' + DIN) 
T-type (Cu-Const') 

U-type (Cu-Const DIN) 

' EC 584-1, IPTS 68 


Ranges and Spans 


Permitted span 
ls 25...700 
2502.80, 


Full- and zero- 
scale limits °C 
(see note) 


Range 
-200(-50)...+500 
( 


-100(-20)...+705 | 750 
300...1470 -100(-20)...41370 | 1370 


Note: The minimum input temperature above which full 
resolution (100 points) is obtained at the minimum span 
is indicated between brackets. 


Accuracy (excl. Thermocouple): basic accu- 
racy + cold junction contribution +0.1% of span 


Basic Accuracy (over rated temp. range): 


JL | 500°C | +0.1%, T, +0.2°C (+0.55°C, 
T,, <50°C) 
750°C 

ie 


+0.1%, T,+0.3°C (+0.4°C, 
1600° 


T,, <-20°C) 
700°C +0.05%, T,, +0.35°C (+0.75°C, 
T,, <-50°C) 
1370°C | +0.1%, T,, +0.7°C (+0.8°C, 
T,, <-20°C) 
C |] 0.1% T, +1.3°C 
Cold Junction Contribution: ~ 
junction 
Cold Junction Accuracy: 
Measured Internally (Automatic): +0.45°C 
+ 0.02(T,_, - 23)°C 


12 Se Calle 


+0.1%, T, +0.3°C (+0.6°C, 
am 


T,, <-50°C) 

Measured Externally (in Channel NN): Accu- 
racy of external channel NN 

Fixed (at 0°C, 20°C or 50°C): accuracy of exter- 
nal supplied temperature 

Input Configurations: 2- and 4-terminal 

Max. Voltage between any Terminal and Earth: 
42V,, or 30 V,. 

Measurement Time: 100 ms per channel 


PT 100 Measurements 


Pt 100 Temperature Measurement Current: 
0.7685 mA 

Span: 25...1050°C (span is the difference be- 
tween the selected full-scale value FSV and the 
selected zero-scale value ZSV) 


Full- and Zero-scale Limits: -200...+850°C 
Accuracy (excl. Transducer): +0.10% of 
T,, + 0.25°C + 0.06(T,_, - 23)°C + 0.1% of span 
Linearization: Acc. to DIN 43760/BS 1904: 1964 
Input Configuration: 4-terminal input 

Max. Voltage between any Terminal and Earth: 
42V,,0r 30 V,. 

Measurement Time: 100 ms per channel 


Resistance Measurements 


Transducer Resistance: 0...3.9kQ 
Measuring Current: 0.7685 mA 

Accuracy of the Current: +0.015% 
Temperature Coefficient of Current Source: 
0.005% per °C 

Input Configuration: 4-terminal 

Differential Measurements 

A channel X can be programmed to measure the 
difference relative to another channel Y 


Alarm Relay (in PM 8238 and PM 9895) 


Contact Ratings: 

Switched Power: 10 W max. 

Switched Voltage: 45 V,, or 30 V,.. max. 
Maximum Voltage between Contacts and 
Earth: 42 V,. or 30 V,., (rms) 

Alarm to Contact Closure Time: depends on 
number of measured channels 

Current through Closed Contacts: 2 A, DC or 
AC (rms) max. 

Contact Resistance: 50 mQ 


General Specifications 


Mains Voltage (Factory Set): 220...240 
Vie E10 10-127 V+ 10% 

Mains Frequency: 50 Hz + 5% (can be set to 
60 Hz) 

Electrical Safety: Acc. to IEC 348 class 1; VDE 
411 class 1 

Dimensions (h x w x d): 284 x 352 x 444 mm 
(incl. feet) 

Weight: Approx. 13 kg. 

Climatic Conditions: Acc. to IEC 359, C1 tested 
acc. to IEC 68 

Rated Temperature Range: operation within 
spec, +5...+50°C; limits of operation, 10...+50°C 
Humidity: 20...80% RH non-condensing 

Max. Dewpoint Temp: 26°C 

Storage and Transport: Acc. to IEC 359; tem- 
perature -40...+70°C 

Reference Conditions: Acc. to IEC 359; tem- 
perature 23°C + 2°C; humidity 45...75% RH 
Warm-up Time: 30 Minutes 

Resolution: 

Recording in Dot Mode: 0.1% of span 
(1000 points) 

Recording in Numeric Mode: absolute value of 
the measured input with signal printed to four 
digits 

Displayed Value: absolute value of the meas- 
ured input with signal indicated to four digits. 
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Included with the instrument: 

* package of 5 books of folded thermo-sensitive 
paper (20 m each), black imaging 

® 2 fuses 1.6 A-T 

* mains cord 

® paper output tray 

* program module 

® operating manual “PM 8238 Multipoint Data 
Recorder” 

* operating manual “PM 8238 Interfaces to other 
devices” 
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KS 8238 Industrialized Configuration 


This multipoint recorder comes in two main- 
frame versions. The PM 8238 is designed for 
|aboratory/bench top environments while the KS 
8238 is designed for more industrial/systems 
environments. Both mainframe versions use the 
same internal hardware and software compo- 
nents. They differ only in packaging. The KS 8238 
comes with all of the hardware necessary to 
panel mount standard. It also has a locking, 
gasketed front panel that covers the entire front 
of the instrument. This makes it more impervious 
to dusty and dirty environments as well as provid- 
ing additional security against operator error. 
The KS 8238 also does not have a main power 
switch to make it easier to slave it off of the 
system power. 


Ordering Information 


Model January 1989 prices 


PM 8238/013 30 Channel Multipoint 
Recordet fic. Ake ee $5500 

KS 8238/013 30 Channel Multipoint 
Industrial Configuration Recorder....... 


Accessories 
PM 9141/02 3 Program Modules ........... $175 
PM 9838/20 19 inch Rackmount Unit .... 140 
PM 9890/02 RS 232C/V24 Interface ...... 800 
PM 9891/02 IEC-625 Interface............... 950 
PM 9893/01 Extended Control Interface 350 
PM 9895/02 Alarm Relay Card for 
15-channelsii3.cfinc.cc ecco ee 525 
PM 9930A/03 5 books Z fold Paper, 
length: 20M v.02 cc)..2...2otet oli eveseeeeeemeete 90 


Additional Thermocouple Linearization Units 


PM 9897/03 Type R (0...1765C) ............ 450 
PM 9897/13 Type B (250...1820C) ........ 450 
PM 9897/23 Type E (-200...400C) ......... 450 
PM 9897/33 Type E (-100...1000C) ....... 450 
PM 9897/43 NiCrSi/NiSi (0...800C) ........ 450 
PM 9897/53 NiCrSi/NiSi (0...1200C) ...... 450 
PM 9897/63 Ni/Ni, 18% Mo (0...1400C). 450 
Cables 
Y1707 2m Cable for RS 232C................. 125 
Y1705 RS 232C Null Modem Cable....... 75 
Y8022 2m Cable for IEEE-488............... 145 


Service & Support 


Warranty 

One and a half year warranty. (See page 470 
for further information on warranty terms and 
conditions). 
Note: The above configurations meet North American 
requirements. For other power options see page 491. 
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Operator Interfaces 


Touch Control Screens 


Touch Control Screens eliminate confus- 
ing sequences and memorization required 
by traditional control panels and terminals. 
Instead, they present a list of options to save 
training time and cost. Powerful built-in firm- 
ware makes these units simple to integrate 
into any computer-based machine or system. 

The Fluke Touch Control Screen (TCS) of- 
fering is composed of three product series: 
The 1020 Series, the 1030 Series, and the 
1050 Series. 
development packages are also available, 
ScreenBuilder™ , IconBuilder™ and Touch 
Control Screen Toolbox™. The 1020 Series 
is a fully-integrated subsystem providing the 
benefits of touch control at a low price. The 
1030 Series is a more advanced TCS offer- 
ing Total Display Memory™ and the ability to 

» multidrop 32 units on a single host serial port. 
Lastly, the 1050 Series provides all the high 
level functionality of the monochrome 1030 
ina 12" color display. 

- Each series of products has a durable 
touch sensitive front panel, CRT, logic board, 
power supply, and mounting hardware. They 
are resistant to vibration and shock and sealed 
against moisture and dirt so they perform 
reliably in rugged environments. Based on 
over a decade of touch control experience, 


these screens bring the latest in technology 


to OEM applications and inhouse turnkey 
projects. 
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In addition, three software . 


High Reliability, Low Cost, Operator Interfaces 


Touch Panel consists of 120 touch cells (12 x 10 8 Soe ee 
Advanced programmiong commands oe 


Rack mountable 
Optional NEMA 12 panel mounting kit 


~ conceal (or any combination of these) _ 

High contrast 12” CRT Cae 
Full one year warranty 
OEM and quantity discounts 


Touch Panel 


The Touch Panel consists of transparent, con- 
ductive polyester sheets that form a switch ma- 
trix of 120 touch cells, each 2 lines high by 8 char- 
acters wide. 

For increased resistance to chemical attack 
and abrasion, the touch panel is coated with a 
hardened anti-glare surface. The touch panel 
has been successfully tested to over 1 million 
touches. 


Mechanical Integration 


Mounting the TCS is as simple as cutting a 
hole, tightening mounting clips, and attaching 
the cables. For applications that require a drip- 
proof, dust-tight seal, a NEMA 12 Panel Mount- 
ing Kit is available. For easy installation in a 
standard 19” instrument rack, rack mount kits 
are also available. 


Selectable character attributes-highlight, ee reverse video, underline, 


Safety & EMI Standards 


The Touch Control Screen is designed to 
comply with the following safety standards: 

° ANSI/UL 478 

° IEC 348 

° IEC 435 

* CSA 556B 

The TCS has been verified to comply with the 
following EMI standards: 

® FCC Part 15 Subpart J Class B 

* VDE 0871 


Diagnostics 


Extensive diagnostic and self-test routines 
ensure the reliability of TCS operations. When- 
ever the TCS is powered-up or reset, an auto- 
matic self-test of ROM, RAM, non-volatile memory 
and touch panel ensures the integrity of its com- 
ponents. 
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Touch Control Screens 


1020 Series 


1020 Series 


The Fluke 1020 Series Touch Control Screens 
(TCS) are low price, menu-based operator inter- 
faces for industrial applications. The Fluke 1020 
and 1021 are both fully integrated subsystems. 
The Model 1020 includes a desk-top enclosure, 
a complete manual set, and an optional tilt- 
swivel base and amber display. The 1021, 
mountable into a panel or rack, can be installed 
with a NEMA 12 seal for use in harsh environ- 
ments. The 1021 can include a fan for extending 
its operating temperature range. 


Software Integration 


The enhanced command set of the 1020 Series 
yields flexibility and programming ease. Region 
commands allow the programmer to create 
rectangular “touch targets” in a single command. 
Other commands allow the host to erase an 
entire region or modify the attributes within it. 
Characters can be displayed in reverse video, 
highlighted, blinking, underlined, or any combi- 
nation of these. Touch panel commands allow 
the programmer to modify the way the 1020 or 
1021 reports to the host that a touch has been 
made. 


Communications 

The 1020 and 1021 have an RS-232-C/RS- 
422-A serial interface that supports full-duplex 
communication and allows connection to the 
host computer directly or through a modem. 
Baud rates are selectable in standard incre- 
ments up to 19,200. The TCS uses ANSI stan- 
dard display codes (ANSI x3.64-1979) and is 
powered from standard ac line voltage. 


1020 Options 
Amber Phosphor Display (1020-10) 


The amber monochrome PC 194 phosphor dis- 
play is available as a factory configured option. 
The green P31 phosphor display is standard. 


Tilt/Sivel Base (1020-31) 


The Tilt/Swivel Base can be attached to the 
enclosure for easy up-down and left-right move- 
ment of the unit. 


1021 Options 


Amber Phosphor Display (1021-10) 


The amber monochrome PC194 phosphor dis- 
play is available as a factory configured option. 
The green P31 phosphor display is standard. 


Fan (1021-20) 


An optional fan, including filter and filter cover, 
is available to increase the operating tempera- 
ture range by 10°C. 
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Enclosure (1021-30) 


An attractive plastic enclosure is available for 
operating the Touch Control Screenon a desktop. 


Tilt/Swivel Base (1021-31) 


The Tilt/Swivel Base can be attached to the 
enclosure for easy up-down and left-right move- 
ment of the unit. 


Accessories 


Alphanumeric Keyboard (Y1000) 


The Alphanumeric Keyboard is provided for 
programming or data entry applications with the 
Touch Control Screen. 


NEMA 12 Panel Mounting Kit (Y1070) 


This kit provides the gasketing and mounting 
hardware necessary to give the Touch Control 
Screen a NEMA Type 12 rating (drip-proof, dust- 
tight) when panel mounted in a suitable enclo- 
sure. 


19" Rack Mount Kit (Y1080) 


The Y1080 is the front panel to use when 
mounting the Touch Control Screen into a 482.6 
mm (19 in) wide instrumentation rack. 


RS-232 


19" Rack Mount Kit with 18" Slides 


(Y1081) 


The Y1081 is used for complete slide-mounting 
of the TCS with 18" slides. 


19" Rack Mount Kit with 24" Slides 
(Y1082) 

The Y1082 is identical to the Y1081 except that 
it provides 24" slides. 


Keyboard Extender Cable (Y1085) 


The Y1085 is used to extend the keyboard 
interface to the front panel of the Y1080, Y1081, 
and Y1082 rack mounting accessories. 


Contrast Enhancement Overlay (Y1090) 


The Y1090 is a gray overlay that enhances 
visual contrast between the display background 
and characters on the Touch Control Screen. 
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1030 Series 


RS 232 


The 1030 Series Touch Control Screens are 
advanced operator interfaces. A great amount 
of functionality is built-in to these units to reduce 
host computer requirements and simplify pro- 
gramming. The 1030 Series has two models: the 
Model 1030 and 1031. The 1030 is a fully inte- 
grated TCS with bench-top enclosure, a com- 
plete manual set, and one Expansion Memory 
Module for Total Display Memory™ capability. 
Optional tilt-swivel base and amber display are 
available. 

The Model 1031 is mountable in a panel or 
rack. Optional NEMA 12 panel mount kit for use 
in harsh environments is available, as well as 19" 
rack mount kits. A fan may also be added to the 
1031 to extend the operating temperature range. 
Up to 3 Expansion Memory Modules can be 
ordered with the 1031 for Total Display Memory 
capability. 


Total Display Memory 


Total Display Memory is a unique capability 
that not only stores the visual characteristics of 
each application screen, but also all “Touchkey” 
programming and screen attributes. This screen 
storage capability preserves complete screen 
functionality and allows stored screens to be 
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edited without disrupting the currently displayed 
screen. Because the 1030 Series employs an 
efficient data compression algorithm, less com- 
plex screens require proportionately less mem- 
ory. Also, the transition from one stored screen to 
the next is virtually instantaneous. 

Total Display Memory is added to the 1030 
Series by inserting up to three Expansion Mem- 
ory Modules. Two memory types are available: 
EEPROM and Non-Volatile RAM. Only one 
memory type can be used in any single TCS. 


Software Integration 


The 1030 Series provides a set of commands 
to easily create “Touchkeys,” which are a group 
of touch cells configured to function as a single 
button. Touchkeys are also easily outlined on the 
display for a target, plus can be created to 
automatically provide visual/audible feedback to 
the operator when any one of their touch cells 
has been activated. Other commands create bar 
charts, set scrolling regions, and modify charac- 
ter attributes. The 1030 Series also has the 
ability for the programmer to create custom 
characters and download them into the TCS’s 
system memory. 


Communications 


The 1030 Series and the host computer com- 
municate via serial interface supporting full-duplex 
RS-232-C, RS-422-A, and RS-485. RS-232-C is 


used most in normal environments. In noisy 
environments, or for distances of up to 1200m 
(4000') RS-422-A is recommended. RS-485 is 
used in multidrop configurations supporting up 
to 32 TCSs on one host serial port. 


1030 Options 


Amber Phosphor Display (1030-10) 

The amber monochrome PC194 phosphor 
display is available as a factory configured op- 
tion. The green P31 is standard. 


Tilt-Swivel Base (1030-31) 


The Tilt-Swivel Base can be attached to the 
enclosure for easy up-down and left-right move- 
ment of the unit. 


1031 Options 


Amber Phosphor Display (1031-10) 

The amber monochrome PC194 phosphor 
display is available as a factory configured op- 
tion. The green P31 is standard. 


Fan (1031-20) 


An optional fan, including filter and filter cover, 
is available to increase the operating tempera- 
ture by 10°C. 


Enclosure (1031-30) 


An attractive plastic enclosure is available for 
operating the TCS on a pedestal or bench-top. 


Tilt-Swivel Base (1031-31) 


The Tilt-Swivel Base can be attached to the 
enclosure for easy up-down and left-right move- 
ment of the unit. 


Expansion Memory Module - 
Non-Volatile RAM (1031-40) 


Expansion Memory Modules allow the 1031 to 
store all application screens, touchkey program- 
ming, and screen attributes. Up to three 1031- 
40s may be installed in a single 1031. 


Expansion Memory Module EEPROM 
(1031-50) 


Expansion Memory Modules allow the 1031 to 
store all application screens, touchkey program- 
ming, and screen attributes. Up to three 1031- 
50s may be installed in a single 1031. 


Accessories 


Alphanumeric Keyboard (Y1000) 

The Alphanumeric Keyboard is provided for 
programming or data entry applications with the 
Touch Control Screen 


NEMA 12 Panel Mounting Kit (Y1070) 


This kit provides the gasketing and mounting 
hardware necessary to give the Touch Control 
Screen aNEMA 12 rating (drip-proof, dust-tight) 
when panel mounted in a suitable enclosure. 
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Touch Control Screens 


1020 & 1030 Series 


19" Rack Mount Kit (Y1080) 


The Y1080 is the front panel to use when 
mounting the Touch Control Screen into a 
482.6mm (19 in) wide instrumentation rack. 


19" Rack Mount Kit with 18" Slides 
(Y1082) 


Ordering Information 


1020 Series January 1989 prices 


1020 Touch Control Screen Package 
(includes 1021, enclosure, 
MANUAL SCt) Sake Ceke eta) Ahk teal $1820 


1031-31* Tilt/Swivel Base ..................0.. 80 
1031-40** Expansion Memory Module 
NV RAM ee oes id os ho eRe cera 90 


EEPROM 35e)e: en eee Bo seon, 
1031-90 1030 Series Manual Set .......... es 
* Customer installable 
** Only one type of Expansion Memory can be ordered 
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The Y1081 is used for complete slide-mount- 1921 Touch Control Screen eee... 1695 Per 1031. Up to three (3) of the chosen option may be 
ing of the TCS with 18" slides. installed per 1031 
tee ion . 
19" Rack Mount Kit with 24" Slides ih i ke oe a 1a Accessories (1020 and 1030 Series) 
(Y1082) eal ta La re 35 y1000 Alphanumeric Keyboard ............. 225 
ee, f 1020-31* Tilt/Swivel Base ........0.00... 80 % : 
The Y 1082 is identical to the Y1081 except that + Customer installable Y1060*RS-485 Multidrop Adapter Cable 60 
it provides 24" slides. Y1062 TCS Null Modem Cable....... ites 125 
tions (102 Y1070 NEMA 12 Panel Mounting Kites 40 
Keyboard Extender Cable (Y1085) mR 16 me os Ihe eat ¥1080 19" Rack Mount Kit... 70 
The Y1085 is used to extend the keyboard 1021-20" poe ade a eae tg 36 YI081 19° Rack Mount Kit 
} - with cover and filter ......... 95 NARS PERS) [0 ES ee ts a at ey 200 
interface to the front panel of the Y1080, Y1081, 3 : ; 
Hark dosotrackineuntindiccessorae MO21-SOsENncloSurey. mesn...sesc eee eee. 80 1082 19" Rack Mount Kit 
g 3 1021-31* Tilt/Swivel Base WI24"_ SHdGSik es Sk monte io itera 210 
Contrast Enhancement Overla 1090 (used on LOZIESO Eraser cen ent eames 80 Y1085 Keyboard Extender Cable .......... 60 
4 yv ) 1021-90 1020 Series Manual Set .......... 55 Y1090 Contrast Enhancement 
The Y1090 is a gray overlay that enhances — « customer installable OVEr lait trons tesa: Got biatcilotiscsets eased 25 
visual contrast between the display back-ground 
ehoeant the Touch Control Scr ; Y1707 2m RS-232-C Cable ................... 125 
pee oul! Zorro: screen. 11030.Series Y1708 10m RS-232-C Cable oo... 150 
mec 1030 Touch Control Screen Pkg DONE NCS) 
ecifications (includes 1031, enclosure, manual F 
set, 1 Expansion Memory Module Service & Support 
A NVIRAM eee ct esc tier coach tices 2330 Warranty 
1020 and 1030 Series 1031 Touch Control Screen ................ 2095 + One-year product warranty. See page 470 for 
Temperature: 0t050T withoutplastic enclosure; , further information on warranty terms and condi- 
0°C to 60° without plastic enclosure, with op- Options (1030) tions 
tional fan; 0°C to 40°C with plastic enclosure; 4930-10 Amber Phosphor Display.......... 35 Extended Warranty 
0°C to 50°C with plastic encolsure,with optional 4930-31* Tilt/Swivel Base ...................... SOp mols O20 Repaltpete sneer eee 120 
fan * Customer installable SC1-1021 Repair Moaicawe eccancoemteneataaennesccnnen 120 
Voltage: 90V to 132V ac, 180V to 264V ac, 47 Hz SGUELOSO eDaily cee cncascteeonsuatctawerest 13i% 
to 440 Hz Options (1031) SC1T-103 tt ROD eater ice ea eee 137 
Size: 335.3 mm W x 260.9 mm H x 330 mm D ! 
(13.2in Wx 10.3in Hx 13.0inD), withenclosure; 1031-10 Amber Phosphor Display.......... 35 
318 mm D (12.5 in D) without enclosure pOsts20; Fan with cover and filter ......... 95 
: Weight: 8.44 kg (18.6 Ib) without plastic enclo- MOSTSOTsENCIOSUTC e-eeeteeet seer eee 80 
sure 
Touch Panel: 120 Touch Cells, 12 rows x 10 
columns; with hardened scratch resistant sur- 
face 
CRT: 305 mm (12.0 in) diagonal, Monochrome 
P31 Phosphor (green); PC194 Phosphor (am- 
ber), option 
431 
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Touch Control Screens 


1050 Series 


RS-232 


1050 Series 


The 1050 Series Color Touch Control Screen 
(CTCS) provides full color capability along with 
the same high level functionality of the 1030 
Series. Up to 32 different colors can be displayed 
on any single 1050 screen. The 1050 Series has 
three models: the 1050 Color Touch Control 
Screen Package, the 1051 Color Touch Control 
Screen (panel mount), andthe 1052 Color Touch 
Control Screen (rack mount). 

The 1050 Series also has Total Display Mem- 
ory™ capability, powerful firmware for ease of 
software integration, and multidrop capability of 
up to 32 CTCSs on a single host serial port. The 
1050 Series meets NEMA 12 when panel 
mounted. 


Specifications 


1050 Series 


Temperature: 0°C to 40°C without optional fan, 
0°C to 50°C with optional fan 

Voltage: 90V to 132V ac, 180V to 264V ac, 50/ 
60 Hz 


Touch Panel: 120 Touch Cells, 12 rows x 10 
columns; with hardened scratch resistant sur- 
face 

CRT: 305 mm (12 in) diagonal, 16 normal colors 
plus 16 highlight colors 

Size: 1050/1051: 373.4 mm W x 345 mm H x 
367.4 D. (14.7 in W x 13.6 in H x14.5 in D). 1052: 
482.6 mm W x 355.6 mm eight rack units H x 
370.8 mm D (19.0 in W x 14.0 in eight rack units 
high x 14.6 in D) 

Weight: 15.6 kg (34 Ibs) 


Ordering Information 


Models January 1989 prices 


1050 Color Touch Control Screen Pkg 
(Includes 1051, manual set, 
1 Expansion Memory Module NVRAM).. $3655 
1051 Color Touch Control Screen 


(DAaNelrMOUNT) nt eeUe cctecncteeveqteestmeerae 3500 
1052 Color Touch Control Screen 
(TACK MOUMNL) examine exaiecacosetsers see cesres 3600 


Refer to 1030 Series section for descriptions of 
Options and Accessories. 


Options (1051) 


1051-20 Fan (with filter) ........ cece eeeeeseees 95 
1051-40* Expansion Memory Module 
(Non-Volatile: RAM) 22: .cch Sctssacneteeemens 90 
1051-50* Expansion Memory Module 

(EEPROM), ..5. 200) a Ai eee 300 
1051-60 Custom Connector Extender 

Cable (Factory Configured) ................. 95 
1051-90 1050 Series Manual Set........... US 


Options (1052) 


1052-20 Fan (with filter) ........0......:.eeeee 95 
1052-40* Expansion Memory Module 

(Non-Volatile RAM) ..........c:cecceseeseeenees 90 
1052-50* Expansion Memory Module 

(EEPROM) 2: ).c9..c5:5-.2. 208s cet eee 300 
1052-60 Custom Connector Extender 

Cable (Factory Configured) ...............++ 95 
1052-81 18" Rack Slide Kit ................ 140 
1052-82 24" Rack Slide Kit ............... 150 


1052-90 1050 Series Manual Set .......... Ts) 

* Only one type of Expansion Memory option can be 
ordered per 1051 or 1052. Up to quantity three (3) of 
the chosen option may be installed per 1051 or 1052 


Accessories (1050 Series) 


Y1000 Alphanumeric Keyboard ............. 
Y1060 RS-485 Multidrop Adapter Cable 60 
Y1062 TCS Null Modem Cable.............. 
Y1085 Keyboard Extender Cable .......... 60 
¥1707 2m RS-232-C Cable. none 
Y1708 10m RS-232-C Cable ................. 


Service & Support 
Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 
Extended Warranty 


SC1-1050: Repair )..:.;...2. 2) caesar 150 
SCI10517 Repair. cee ee eee 150 
$C1-1052 Repair ......:....s:csacencssceeeenenee 150 


ee eS SS ee ee ee ee eee ee 
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1780A 


170A INFOTOUCH DISPLAY 


1780A InfoTouch® Display 


The 1780A provides a simple yet sophisticated 
means of interfacing an operator to a complex 
control process. 

Whether the operator is highly skilled in a par- 
ticular manufacturing or test process, or is a first- 
time or occasional user of an on-line information 
system, the 1780A is the ideal link between the 
user and the computer at the heart of your 
system. The 1780A’s display screen is used to 
present choices to the operator, and the trans- 
parent, touch-sensitive switch matrix over-laying 
the display receives the operator’s response to 
those choices. Complicated processes can be 
performed in a series of steps, each involving a 
small number of choices. 

The InfoTouch Display eliminates the com- 
plexity of remembering and correctly entering 
system commands at a conventional keyboard. 
And since the operator can only act upon the 
choices presented to him on the display, the 
possibilities of error are greatly reduced. Infor- 
mation can be presented to the operator in 
numbers, letters, graphic messages, or custom 
symbols or alphabets. The touch-sensitive over- 
lay covers most of the screen, and provides 60 
fingertip sized touch areas. 

Customizing the InfoTouch Display panel is a 
simple programming task of writing and storing 
sequences of ASCII characters and display 


(NSN 7025-0-212-2063) 1780A 
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control codes. Since the ASCII sequences are 
not dependent upon software language, the Info- 
Touch Display can be used with virtually any host 
computer. And since the displays are stored in 
your computer's software or firmware, changes 
can be easily made as you update the capabili- 
ties of your system. 

The standard InfoTouch Display allows display 
of the full ASCII character set plus eleven stan- 
dard graphics characters for creating simple line 
drawings or outlining touch-sense areas. Ex- 
panded graphics capabilities are optionally avail- 
able viathe 1780A-201 Expanded Graphics Char- 
acter Set. This option provides 128 more graph- 
ics characters to let you generate complex proc- 
ess diagrams or other graphic displays.Or, if you 
like, you can customize the character sets for 
your particular system needs. 


Optional Keyboard Interface 


The Keyboard Interface Option (-001) gives 
the 1780A another input and output mode in 
addition to the touch sensitive screen. It may be 
used with a customized keypad, test fixture, or 
with the Y1720 Programmer Keyboard for op- 
eration as a standard terminal. There are also 
five TTL output lines on the interface which can 
be controlled through remote commands from 
the host. 


RS-232 


Accessory Descriptions 


Y1791 is a rack mount adapter with a blank 
filler panel. It allows the 1780A to be mounted to 
either the right or left side of standard 19-inch 
rack enclosures. Rack slides or a rack shelf are 
required for complete mounting of the 1780A in 
a rack. 

Y1792 is arack mount adapter with a keyboard 
extension cable. It is similar to Y1791 but in- 
cludes an extension cable mounted to the filler 
panel which will extend the function of the 1780A- 
001 Keyboard Interface to the front panel. Rack 
slides or a rack shelf are required for complete 
mounting of the 1780A in a rack. 

Y1793 is a carry handle that can be easily 
installed in place of the trim on either side of the 
1780A. 

Y1720 Full ASCII keyboard. 


Specifications 


Signal Emissions: Meets FCC Part 15, Subpart 
J, Class A 

Temperature: 0°C to 50°C, operating; -40°C to 
+65°C, non-operating 

Relative Humidity: To 95% from 0°C to 25°C, 
75% to 40°C, and 45% to 50°C, non-condensing 
Power: 90V to 132V ac, or 198V to 264V ac, 47 
to 63 Hz, 55W maximum 

Safety: Protection Class II per IEC 348 

Size: 13.3 cm H x 28.8 cm W x 34.4 cm D (5.23 
inx 11.35 in x 13.55 in). Standard 5-1/4-inch rack 
height 

Weight: 9.7 kg (22 Ib) 


Ordering Information © 


Models January 1989 prices 
1780A InfoTouch® Display ................... $2150 
Options 
-001* Keyboard Interface ................20 155 
-002* Keyboard Interface w/Y1720 

KEV DOAIC Rees cacs ot et ceres crracescatnenceetateeat 415 
1780A-201 Expanded Graphics 

CharactenmSetznws aa, ca erreeree rence 260 
*Customer installable 
Accessories (Also see page 485 ) 
Y1062 TCS Null Modem Cable .............. 125 
Y1707 2m RS-232-C Cable ..............0. 125 
Y1708 10m RS-232-C Cable ................ 150 
NoUZ2O0 Keyboard: 2 t.nr-cesecreetee snamrereetes 350 
¥.1i791 = Rack Adapter vier..-c----.stesc-ce-n oes 95 
Y1792* Rack Adapter and Keyboard 

Gable meee Seo eircrerecce cane eee ecmtones 195 
1793) Canny Handle ctivc.ccentetcaceterees st 40 
MO00-260-610 18" Rack Slide Kit............ 130 
MO00-270-610 20" Rack Slide Kit............ 130 
MO00-280-610 24" Rack Slide Kit............ 130 


*Separately order rack slides M00-260-610,M00-270- 
610, or MO00-280-610 
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Touch Control Screens 


Software Development Tools 


Software Development Tools 


Fast software integration is accomplished by 
three application development tools. All three 
run on the IBM family of Personal Computers 
(PCs) and compatibles. 
® ScreenBuilder™ 
® IconBuilder™ 
° TCS Toolbox™ 


ScreenBuilder 


ScreenBuilder is a development tool that al- 
lows the user to completely develop 1030 or 
1050 stored screens simply by “filling in the 
blanks” on the PC. ScreenBuilder can be used as 
an “off-line” tool apart from the target system of 
the TCS application. In fact much of the screen 
development may be done without a TCS by 
viewing a representation of the screen on the PC 
monitor. 

ScreenBuilder stores screens on a PC disk or 
in the TCS’s optional memory. 

ScreenBuilder features: 

* Full support for all elements of stored screens. 
No additional programming is required to 
complete stored screens. 

* Moving and editing of touchkeys, regions, and 
text. 

* Complete control over characters attributes 
and colors* of touchkeys, regions, and text in 
any combination. 

* Double-size, double-width, and normal size 
text. 

* Hardcopy documentation for reference during 
host software development. 

* Color is only available on the 1050 Series of Touch 
Control Screens. 


IconBuilder 


IconBuilder allows the user to create character 
fonts and icons for custom displays on the 1030 
and 1050 Series TCSs. Much like ScreenBuilder, 
IconBuilder gives the designer the flexibility of 
creating and downloading apart from the target 
system. In use, TCS characters are enlarged on 
the PC screen so that each pixel can be edited. 
Once developed, these custom fonts and icons 
are stored on the PC disk or downloaded to the 
Touch Control Screen. 

IconBuilder features: 
¢ Juxtaposed character editing for creating icons. 
* Character block moves for rearranging charac- 

ters within a font. 

* Easy character copying and replicating. 

* Actual-size and enlarged character viewing on 
the PC monitor. 

* Storage of all or part of the character font in the 

TCS or in “download files.” 

* Hardcopy documentation. 


TCS Toolbox 


The TCS Toolbox provides twelve unique func- 
tions that facilitate the development of a 1020 
Series application program. Each individual func- 
tion is called from QuickBASIC in a single pro- 
gram statement. Among the various routines are 
ones to place touchkeys, center and format text, 
automate numeric and alphanumeric data entry, 
and several to simplify touch report decoding. 
For fast debugging, complete error checking and 
reporting are performed. For customization, all 
source code is included. 

The TCS Toolbox is best suited for 1020 Series 
Touch Control Screens. It uses only the low level 
functions supported by the 1020 Series, and 
works without screen memory. 


Compatibility and Features 


TCS Icon Screen 
Toolbox Builder Builder 


For Use w/1020 
For Use w/1030 


For Use w/1050 
Creates Stored Screens 
Creates Custom Fonts 
Decodes Touch Reports 


System Requirements 


ScreenBuilder and IconBuilder: 


* Fluke 1030 or 1050 Series TCS. 

° IBM PC, PC/XT, PC/AT or equivalent. 

512K of memory (or more). 

5-1/4 inch floppy disk drive. 

Serial port (optional but recommended). 

Parallel printer port (optional). 

® Printer (optional). 

* PC-DOS or equivalent, version 2.12 or later. 

® Fluke Y1062 TCS Null Modem Cable or equiva- 
lent (a wiring diagram is included in the 
ScreenBuilder manual). 

* VGA, EGA, CGA, MDA, Hercules or equivalent 
graphics card. 


TCS Toolbox: 


Same as ScreenBuilder/IconBuilder except for: 
® Fluke 1020 Series TCS. 
* 320K of memory (or more) in the PC. 
* Microsoft QuickBASIC version 2.0 or later. 


Ordering Information 


Models January 1989 prices 
$1005 ScreenBuilder .....:........00ccceseeeeeees $95 
S1008 IconBuildefn... 23)... iscseeeeeeeeeseeees 95 


102X-902 TCS Toolbox .........ceceeeeeeees 95 
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2Z17@A DIGITAL THERMOMETER 


Digital Thermometers 


Selection Guide 


Pt, Ni, Cu Type RTDs 

NBS Type B, E, J, K, R, S, T, C T/Cs * 
DIN Type J, T, T/Cs 
Measurement Resolution C 
Number of Digits 

Single Alarm Limits 
Selectable Input Points 
Multipoint Selector, Manual 
Points Per Selector 
Maximum Points 

Batteries 

External 12V DC Operation 
Analog Output Option 
Digital Output Option 


E,J/K,T 
No 


za 


= 
° 
= 
° 
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*Type "C" is not an ANSI/ISA approved designation. It is used to designate Tungsten-5% Rhenium vs. Tungsten-26% Rhenium. 
**Works with 2161A Multipoint Selector except case style is different. 


‘Also see 8520A/PRT Precision Thermometry Systems 


Thermometry Product Summary 


2160 and 2170 Series: Low-cost, high-accu- 
racy digital thermocouple thermometers in either 
bench/portable or panel mount styles for appli- 
cations requiring 1°or 0.1°resolution. 


8520A/PRT: Best accuracy from -200 degrees C 
to +350 degrees C. A Rosemount Special 162N 
Platinum Resistance Thermometer Probe (PRT) 
and a Fluke 8520A 5 1/2-Digit Precision Mul- 
timeter having a built-in, customized lineariza- 
tion curve to match the specific PRT. 


Note: All products with a PM prefix are designed and 
manufactured by Philips. Allother products are designed 


and manufactured by John Fluke Mfg. Co., Inc. 


2180A, 2189A, and 2190A: Fluke’s most accu- 
rate and versatile general purpose digital ther- 
mometers for RTDs or thermocouples. You may 
stack and latch each thermometer to a wide 
range of accessories, including manual mul- 
tipoints, a battery pack, and a thermocouple 
calibrator. 


50 Series: The 50 Series combine Fluke’s tech- 
nical expertise in low-cost handheld test instru- 
ments and laboratory-grade benchtop tempera- 
ture instruments to create one of the most ad- 
vanced, yet affordable, handheld thermometer 
lines in the industry. 


XN 


2300A Scanner: Designed to be used with a 
2180A or 2190A Digital Thermometer. The 2300A 
will automatically scan up to 100 points of tem- 
perature, using either a 2180A and RTDs or a 
2190A and thermocouples. The unit can also run 
under computer control. 


Temperature Logging Systems: Choose from 
two models—one for RTDs and one for thermo- 
couples. These factory-tested systems include a 
thermometer, scanner, and printer for precision 
temperature logging that is also portable. 


2020A and 2030A Printers: Allow you to log 
data from a thermometer or a scanner and ther- 
mometer. The 2030A permits mX+b math scal- 
ing and trend plotting. 
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Fluke: 
Self- test 
J or K-type thermocouples 

°C or °F display 

Reading hold function 

Single thermocouple input 

1°C or 0.1°C (1°F or 0.2°F) resolution 


The Fluke 51 & 52 Digital Thermometers are 
designed for high accuracy and resolution with 
excellent repeatability. Their price/performance 
ratio is unmatched in the industry. Reliability, a 
three-year warranty, and 1200-hour battery life 
combine to give users the lowest possible cost 
of ownership. 

The Fluke 51 is a high quality, high perform- 
ance Digital Thermocouple Thermometer. The 
most demanding users will get everything they 
expect and more from this rugged, single-input 
unit. 


. Dual thermocouple input 
Differential temperature (T,-T,) 
Scan function (T,, T,, T,-T,,.--) 
Min/Max record 
User-selectable resolution 
1°C. or 0.1°C (1°F or 0.2°F) 


The Fluke 52 has several additional measure- 
ment functions and high-performance features. 
Dual inputs (T, and T,,) allow two individual points 
to be monitored, and provide information for the 
differential mode (T, minus T,). A MIN/MAX reg- 
ister is available for any input (al OCs.) 
At power-up the user can select a “scan” mode, 
which scrolls through the three modes in aT,,T,,T,- 
T, continuous sequence. Also selectable at power- 
up is the choice of high resolution (0.1 degrees 
C or 0.2 degrees F) or low resolution (1°C or 
1°F) readouts. 


1989 Fluke and Philips Catalog 


Toe ee Scale: Celsius or Fanrenrelt user- 
selectable 

Resolution: 1°C or 1°F (or 0.1°C or 0.2°F) user 
selectable 

Thermocouple Types: K-type or J-type that 
conform to NBS and IEC 584 tables, user- 
selectable 

Measurement Range: K-type range is -200°C 
to 1370°C (-328°F to 2498°F). J-type range is 
-200°C to 760°C (-328°F to 1400°F). Also check 
the rated range of the thermocouple to be used. 
For Fluke K-type probes see page 134 
Meter Operating Range: For use in 0°C to 50°C 
environment (32°F to 122°F) 

Meter Accuracy: Specified for a period of one 
year when meter is operated in an environment 
of 18°C to 28°C (64°F to 82°F). Thermocouple 
errors should be added to meter errors to de- 
termine measurement accuracy. See thermo- 
couple manufacturer's data.or, for Fluke K-type 
probes, see page 134 


Accuracy Accuracy 
+(%of Rdg + °C) +(%of Rdg + °F) 
Type K | Type J | Type K | Type J 


0.1% + 0.1% + 0.1% + 0.1% + 
0.7°C 0.8°C aks 1.4°F 


fe 0.1% + 0.1% + 0.1% + 0.1% + 
182k 2.2°F 


Welle 1.0°C 1.2°C 
*Typical accuracy only for T, minus T, temperature 


ea or 


Temperature Coefficient: Within the meter op- 
erating range, add to the meter accuracy speci- 
fication 0.01% of reading +0.03°for each°below 
18°C (64°F) or above 28°C (82°F) 

Error Offset: Errors contributed by one particu- 
lar thermocouple may be pratically eliminated, 
over a limited measurement range, using a re- 
cessed front panel OFFSET adjustment on the 
meter and an accurate temperature standard when 
making the adjustment. Although making that 
adjustment may increase measurement errors 
made using other thermocouples, the two-input 
Model 52 offers a means of adjusting one input 
and dedicating it to making particularly accurate 
measurements while using the other input for all 
other thermocouples 

Input Connectors: For Standard miniature K- 
type or J-type polarized thermocouple plugs with 
flat, in-line blades spaced 7.9 mm (0.312 in) center 
to center 

Maximum Input: 60V dc or 24V rms ac between 
the input pins or any input and ground. Maximum 
of 1V between inputs T1 and T2 on the Model 
52 

Reading Rate: 1 second per reading for one 
probe, 1.7 seconds per reading in the scan mode 
with the Model 52 

Storage Temperature: -40°C to 60°C (-40°F to 
140°F) 

Relative Humidity: To 90% up to 35°C (95°F); 
to 70% up to 50°C (122°F) 
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Digital Thermometers 


Fluke 51 & 52 


General Specifications 


Battery: Standard 9V battery (NEDA 1604, 6F22, 
or OO6P) 

Battery Life: 1200 hours. Low battery indicator 
appears when less than 50 hours of battery life 
remain 

Safety: Protection Class Ill as defined in IEC 
348, Safety Requirements for Electronic Appa- 
ratus. 

Size: 2.84 cm x 7.49 cm x 16.64 cm (1.12 in 
x 2.95 in x 6.55 in) 

Weight: 280 gm (10 oz.) 

Included: Battery, 80PK-1 probe for general 
purpose measurements (two with the 52), and 
operator's manual 


K-Type, Thermocouples, 
(See page 134 for specifications) 


80PK-1 
Bead Air Probe 


-40°C to 260°C 
(-40° F to 500°F) 


80PK-2A 
Inconel Sheath 
Immersion 


-196° C to 927°C 
(-320°F to 1700°F) 


80PK-3 
Surface Probe 


-28°C to 260°C 
(-18.4°F to 500°F) 


80PK-4A 
Air Probe 


-196°C to 816°C 
(-320°F to 1500°F) 


80PK-5 
Stainless Stee! 
Piercing Probe 


-196°C to 927°C 
(-196°F to 1700°F) 


80PK-6A 
Exposed Probe 


-196°C to 927°C 
(-320°F to 1500°F) 


80CK-M 

Male Type K Mini 
Connector (pkg. of 2) 
(20 AWG Max) 
80CJ-M 

Male Type J Mini 
Connector (pkg. of 2) 
(20 AWG Max) 


3.175 mm (Ve"’) 
20.32 cm (8") 


.6 mm (0.220”) 
20.32 cm (8") 


Ordering Information | 


Models January 1989 prices 
51 Digital Thermometer ...............::ccee $129 
52 Digital) Thermometer .--r..cseeucerece=rs 169 


Accessories (Also see page 485) 


80PK-1 Bead Air Probe, -40°C to 260°C 12 
80PK-2A Inconel Sheath Immersion 


Probes-1196°CG) 1092 72C meer see 36 
80PK-3 Surface Probe, 
=28°C 10 260°C eee eee 69 


80PK-4A Air Probe, -196°C to 816°C . 49 
80PK-5 Stainless Steel Piercing Probe, 
-196°G2tol 816°C Sn eee ee 36 


pe aes 


12.5 mm (¥2" 
9.4. cm (375") 


Se 


3.175 mm (¥e"’) 


a SS 


3.175 mm (Ye 
15.24 cm (6”) 


See ae Ss Hee jas Gea arene 


Saas 


3.175 mm (¥e") 5 
20.32 cm Ne chic are lan 


80PK-6A Exposed Probe, 


-196°C. to. 816°C Wiiecs..i eee 43 
80CJ-M Male Type J Mini Connector 

(PKQ." Of 12) voi c:s-c¢. -scencoro nea 7 
80CK-M Male Type K Mini Connector 

(DKQ.: Of 2). siscc leisistcaccerore stance 7 
C25 Compact Soft Case 

for 50 Series w/ C70 holster ............ 20 
C50 Compact Soft Case ........5. cc... 15 
C70 Protective Holster \...:.c2 siimemaeae 14 
C100 Universal Hard Carrying Case .... 30 


Service & Support 


Warranty 

Two-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 


Available through Distributors (See page 500) 
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Digital Thermometers 


2160A & 2170A Series 


EEE 21600 picitat THERMOMETER 


TTOR DIGITAL THERMOMETER 


2160A & 2170A Thermometer 


The 2160A and 2170A Thermometers are 
designed to be mounted in a panel. The panel 
opening required is a rectangle that is only 4.5 
cm high by 9.2 cm wide, conforming to DIN 
Standard 43700. Both thermometers will indi- 
cate temperature in°Celsius or degrees Fahren- 
heit and an internal jumper is used to switch from 
one scale to the other. 

The 2160A has a 1°C or 1°F resolution and 
uses any one of eight thermocouple types 
(J,K,T,E,R,S,B,or C). The 2170A has a 0.1°C or 
0.1°F resolution and uses any one of four th- 
ermocouple types (J,K,T,or E). Both the 2160A 
and 2170 A are physically and electrically com- 
patible with the 2161A Multipoint Selector. 


Gi 
eee 2163a mecripolst sete 


2161A Multipoint Selector 


The Model 2161A Multipoint Selector is a panel- 
mounting, manually switched selector that al- 
lows 1 to 10 thermocouple probe of the same 
type to function as the input of the 2160A, or 
2170A or other thermocouple thermometers. 
Two or more 2161As can be connected in series 
for monitoring more than ten inputs. 


2165A Digital Thermometer 


A single-point instrument in a rugged, portable 
case with specifications identical to the 2160A. It 
can be equipped with internal rechargeable bat- 
teries. Pushbutton controls include power (ON- 
OFF), temperature scale selection (°F/ °C), and 
battery charge (ON-OFF). Resolution is 1°F or 
leGe 


2166A Multipoint Thermometer 


The 2166A is the same basic bench-type in- 
strument as the 2165A but with the capability for 
monitoring up to 10 thermocouples of the same 
type. Thermocouple channel selection is by a 
10-position front panel rotary switch. Power is 
either line voltage or external 12V dc (Y2004 
Battery Pack has rechargeable batteries). Reso- 
lution is 1°F or 1°C. 


2168A Multitype Thermometer 


The 2168A is a portable, single-point instru- 
ment capable of accepting the output from any 
one of eight thermocouple types. Performance 
specifications are identical to the 2160A for each 
thermocouple type. Front panel controls include 
pushbutton power switch (ON-OFF) and tem- 
perature scale selection (°F or °C), plus an eight- 
position rotary switch for selecting thermocouple 
type. Power is either line voltage or external 12V 
de (with Y2004 Carrying Case). Resolution is 
eons Ce 


ee 
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Digital Thermometers 


2160A & 2170A Series 


2175A Digital Thermometer 


The 2175A is a single-point instrument in a 
rugged portable bench-mountcase with the same 
specifications as the 2170A. It can be equipped 
with internal rechargeable batteries. Pushbutton 
controls include a power switch (ON-OFF), tem- 
perature scale selection (°F/°C), and battery 
charge. Resolution is 0.1°F or 0.1°C. 


2176A Digital Thermometer 


The 2176A is the same basic bench-type in- 
strument as the 2175A but with the additional 
capability of monitoring up to 10 thermocouples 
(of the same type). Thermocouple channel se- 
lection is by means of a 10-position front panel 
rotary switch. Power is either line voltage or 
external 12V dc (with Y2004 Battery Pack). 
Resolution is 0.1°F or 0.1°C. 


Specifications 


Technical Specifications 


Compatible Thermocouple Types: 

2160A Series: J,K,T, E, R, S, B,C 

2170A Series: J,K,T,E 
Measurement Method: Dual-slope integration 
over a 100 ms period 


Drift: None, automatic zero correction 
Reading Rate: 2.5 readings per second 
Conversion °C to °F: Jumper-selectable in 
panel-mount models, Switch-selectable on port- 
able models. 

Input Connections: Screw terminals on 
isothermal connector 

Input Circuit: Two-wire, isolated 

Input Impedance: 100 MQ 

Input Current: 500A 

Source Impedance: 5 kQ (5 kQ causes <0.2°C 
error with K thermocouple) 

Maximum Input Voltage: 400V dc or peak ac 
continuously, between inputs or either input 
and ground 

Maximum Common Mode Voltage: 400V dc or 
peak AC 

Common Mode Rejection: =120 dB at 50, 60, 
400 Hz +0.1% with 1 kQ source impedance 
unbalance 

Normal Mode Rejection: 260 dB at 50,60,400 
Hz +0.1% 

Overload: Display flashes when input voltage 
exceeds full-scale temperature range 

Open Input: Display flashes to indicate open at 
input terminals 

Response time: <2.0 second to rated accuracy 


2160A Series Accuracy Specification 


@ ® 
3 5 
® 
2. rs & 
el) 5 
20 > 20 > 
2 f£o oOo] £o° o 
a e/o ;e © 
= nar Stal ati BP a 5 
° a4) °o 2) se o 
° ® oo; 2 @ =) 
° rey 4 < | © 2 ae < 
€ o & c|o|o i) < 
~ Oo =} a| (5) ° 
® = = >| & = = 
= roy S| s| a © 
e a. a/9O/;> 2. 2 
< a/Sir < = 
1S) 1S) 


= 
i) 


Wed | 2 
te hess 
|p 
1.52 


-328 to 32 
32 to 1432 


-328 to 32 
32 to 2472 


-328 to 32 
32 to 752 


1.5 },25)3:5 
eal doe 
-328 to 32 
32 to 1832 


1.5| 2 [3.5 
1 | 2 [25 
32 to 3232 |2 | 4 [5 


32 to 3232 
992 to 3352 


*C designates Tungsten-5% Rhenium vs. Tungsten- 
26% Rhenium 

**Max. error includes NBS conformity, calibration, span, 
zero, reference junction, noise and stability, but not 
thermocouple errors. Add 0.1° C or 0.2 F for Model 
2166A. 


-189 to0. 
0 to 778 
-189 to 0 
0 to 1356 


J 
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-189 to0 
0 to 1000 


2170A Series Accuracy Specification 
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J| -99.9to0 |0.5] 1 |1.2) -99.9 to 32 |0.9/1.6 
0 to 777.9 |0.4}0.7|1.1] 32 to 999.9 }0.7/1.2 
-99.9toO |0.7/1.2]1.5| -99.9 to 32 |1.1/2.0 
0 to 999.9 |0.5/1.1]1.4] 32 to 999.9 | 1 |1.4 
-99.9to0 |0.6] 1 |1.6] -99.9 to 32 |0.9]1.7/2.9 

Oto 400 |0.4/0.6]0.9] 32to 752 |0.6] 1 |1.5 


eet 


-99.9to0 |0.6| 1 }1.7] -99.9 to 32 |0.9]1.7)3.0 
0 to 999.9 |0.5] 1 |1.4} 32 to 999.9 |0.8]1.3/1.8 


*Max. error includes NBS conformity, calibration, span, 
zero, reference junction, noise and stability, but not 
thermocouple errors. Add 0.1°C and 0.2° F for Model 
2176A. 


Option Specifications 
Rechargeable Batteries (-01) 


Used in Models 2165A and 2175A for portable- 
operations, and provides a continuous operating 
time of 8 hours. The internal batteries are re- 
chargeable from line power in either trickle or full 
charge mode. They are field-installable at a later 
date. 


Digital Output Unit (-02) 

A field-installable option that provides a paral- 
lel BCD digital output equivalent to the displayed 
measurement date. Output data is solicited by 
and External Trigger and valid data is insured by 
Busy and Not Busy outputs. Output is fully buff- 
ered TTL/DTL compatible, isolated to 300V. A 6- 
foot ribbon cable and connector are included. 
Operates only when powered by AC line. 


Analog Output Unit (-04) 


A field-installable assembly which provides an 
output voltage of 1 mV per degree (Celsius or 
Fahrenheit) up to 4,000V (4000 degrees). Auto- 
matic polarity sensing is provided so that the 
polarity of the output voltage agrees with the 
displayed temperature. The output voltage is 
isolated from the input and referenced to the low 
terminal of the external voltmeter, stripchart re- 
corder, etc. A 6-foot pair of wires and connector 
are included. Accuracy is + 0.5% of reading +1 
mV. Operates only when powered by AC line. 


440 


1989 Fluke and Philips Catalog 


Digital Thermometers 


2160A & 2170A Series 


General Specifications 


Type of Display: LED 
Shock and Vibration: Meets requirements of 
MIL-Std-810 
Ambient Temperature: 0°C to 50°C, operating; 
-40°C to 60°C with batteries, -40°C to 75°C 
without batteries, non-operating 
Relative Humidity: <90% from 0°C to 35°C, 
<80% to 50j°C, non-condensing 
Line Operation: 115V ac + 10%, 50 to 440 Hz, 
8W (Bench), 4W (panel). 100V ac and 230V ac 
versions are also available 
Battery Operation: Option -01 for the 2165A 
and 2175A operates eight hours on a full charge. 
Y2004 Battery Pack for 2166A, 2168A, and 
2176A operates six hours on a full charge, typi- 
cally . 
External DC Source: (2166A, 2168A, and 
2176A)11 to 15V dc at 400 mA. Y2004 recom- 
mended 
Size: (2165A, 2166A, 2168A, 2175A and 2176A) 
6.4 cm H x 21.7 cm W x 25.2 cm D (2.52 in H x 
8.55 in W x 9.9 in D) 
Size: (2160A and 2170A) conforms to DIN 
standard 43700. 4.8 cm H x 9.6 cm W x 20.5cm 
D(1.88 in H x 3.78 in W x 8.05 in D). Panel cutout 
is 9.2 cm x 4.5 cm (3.62 in x 1.77 in) 
Weight 
2165 and 2175A: 1.19 kg (2.63 Ib) without 
batteries, 1.79 kg (3.95 Ib) with batteries 
2166A, 2168A, 2176A: 1.35 kg (3 Ib) 
2160A, 2170A: 0.74 kg (1.63 Ib) 
Warranty Period: One year 
Included: Instruction manual, power cord. 
Thermocouple or thermocouple probe not 
included. 


Ordering Information 


Models January 1989 prices 


2160A Thermometer (panel-mount)....... $440 
2161A Multipoint Selector (panel-mount) 210 
2165A Thermometer ..............00ccccceeeeee 575 
2166A Thermometer (10 points) ............ 680 
2168A Thermometer (8 types) ............... 810 
2170A Thermometer (panel mount) ....... 480 
2175A Thermometer .............c0:cccceeeeees 675 
2176A Thermometer (10 points) ............ 800 


“Thermocouples or probes not included. Specify 
thermocouple type to be used. 


Options (for 2165A or 2175A only) 
-01* Rechargeable Batteries .................. 95 


Options (for all above Models) 


-02** Digital Output (w/ cable) ................ 

-04** Analog Output (w/ cable)............... 
* For 2165A and 2175A only 

** Mutually exclusive in one instrument 


Accessories (Also see page 485) 


See next page for Digital Thermometers Acces- 
sories 


Service & Support 


Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 


Extended Warranty* 

SC1-2160A Repair (w/ calibration) ........ 
$C1-2160A Repair (cal w/in or out data) 76 
SC1-2160A Repair (cal w/in and out data) 111 


SC2-2160A Cal (1/yr recommended) .... 31 
SC2-2160A Cal (1/yr w/in or out data) ... 66 
SC2-2160A Cal (1/yr w/in and out data) 101 
SC1-2161A Repair (w/ calibration) ........ 31 
SC1-2161A Performance Test only (1/yr) 31 
$C1-2165A Repair (w/ calibration) ........ 43 


$C1-2165A Repair (cal w/in or out data) 78 
SC1-2165A Repair (cal w/in and out data 
SC2-2165A Cal (1/yr recommended) .... 31 
SC2-2165A Cal (1/yr w/ in or out data) .. 66 
SC2-2165A Cal (1/yr w/in and out data) 


SC1-2166A Repair (w/ calibration) ........ 52 
$C1-2166A Repair (cal w/in or out data) 87 


$C1-2166A Repair (cal w/in and out data) 122 
SC2-2166A Cal (1/yr recommended) .... 31 
SC2-2166A Cal (1/yr w/ in or out data) .. 66 
SC2-2166A Cal (1/yr w/in and out data) 101 
$C1-2168A Repair (w/ calibration) ........ 82 
SC1-2168A Repair (cal w/in or out data) 117 


SC1-2168A Repair (cal w/in and out data) 152 
SC2-2168A Cal (1/yr recommended) .... 31 
SC2-2168A Cal (1/yr w/in or out data) ... 66 
SC2-2168A Cal (1/yr w/in and out data) 101 
*Extended Warranty available on other models also. 


Available through Distributors (See page 500) 
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Digital Thermometers 


2160A & 2170A Series 


Thermocouple Type Conversion 
Kits 


Your 2160-or 2170-Series Digital Thermome- 
ter may be equipped to work with only one type 
of thermocouple at a time. But it is very simple to 
convert it to be used with a different type thermo- 
couple with an inexpensive conversion kit. Sec- 
tion II of your instruction manual tells how. 

A conversion kit for a J, K, T, or E type thermo- 
couple may be installed in any 2160 or 2170 
Series Thermometer. In addition, a kit for a type 
R,S,B, or C may be installed in 2160 Series (but 
not the 2170 Series) 


Conversion NBS 

Kit No. Type 
2160A-7016 $35] R 
2160A-7017 35) = S 
2160A-7018 35] B 
2160A-7019 35] C 


Conversion 
Kit No. 


2160A-7012 $35 
2160A-7013 
2160A-7014 
2160A-7015 


Y2004 Case and Battery Pack 
The Y2004 consists of a case, 12-volt battery 
pack, and charger for use with the 2166A, 2168A, 
and 2176A. The Y8205 is a case only for any 
bench model 2160 or 2170 Series Thermome- 
ter. The Y2004 is especially recommended for 
the 2166A, 2168A, and 2176A Digital Ther- 
mometers because those models are not avail- 


able with a self-contained rechargeable battery 
pack but have external 12-volt power connec- 
tors. 

Typical operating time with batteries having a 
full charge is six hours. Recharge time at 25°C is 
approximately 15 hours. 

Y2004 Carrying Case/Battery Pack 
& Charger cGe sent einse ea cres ree cts: $ 


These probes are ANSI Standard accuracy 
general prupose immersion type probes. They 
have sheaths 6-inches long by 1/8-inch diameter 
made of INCONEL. 

The thermocouple lead wire is three feet long 
and its insulation will withstand temperatures up 
to 480°C continually. Inside the sheath, the wires 
are insulated with magnesium oxide but are 
grounded to the sheath at the junction. They are 
particularly intended for use with Fluke 2190A 
Digital Thermometers and the 2160-Series, 2170 
Series Digital Thermometers. 

The 80PK, Type K Series Probes shown on 
page 134 can also be used with the 2160 Series, 
2170 Series, and 2190A Digital Thermometers 
by simply cutting off the attached thermocouple 
plug and attaching the bare end of the wires to 
the thermometer inputs. 


Useful Range 


-150° to 875°C 
-150° to 1260°C 
-150° to 400°C 
-270° to 1000°C 


P20J $63 
P20K 63 
P20T 63 
P20E_ 63 


442 


q & 


e- 


Y8114 


Y8115 Y8116 Y81 1 le 


Thermocouple Probe Extender 
Connectors 


Matching thermocouple connectors should be 
used to extend length of leads when using ther- 
mocouple probes. Connectors and 100-foot 
lengths of #20 AWG thermocouple wire are 
available. Connectors are made of thermocouple 
material and should match the type of thermo- 


couple wire. 
NBS | Probe Mating 
Type | Type Connectors 


Thermocouple 
Wire (100 ft.) 


Y8114 $16 Y8110 $68 
YSitiSee YSU nS 
Y8116 16 V8 12a 


YS 7 7) 6 Y8113 
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8920A/PRT Temperature Measu 


83 68) range _ 


The 8520A/PRT is a temperature measure- 
ment system consisting of a special Rosemount* 
162N Platinum Resistance Thermometer (PRT) 
and a Fluke 8520A 5-1/2 Digit Precision Digital 
Multimeter. The 8520A contains a built-in lineari- 
zation program customized to match the calibra- 
tion curve of the specific PRT supplied. Tem- 
perature is indicated directly in either °C, °F or K 
with 0.001° resolution. 

The system provides a fast, low-cost way of 
making extremely accurate temperature meas- 
urements, or calibrating temperature measure- 
ment instruments, in the range of -183°C to 
+350°C. Systems using four-terminal resistance 
bridges are much more time-consuming to use, 
require greater expertise, are limited in their 
applications, and are far more costly. 

Measurements are repeated approximately 
once per second, making it possible to detect 
and track fast temperature changes, something 
impractical to try to do with balance bridges. 


“Rosemount is a trademark of Rosemount, Inc. 
Note: The terms GPIB and IEEE-488 may be used 
interchangeably throughout this catalog. 


(NSN) 6625-01-136-9346) 8520/PRT 


162N PRT Characteristics 


All PRTs exhibit hysteresis during temperature 
cycling, as with going from room temperature to 
boiling and back. The special 162N has a hyster- 
esis of less than 0.001% of the temperature 
span. That is less than 1 mK for the entire 
thermometer range. This quality is not achiev- 
able in any industrial PRT. 

Errors due to a change in ice-point resistance 
can be detected using a standard 100-ohm re- 
sistor (supplied), and the change can be com- 
pensated easily by changing the gain factor in a 
memory register of the 8520A. Such compensa- 
tion is completely effective near 0°C, least effec- 
tive near -110°C and +240°C, but predictable as 
a worst-case error at all temperatures within the 
range of -183°C to +350°C. 


8520A Characteristics 


The 8520A Digital Multimeter is compatible 
with GPIB/IEEE-488* instrument systems and 
has both built in and optional math power for a 
wide range of R&D and ATE applications other 
than temperature measurement and calibration. 
See page 77 for more information. 


Accuracy 


The temperature measurement accuracy of 
the 8520A/PRT system is shown graphically in 
the accompanying chart. Because accuracy 
depends on the stability characteristics of the 
8520A as a function of both ambient temperature 
and time, 24-hour, 90-day, and 1-year accuracy 
curves are shown. The kind of accuracy you 
need will determine how often the 8520A should 
be calibrated. 

The stability characteristics of the PRT are also 
very important and are influenced by time, how 
carefully it is used, and the kind of use it gets. 

The 162N Probe is calibrated in liquid baths. 
No significant error due to self-heating will occur 
when measuring the temperature of liquids. A 
+12 mK error should be expected when measur- 
ing the temperature of gases. 


Specifications 
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Probe Sheath: INCONEL-X750, 5.6 mm (0.219 
in) diameter, 48 cm (19 in) length 

Connector: Mates with 8520A/PRT 

Power: 100, 120, 220, or 240V ac, + 10%, 50 to 
60 Hz, <50W 

Size: 8.9 cm H x 47.7 cm L x 43.2 cm W (3-1/2 
in Hx 18 in L x 17 in W) 

Weight: 9.56 kg (21 Ib) 


Ordering Information 


Model January 1989 prices 
8520A/PRT Temperature Measurement 


1989 Fluke and Philips Catalog 


SYStEMIW/PIODC feevecertee enone 7350 

Option 
8520A-010* Extended software pkg ...... 600 
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2180A, 2189A & 2190A. 


«ap 


IEEE-488 


RS-232 


“0.01° resolution for the 2180A and 2189A and 0.1° resolution for the 2190A__ gs 
Capable of running off of 12V dc or ac line power 
Designed to be integrated with a wide variety of instruments and accessories 


°C of °F is selectable via a front panel switch 


eee eee eee Be a ee en 


A full five digit LED display 


Analog and digital (RS-232-C or GPIB/IEEE-488) output options are available 

The limits option allows peak and valley memory, alarms and delta 

The 2189A consists of a 2180A and plantinum RTD probe for greater accuracy 

6 different RTD types are switch selectable. 4 platinum, 1 nickel, 1 copper (2180A) 


Pee cance Sie a tS i i nz eA NE a SEN 
15 different thermocouple linearizations including 2 DIN and 3 JIS standards (2190A) 


Fluke's most accurate and versatile general 
purpose digital thermometers are the 21 80A and 
2189A for RTDs and the 2190A for thermo- 
couples. State-of-the-art accuracy teams with a 
large family of options and accessories to let you 
make precision temperature measurements in 
the lab or out in the field. 

The 2180A RTD Digital Thermometer lets you 
switch-select one of six different types of RTDs, 
four platimum, one nickel, and one copper. 
Resolution is 0.01 degrees. 
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The 2189A Thermometry System consists of a 
2180A that is factory-matched to a precision 
Y2039 Platinum RTD Probe. 

The 2190A Thermocouple Digital Thermome- 
ter supports ten different thermocouple types, 
including two that comply to European DIN stan- 
dards and three to Japanese standards. Reso- 
lution is 0.1 degrees. Take your choice from 
three different standard combinations of thermo- 
couple types. 

Each thermometer features a bright, high reso- 
lution LED display with pushbutton selection of 


Fahrenheit or Celsius readings. Each is capable 
of being run from either ac line power or external 
12V de, for field portability. 


2180A without Option -006 


Output Option -002, -004 and Limits Option 
-006 are usable with any of the three thermome- 
ters. Other accessory items electronically con- 
nect and stack and latch to the 2180A or 2190A. 
These include manual multipoints, multiple 
alarms, a battery pack, and a thermocouple 
thermometer calibrator. Some are also practical 
to use with the 2189A. 

For automatic scanning, see the section on the 
2300A Scanner. A 2020A or 2030A Printer al- 
lows you to permanently store data when used 
with a 2180A or 2190A configured with an output 
option. Portable temperature logging is available 
with the factory-tested Temperature Logging 
Systems — 2383A or 2393A. 


2190A/2180A with Option -006 
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Limits Option (-006) 

This option adds three powerful functions to 
the 2180A and 2190A Thermometers: Alarms, 
Peak Memory, and Delta. The Alarms function 
lights an indicator and closes a relay to activate 
external devices whenever a single preset 
maximum or minimum set-point is exceeded. 
Peak Memory stores the highest and lowest 
temperature reading for later recall. And Delta 
automatically subtracts a thumbwheel setting 
from the actual measurement and displays the 
difference. 


IEEE-488 Option (-004) 


The 21X0-004 is an GPIB/IEEE-488* output 
option for the 2180A, 2189A and 2190A ther- 
mometers. This option mounts within the ther- 
mometer in the same location as the 21 X0A-002. 
Readings are taken in response to an SRQ from 
the option by an IEEE-488 controller. This inter- 
face option does not include analog output capa- 
bility. For applications requiring analog output 
and IEEE-488, use Option -002, 2XXXA-522, 
1120A and Y7203. Not for use in a 2300A Scan- 
ner System. 


Output Option (-002) 

For recording temperature measurements with 
a 2180A, 2189A, or 2190A, you can use Output 
Option -002. It provides both an analog output for 
chart recorders and a digital output for printers or 
computers, and may be installed in the field. The 
digital output is available in four forms, depend- 
ing on connector pins and cabling used: Parallel 
ASCII, RS-232-C, TTY current loop, and IEEE- 
488 (using the Fluke 1120A Translator). The 
Y2026B RS-232-C Cable Adapter is available to 
convert the 36-pin PTI connector on the option to 
a standard 25-pin RS-232-C connector, or the 
user can wire his own cable to the connector 
provided. 

Option -002 is required when the thermometer 
is being used with a Fluke 2020A-004 or 2030A 
Printer unless a 2300A Scanner is used. 


Rear view of 2190A showing the (A) Output Option -002 
Connector, (B) Y2030 Thermocouple Input Module, and 
(C) Limits Option -006 Relay Output. 


* The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 


Multipoint Selector (Y2000 & 


Y2001) 

The Y2000 RTD Multipoint Selector (for the 
2180A) and the Y2001 Thermocouple Multipoint 
Selector (for the 2190A) increase the number of 
points your thermometer can monitor. Connect 
up to ten sensors to each multipoint selector. 
Cascade up to ten multipoint selectors for up to 
100 measuring points—all using a single 2180A 
or 2190A Thermometer. Both units have ten 
pushbuttons to easily access a specific meas- 
urement point. To measure or monitor more than 
one type of RTD or thermocouple, take advan- 
tage of internal switching. This allows you to 
monitor five sensors of one type, five of another. 
With Output Option -002 or -004 installed, the 
channel number is sent to your printer or com- 
puter, too. For automatic scanning applications 
see the 2300A, 2383A and 2393A. 


The 2190A/Y2003 
Portable Calibration System 


Thermometer Calibration (Y2003) 


The Y2003 Thermometer Calibrator and 2190A 
Digital Thermocouple Thermometer can be used 
together to check the accuracy of a thermo- 
couple or millivolt-measuring or recording instru- 
ment. 

Accurate and completely portable, the Y2003- 
2190A combination provides a variable voltage 
output from -10mV to +90mV. The output voltage 
simulates a thermocouple output, so that the 
reading on the 2190A Thermometer can be 
compared with a corresponding reading on any 
other thermocouple thermometer, either analog 
or digital. In addition, the Y2003 and 2190A can 
be used to calibrate millivolt chart recorders and 
digital or analog indicators measuring to 90 mV. 
Besides being used as a portable calibration 
system, the Y2003 can be used as a battery pack 
for the 2190A. See Y2009 below for battery 
usage details. For more information ask for Bul- 
letin BOO59. 


Battery Pack (Y2009) 


The Y2009 Battery Pack is a rechargeable, 
self-contained 12V dc nickel-cadmium supply 
for up to five hours of continuous operation. An 
indicator light tells you when batteries are low, 
while an automatic cut-off prevents damage to 
the cells from excessive discharge. 
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2180A & 2190A Specifications 


2180A RTD Thermometer 


RTD Types: 100Q Pt, 385 (DIN), 390, 3916, or 
392; 100Q Ni (DIN); 10Q Cu; 0 to 999Q resis- 
tance — switch-selectable 

Resolution: 100Q Pt RTDs: 0.01°, autoranging 
to 0.1° above 204°C; 100Q Ni RTDs: 0.01°, au- 
toranging to 0.1° above 93°C; 10Q Cu RTDs 
Oss: 

Input Connection: 4-wire screw terminals. Ter- 
minals accept 3-wire and 2-wire RTDs at re- 
duced accuracy 

RTD Matching: User-performed potentiometer 
adjustment matches the 2180A to user’s RTD to 
compensate for variations in lead length and re- 
sistance at 0°C 

Lead Resistance: 4-wire: 200Q max per lead 
for both 100Q and 10Q RTDs; 3-wire: 2Q max 
per lead for 100Q RTDs, 0.18Q max per lead for 
10Q RTDs; 2-wire; 0.9Q max per lead for 100Q 
RTDs, 0.09Q max per lead for 102 RTDs 
Lead Resistance Error: 4-wire; no error, 3-wire 
100Q RTDs: 0.012° per degree per ohm; 3-wire 
10Q RTDs: 0.12° per degree per ohm; 2-wire 
100Q RTDs: 0.025° per degree per ohm; 2-wire 
10Q RTDs 0.25° per degree per ohm 


2180A Linearizations (Type 2)* 


100Q 
IN** 
385 Pt D 43760 Table 


ALPHA* = 0.0038994 
100 DELTA: 7) = 1.494 
390 Pt A4* =  -0.265668 x 10“ 
C4* -0.205984 x 10-"' 


ALPHA* 
DELTA* . = 
A4* = 
C4* 


0.003916 
1.505 
-0.099668 x 10-* 
-0.271142 x 10-? 


1002 
3916 Pt 
1002 
392 Pt 


ALPHA* = 0.0039221 
DELTA* = 1.493 
A4* =  -0.38668 x 10-° 
C4* +0.192912 x 10-" 


, | 1002 


DIN** 43760 Table 


617 Ni 

109*** RO = 9.042 Ohms 

Cu R25 - 10.005 Ohms 
ALPHA 0.004260 


*See IPTS 68 equations in NBS Monograph 126. 
Type 1 no longer available. 
**European Standard. 
***Contact factory for information on the 2180A/AT for 
10Q, 3 wire applications. 


2180A Accuracy (Type 2)* (Celsius) 


Applicable 
Portion of 
Temperature 


90 1 


-190 to 0 
Le 0 to 750 
| -200to0 
010 204 | 


98 | 0.139 


0.10 | 0.11 
0.23 | 0.32 


100Q 


392 
Pt 


100 | : 

Ni 0to177 | 0.19 | 0.22 | 0.25 

Cu 0to150 | 0.16 | 0.20 | 0.23 
0to999.99 | 0.05 | 0.22 | 0.31 


2180A Accuracy (Type 2)* (Fahrenheit) 


90 1 


Applicable 
Portion of 
Temperature 


-309.9 to 32 
32 to 1382.0 


Q5 


1002 


390 
Pt 


100Q 


3916 
Pt 


-327.9* to 32 
32 to 1382.2 


OA, | :Or2i 
0.17 | 0.46 


100 


392 
Pt 


1002 


617 -76 to 32 0.33 0.39 
Ni 32 to 350.6 0.33 0.39 k 
10Q -103 to 32 0.27 0.31 0.34 
Cu -103 to 302 0.27 0.35 0.41 
.005 All units 


In Ohms 


Note: Shaded area is 0.01° resolution; unshaded area is 0.1° resolution. 
*Total instrument accuracy. Does not include RTD probe errors. Valid for 4-wire RTDs only. 


Microcomputer Type 1 no longer available. 


2189A Thermometry System 


Includes Platinum RTD Probe Y2039 and a 
2180A RTD Thermometer. 


Maximum System error (+°C) 


90 Days 


1 Year 


High Temperature Range...Periodic probe 
exposure* 


(1) The system operates down to -183°C but the probe 
calibration is not verified below -50°C. It is estimated 
that the accuracy below -50°C is the same as the 
accuracy at an equal temperature in the positive range. 
Low temperature calibrations are available as a special. 
“Accuracy above 200° C is based on the user performing 
an Ice Point adjustment in accordance with the following 
schedule: 


Probe Exposure Total Exposure Time 


Temperature Range Before Adjustment 
200°C tO 350°C 500 hours 
350°C to 480°C 250 hours 


Exposure of the Y2039 at high temperatures for long 
periods of time may cause the probe to change its 
characteristics and require the accuracy specifications 
to be degraded. For example, there is a20% probability 
that exposure at 480°C for 500 hours will require 
degrading. It is easy for the user to determine if 
degrading is necessary by measuring the Ice Point 
resistance of the probe. The 2189A Instruction Manual 
explains this degrading procedure. 


446 


1989 Fluke and Philips Catalog 


Digital Thermometers 


2180A, 2189A & 2190A 


2190A Specifications Resolution: 0.1°C, °F 


Thermocouple Types: Five, switch-selectable. Which thermocouple types depends on your choice Huts ler Sees On Selene 
of microcomputer type. See Accuracy chart below. Max Source Impedance: 2 kQ 

* ; . - ion: Flashi 
2190A Accuracy* (Celsius) 2190A Accuracy* (Fahrenheit) Gee Soin Delon PRE Bnet 
3 kQ or more causes of flashing “OC” 
Repertoire: SH1, AH1, T6, LO, SR1, RLO, 
r - PPO, DCO, DTO, CO, E2 
Applicable Applicable Service Request Usable: Yes 


Portion of Portion of Power: Operates only when powered by AC line 
Temperature 
2190A/AM Thermocouple 14 
Thermometer 


ne The 2190A/AM is a modified 2190A thermome- 
i ter with fifteen thermocouple linearizations in- 


-128 to 0 0.24 
0 to 900 0.18 | 0.31 | 0.36 0.58 stead of the standard five. The user can select 
0.37 any of the 15 thermocouple types by adjusting 


-132 to 0 0.18 0.19 0.21 
0 to 1350 0.18 | 0.39 | 0.47 0.87 the configuration of a multiswitch. The Model 
-243 to 0 0.22 0.30 | 0.35 | 0.39 2190A/AM provides all of the benefits of the 
0 to 400 0.18 | 0.22 | 0.25 0.30 0.46 standard 2190A in accuracy and system capabil- 
ity. The 2190A/AMK is a kit for retrofitting exist- 
31 0.70 p= ne 2190As. The 2190A/AM offers the Japanese 
18 c™* 1.37 (JIS) series and European (DIN) of linearizations 


as well as the U.S. N and D linearizations. 
Specifications are equivalent to those of the 

; ibe standard 2190A. Thermocouple Types Sup- 

Se ee ORO no STON OSE ported: NBS types (J,K,T,C,R,E,S,B,N,D), DIN 

-132 to 0 0.18 | 0.19 | 0.21 0:20 150.33 ie 0r37, types (J,T), JIS Types (J,K,R) 

0 to 1350 0.18 | 0.39 | 0.47 Osi) || O72 | Of : 

0 to1000 0.18 | 0.33 | 0.39 32 to 1832 OLS) || OCH |} Ch § 

Output Option (-002) 
17 0.31 7 | 32to3106 | 0. 

SIGN! types Hpearbed and leclated 


Voltage: 1.0 mV/°C or °F to 5 mA max 
-100to0 | 0.18 | 0.19 | 0. J -148to32 | 0.30 | 0.32 | 0.36 Temperature Coefficient: 200 ppm/°C from 
0 to 760 0.18 | 0.28 | 0.33 DIN** | 32to1400 | 0.30 | 0.52 | 0.61 ate pei ee 
r< 
50t00 | 0.18 | 0.18 | 0.20 581032 | 0.20 | 022 | 0.25 ptirtat aot ioe 2 pa 
us 0to 1372 | 0.18 | 0.39 | 0.48 it 32 to 2502 | 0.20 | 0.63 | 0.78 PCCULAG Ys ele oateading zany 
P (ee S : Drift: 200.V/°C from 25°C 
T: -200 to 0 0:18) 0.2057) "0121 li -328 to 32 0.30 | 0.34 | 0.38 Overload or Open Circuit: Zero volts via 
0 to 400 0.18 | 0.22 | 0.25 DIN** 32to 752 | 0.30 | 0.41 | 0.46 banana jacks 
420 to 1815 0.62 | | 8B | 788t03299 Bete eh S/O eo. a 
140 to 170 046 | | R_ | 284103092 current loop, parallel ASCII, and Fluke PTI 


* Total instrument accuracy. Does not include Thermocouple errors Connector: 36-pin AMP “Champ” 
** C designates Tungsten-5% Rhenium vs. Tungsten 26% Rhenium Serial Baud Rates: 110, 150, 300, 600, 1200, 
** DIN 43710, a European Standard until 1984 2400, 4800, or 9600, switch-selectable 


RS-232-C Signals: Transmitted Data, Request 
to Send, Clear to Send, Data Set Ready, Signal 
Common 

Parailel ASCII Signals: Data: 8 lines; 
Instrument Address: 4 lines; Address Valid; 
Data Valid; Acknowledge: Ground; +5V 

TTY Current Loop Signals: Source and 
controlled sink, 20 mA 

Out-of Limit Signals: Exclamation point trans- 
mitted with Option -006 only 
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Limits Option (-006) 

Limits Function: Lights LED and activates form 
A (SPST) reed relay when thumbwheel setpoint 
is exceeded. Reed relay rated 10 VA, 184V dc or 
130V ac rms max, 0.5A max, resistive, Se- 
lectable either low (<) or high (2) 

Min/Max Function: Continuously stores Min 
and Max temperature 

Delta Function: Displays difference between 
thumbwheel setpoint and actual temperature 
Thumbwheels: 6, for function, sign, and set- 
point (+9999). Setpoint resolution is 1 degree. 


Accessory Specifications 


Y2000 RTD Multipoint Selector 


Channels: Ten per Y2000, up to ten Y2000s per 
2180A. Channel number sent to printer or com- 
puter when Output Option -002 or -004 are used 
RTD Types: Same as 2180A. Two types per 
Y2000 

Power: Supplied by 2180A 

Interfacing: Attached 46-cm cable plugs into 
rear of 2180A or Y2002. Receptacle accepts 
cable chained from other Y2000s 

Size and Weight: Style A PTI case, 1.4 kg 
(3.09 Ib) 


Y2001 Thermocouple Multipoint 
Selector 


Channels: Ten per Y2001, up to ten Y2001s per 
2190A. Channel number sent to printer or com- 
puter when OUtput Option -002 or -004 are used 
Thermocouple Types: Same as 2190A. Two 
types per Y2001 

Maximum Voltage Between Channels: 125V 
ac rms 

Power: Supplied by 2190A 

Interfacing: Attached 46-cm cable plugs into 
rear of 2190A or Y2002. Receptacle accepts 
cable chained from other Y2001s 

Size and Weight: Style A PTI case, 1.6 kg 
(3.53 Ib) 


Y2003 Thermocouple Calibrator and 
Battery Pack 


Thermocouple Types: Same as 2190A 
Output Voltage: -10 mV to +90 mV, adjustable. 
Applied at input terminals of 2190A and thermo- 
couple thermometer of less accuracy to be cali- 
brated 

Adjustments: Coarse, fine and offset 

Battery Pack: Same specifications as Y2009 
Interfacing: Attached 46-cm cable plugs into 
rear of 2190A 

Size and Weight: Style B PTI case, 2.6 kg 
(5.74lb) 


Y2009 Rechargeable Battery Pack 


Output: 12V dc, 750 mA max 

Battery: Ten 1/2-D size cells in drip-proof case 
Operating Time: 5-6 hours typical at 25°C on 
full charge when connected to 2180A, 2190A 
Recharge Time: 16 hours typical at 25°C 


Charger: Built-in-on-off-switch, low-battery auto- 
matic discharge cut-off 

Output Connectors: Rear panel screw terminal 
block 

Operating and Storage Temperature: 0°C to 
40°C 

Power: 100, 120, 220, or 240V act10% se- 
lectable, 50 to 400 Hz; 10W, typical 

Size and Weight: Style B PTI case, 2.5 kg (5.52 
Ib), typical 


A Family of Accessories 


Small accessories shown are: (A) Y7203 and Y7204 PTI 
Polling Cables, (B) Y2036 3-Module PTI Polling Cable, 
(C) Y2026 Cable/Adapter, (D) Y2022 Calibration Divider, 
(E) Y2024 3-Module Power Cord, (F) P20-Series 
Thermocouple Probes, (G) Y2037 and Y2039 RTD 
Probes, (H) Y2030 and Y2031 Plug-In Modules. 


Y2022 Thermometer Calibration Divider 
(D in Picture) 


Function: Either precision resistor or voltage 
divider (+10 or +100) 

Input Voltage: 0-10V dc 

Output Impedence: 100Q 

Precision Resistor: 100Q+0.01Q, temp coeffi- 
cient 5 ppm 


Y2024 3-Module Power Cord (E in 
Picture) 


Connects three PTI-family instruments or ac- 
cessories to single 120V ac power outlet 


Y2026B RS-232-C Cable Adapter (C in 
Picture) 


Function: Routes RS-232-C signals from 36- 
pin PTI connectors to 25-pin RS-232-C connec- 
tors 

Connections: Two 36-pin PTI connectors (M 
and F), two 25-pin RS-232-C connectors (M and 
F). Y7203 cable supplied 

RS-232-C Pin Selections: Slide switches. Se- 
lect TD on pin 2 or 3; DTR, DSR and CTS, 
through or pulled up; Scanner busy, through or 
to CTS 


Y2030 Plug-in Module (H in Picture) 


Extra plug-in units for 2190A thermocouples. 
Leave attached to input wire-pair for easy inter- 
change of thermocouple inputs. 


Y2031 Plug-in-Module (H in Picture) 


Extra plug-in unit for 2180A RTDs, leave at- 
tached to input wires for easy interchange of 
RTD inputs. 


Y2036 PTI Polling Cable (B in Picture) 


Connects up to three PTI-family measurement 
instruments to 2020A or 2030A Printer. 


Y2037 Platinum RTD Probe (G in 
Picture) 


Resistance: 100Q + 0.1Q at 0°C 
Temperature Range: -80°C to +480°C 

Curve Conformity: +0.1% of temperature us- 
ing IPTS 68 with ALPHA = 0.0038994 and DELTA 
= 1.494 

Stability: Periodic usage (20% of time) +0.03°C 
if used from 0°C to 200°C and +0.22°C if used 
from -80°C to +480°C 

Hysteresis: Less than + 0.08°C when using 0°C 
and 200°C as end points 

immersion Effects: +0.005°C when going from 
4 inches to 10 inches in an ice bath Transition 
End Temperature: 150°C maximum 

Physical: 316 SS Sheath, 0.25 in diameter x 12 
in L: four 6 ft leads #22 AWG stripped and tinned 
Handling: Contains strain-free, platinum coil. 
Must be handled with care. 


Y2039 Platinum RTD Probe (G in 
Picture) 


Probe resistance: 100Q + 0.1Q at 0°C 
Temperature Range: -183°C to +480°C 
Performance Standard: R100° /RO® = 1.3922, 
nominal. Conforms to IPTS 68 within 0.03% of 
temperature from -50°C to 420°C using ALPHA 
= 0.0039221 and DELTA = 1.493 

Resistance Stability: 12 mQ/year when ex- 
posed at 200°C or 20 mQ in 250 hours when 
exposed at 480°C measured with probe at 0°C. 
4 mQ = 0.01°C + 0.04% of temperature 
Hysteresis: Less than 0.01°C at 200°C when 
using 0°C and 420°C as end points 
immersion Effects: The readings shall not vary 
more than 0.005°C when probe is varied from 4 
to 10 inches in an ice bath 

Transition End Temperature: 150°C maximum 
Time Constant: 8 seconds maximum when 
tested in flowing water at 3 feet per second 
Sheath Material: INCONEL 

Size: Diameter 0.64cm (0.25 in), length 30.5 cm 
(12 in) 

Leads: 4 wires, 6 ft, #22 AWG, ends stripped 
and tinned 

Calibration: Each probe is calibrated at 0°C, 
200°C and 420°C. The IPTS 68 constants RO, 
ALPHA, DELTA and A4 are provided 
Handling: Contains strain-free platinum coil. 
Must be handled with care 
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PTI Case Dimensions 


Style | _Height | 
5.7 cm (2.25 in) 
| B | 8.2cm(3.23in) | 20.5cm 


32.6 cm 
(12.85 in) 


10.5 cm (4.13 in) | (8.05 in) 
| D | 12.8 cm (5.03 in) 


General Specifications 


Display: °F or °C, switch-selectable; 7 segment 
1.1 cm LED 

Measurement Method: Dual-slope integration, 
100ms integration time, 3.33 readings/second 
Linearization Technique: Segmented 4th 
order curve fit 

Temperature Coefficient: +15ppm/°C 
2056. 

Stability: 175 ppm/90 days, 200 ppm/year 
Common Mode Voltage: 350V dc, 250V rms 
ac, max 

Common Mode Noise Rejection: >160dB at 
50, 60, and 400 Hz + 0.1% 100Q unbalance 
Normal Mode Noise Rejection: >90cB at 50, 
60 and 400 Hz + 0.1% 

Drift: None, automatic zero correction 

Input Impedence: 1000 MQ at dc 

Accessory Connector: 25-pin rear panel re- 
ceptacle interfaces thermometer to Y2000, 
Y¥2001, Y2003, and 2300A 

Shock and Vibration: Meets MIL-T-28800C, 
class 3 specifications 

Ambient Temperature: 0°C to 50°C operating, 
-40°C to 75°C non-operating 

Relative Humidity: <80% from 0°C to 50°C non- 
condensing 

Power: 12V dc or 100, 120, 220, 240V ac+ 10% 
selectable, 50 to 400 Hz; 8W typical 

Size: Style C PTI case, 10.5 cm H x 20.5 cm W 
x 32.6 cm D (4.13 in H x 8.05 in W x 12.85 in D) 
Weight: 2.1 kg (4.63 Ib) 

Safety: (2180A and 2190A only) Factory Mutual 
3820 approved, CSA 556B certified 

Included: Instruction manual, power cord. 
Probes are not included except with 2189A 


from 


Ordering Information 


Models January 1989 prices 
RTD Thermometers 
21 BO ee as ea cea tec es $1135 


ZIBSA SySteMRstccctces scott ese ee 
* Contact factory for 3-wire 10Q copper applications 


Thermocouple Thermometers 


2190A Type 1 — J,K,T,R,C ................... 1085 
2190A Type 2 — J,K,E,R;S ................... 1085 
2190A Type 3 — J(DIN), K,T (DIN),B,R 1085 
2190A/AM (15 types) ............cccsceeeseeees on req 
2190A/AMK (15 types) Upgrade 

Kitifoned SOA cease nt jek aeceenee cecacee cere oes on req 


Also see page 452; 2383A and 2393A Tempera- 
ture Logging Systems 


Options (for 2180A, 2189A, 2190A) 


-002* Analog and Digital Output............. 395 
-004** IEEE-488 Output "........2........0.... 450 
MOG MEI ES eacctetee te ck set fn weet tac ete tee 265 


Note: Above options are customer installable 
*Required for compatibility with 2020A-004 or 2030 
Printer or 1120A Translator. However, the option is 
not required when the thermometer is used with a 
2300A Scanner, unless analog output is also needed. 
**Cannot be used with Option -002 


Accessories (Also see page 485) 
Used for 2190A 


P20J* Thermocouple Probe ................... 63 
P20K* Thermocouple Probe .................. 63 
P20T* Thermocouple Probe................... 63 
P20E* Thermocouple Probe .................. 63 


Y2001 Multipoint Selector for 


MinermoOcouUpleSimeer emer eter eee 635 
Y2003 Thermocouple Calibrator/ 

Battery Racktee tirrrc..s: tact ee ee eee. 685 
Y2022 Thermometer Calibration 

DIVIGC hPa cider ecer tats eee ne eee 130 
Y2030 Thermocouple Input Module ....... 95 


2180A, 2189A & 2190A 


Used for 2180A & 2189A 
Y2000 Multipoint Selector for RTDs....... 
Y¥2031 RTD Input Module ..................8 95 


Y2037 RTD Probe 100Q 390PT ............. 260 

Y2039 RTD Probe 100Q 392PT ............. 700 

Joint Accessories 

Y2009 Battery Pack, Rechargeable ....... 440 

Y2014** 5-1/4" Rack Mount Kit PTI, 
Single7-size: Cy Ofisetiw.r--eeeeee 95 


Y2015** 5-1/4" Rack Mount Kit PTI, 
Double*Size: Cres sets eee heer ees 95 
Y2020** 4.80 DIN Panel Mount Kit PT1.. 95 


Y2026B RS-232- Cable Adapter ............ 180 
Y2024 3-Module Power Cord................. 21 
Y2036 PTI Polling Cable ..................... 83 
Y7203 2-ft 36-pin PTI Cable................... 55 
Y7204 5-ft 36-pin PTI Cable... 70 


*See page 442 for specifications 
“See page 485 for other size PTI rack mount kits and 
panel mount kits 
Also see 2030A Printer/Plotter, page 456; 2300A 
Scanner, page 450 and IEEE-488 Translator, 
page 361. 


Service and Support 


Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 


Extended Warranty 

$C1-2180A Repair (w/ calibration) ........ 126 
$C1-2180A Repair (cal w/in or out data) 161 
$C1-2180A Repair (cal w/in and out data) 196 
S$C2-2180A Cal (1/yr recommended) .... 63 
$C2-2180A Cal (1/yr w/in or out data)... 98 


$C2-2180A Cal (1/yr w/in and out data) 133 
$C1-2189A Repair (w/ calibration) ........ 134 
$C1-2189A Repair (cal w/ in or out data) 169 


$C1-2189A Repair (cal w/in and out data) 204 
SC2-2189A Cal (1/yr recommended) .... 72 


$C2-2189A Cal (1/yr w/in or out data)... 107 
SC2-2189A Cal (1/yr w/in and out data) 142 
SC1-2190A Repair (w/ calibration) ........ 110 
$C1-2190A Repair (cal w/in or out data) 145 


$C1-2190A Repair (cal w/in and out data) 180 
SC2-2190A Cal (1/yr recommended) .... 63 
SC2-2190A Cal (1/yr w/in or out data)... 98 
SC2-2190A Cal (1/yr w/in and out data) 133 
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IEEE-488 


RS-232 


2300A Temperature Scanner 


The 2300A Temperature Scanner is designed 
to be used with either a Fluke 2180A or 2190A 
Digital Thermometer to sequentially scan and 
read the temperature of up to 20 RTDs or thermo- 
couples. For even more capacity, a2301A Scan- 
ner Extender can be added to scan an additional 
30 sensors. Two 2301s may be stacked and 
latched together to scan up to 80 channels and 
a third may be added to scan up to 100 channels. 

Scanning may be done one channel at a time 
manually, with keystrokes at the front panel, or 
automatically. Readings also may be printed at 
pre-selected intervals using either a Fluke 2030A 
Computing Printer or a 2020A Universal Inter- 


LED display specifies he channel being monitored ae 
Two different types of thermocouples or RTDs can be us d per nput card 
Capable of running off of 12V de or ac line power S 


face Printer with the relevant options. All of these 
instruments are packaged in Fluke stack-and- 
latch cases that quickly and easily fit together to 
become an integrated, multichannel, tempera- 
ture scanning and logging system. Using a 12V 
battery, a system may be operated in the field, 
away from any ac power source. 

For preconfigured Temperature Logging Sys- 
tem, see the 2382A and 2393A. 

For applications that need mixtures of thermo- 
couples, RTDs, dc voltages, 4 to 20 mA control 
loops, or contact closures, etc., see the 2280 
Series Data Loggers on page 399. 


Scanner Card Options (-002 & -003) 


Both the -002 Thermocouple Scanner Card 
option and the -003 RTD Scanner Card Option 
provide for 10 sensor inputs. The inputs are 
divided into two blocks of five, so two different 
thermocouple types (or two different RTD types) 
may be used with each card. A switch allows you 
to automatically skip any unused channels, or 
you may skip them from the front panel of the 
Scanner. 

Up to two cards (20 channels) may be housed 
in a 2300A Scanner, and up to three cards (30 
channels) ina 2301A Scanner Extender. At least 
one scanner card is required for the 2300A to 
operate. Thermocouples and RTDs may not 
both be scanned at the same time by one 2300A. 


Interface Card Option (-006) 


This option will interface to either a 2180A or 
2190A, and provide RS-232-C output for com- 
munication to external printers or computers. 
Option -006 allows remote control of the Scan- 
ner via either a bi-directional RS-232-C link or via 
the GPIB/IEEE-488* bus (with the 1120A Trans- 
lator). No interface option is required for a 2301A 
Scanner Extender. 

The Y2026B RS-232-C Cable Adapter is avail- 
able to connect the 36-pin connector on the back 
of the Scanner to a cable with a standard 25-pin 
connector. Or you can wire your own cable to the 
connector provided. 


Specifications 


Technical Specifications 


Channel Capacity: 10 or 20 channels in a 
2300A; 10, 20, or 30 channels in each 2301A 
Extender Chassis; 100 channels per system, 
maximum. Each system to scan only RTDs 
(2180A) or only thermocouples (2190A) 
Front Panel Programming: Automatic or 
Manual Scanning, Channel Skips, Channel Delay 
Time, Fast Forward, Fast Reverse 
Display: Two digits, 00 through 99; either chan- 
nel number or channel delay time 
Channel Delay Time: Time interval between 
scanner relay contact closure and scanner trig- 
ger signal that initiates measurement instrument 
reading. Programmable from 0.0 to 8.0 seconds, 
2 seconds or greater required for rated accuracy 
Printer Control of Scan Interval: Either the 
2020A Printer (with Option -004 and -006) or the 
2030A Printer can be programmed to control the 
time between each scan cycle when connected 
to the 2300A 
Scan Speed: Dependent on measurement in- 
strument and application 
Required Options: One Interface Option (-006) 
and at least one Scanner Card Option (-002 or 
-003). Also, one to three scanner card options 
per 2301A Extender Chassis if the 2300A is 
needed. 
* The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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IEEE-488 System: Requires 1120A Translator 
with Option 2XXXA-522 installed and Y7203 PT 
cable: 

RS-232-C Compatibility: Y2026B Cable/ 
Adapter recommended 


Option Specifications 
Thermocouple Scanner Card Option 
(-002) 

Input Channels: 10 

input Connections: Two wires per channel on 
screw terminal isothermal block 

Thermal Offset Error: 1 microvolt, max 
Channel Switches: 2-pole reed relays 

Max Input Voltage: 170V dc or peak ac 

Max Common Mode Voltage: 350V dc or peak 
ac between any two channels or between the 
cahssis and a channel 

Thermocouple Types: See 2190A Thermome- 
ter Specifications 

Switch-selectable Types: Two; five channels 
per thermocouple type 

Reference Junction Compensation: Tempera- 
ture-sense transistor on scan card isothermal 
block is used to send isothermal block tempera- 
ture to 2190A for automatic ice point compensa- 
tion 


RTD Scanner Card Option (-003) 


Input Channels: 10 

Input Connections: 4-wire screw terminal 
Thermal Offset Error: 10 microvolts max 
Channel Switches: 3-pole reed relays 

Max Input Voltage: 30V dc or peak ac 

RTD Types: See 2180A Specifications 

RTD Types Selectable: Two; five channels per 
RTD type 


Interface & Remote Control Option (-006) 


Option -006 provides the capability to be re- 
motely programmed via the 1120A IEEE-488 
Translator or RS-232-C terminal 

1/O Connections: Interface Option -006 includes 
an attached accessory cable with a 25-pin male 
connector that plugs into the back of a 2180A or 
2190A Digital Thermometer. The Option also 
provides a rear panel 36-pin connector for out- 
puts to printers and computers. 

36-Pin Connector: the Portable Test Instru- 
ment (PT1) connector is used to transfer informa- 
tion from a 2300A Scanner and 2180A or 2109A 
Thermometer to a printer, RS-232-C device, or 
IEEE-488 bus via the Fluke 1120A translator. 
The output information is: Channel number, 
temperature value, termperature scale (°C or 
°F), open circuit symbol, overrange symbol, limit- 
exceeded symbol (if 2180A or 2190A has Option 
-006), carriage return (CR), and line feed (LF). 
AY7203 Accessory cable is required for con- 
necting a printer or 1120A Translator. AY2026B 
Cable/Adapter is strongly recommended for 
transmitting RS-232-C signals. 

Signals: RS-232-C Transmitted Data, Request 
to Send, Clear to Send, Data Set Ready, Data 
Terminal Ready, Received Data, Received Line 


Signal Detector, Scanner Busy Ground, Source 
and Controlled Sink of 20 mA for TTY current 
loop operation (not used for programming com- 
mands). Baud rates are 110, 150, 300, 600. 
1200, 2400, 4800, or 9600, switch-selectable. 
IEE-488 Signals: All IEEE Std 488-1978 signals 
when used with 1120A Translator with Option 
2XXXA-522 installed. Interface functions SH1, 
AH1, T6, L4, SR1 can be implemented. 
Remote Programming: The 2300A accepts 
commands for programming channel delay time, 
channel skips, monitor channel, first and last 
channel single scans, and first and last channel 
continuous scanning. Programming is activated 
by sending command character codes on data 
line of IEEE-488 bus via the 1120A Translator or 
on the Received Data line via an RS-232-C 
device 

Command Characters & Meanings 


ESC Toggle Interface Direction 

R Place Scanner in Remote Control 

L Place scanner in Local Control 

Dmm Set channel delay time to m.m 
seconds 

S mm-nn_ Skip channels mm to nn 

U mm-nn Unskip channels mm to nn 

Mmm Monitor channel mm 

A mm-nn Continuously scan from channel 
mm to nn 

X mm-nn Make a single scan from channel 
mm to nn 

RP Print Scan Mode 

MP Print current channel 

AP Print first and last channels 

XP Print first and last channels 

DP Print channel delay 


General Specifications 
Ambient Temperature: 0°C to 50°C, operating; 
-20°C to +70°C, non-operating 
Relative Humidity: <75% to 50°C, operating; 
-20°C to +70°C, non-operating 
Safety: IEC 348 Protection Class I, solely as it 
relates to insulation or grounding properties 
Power 
2300A: 100 to 130V ac or 200 to 260V ac, 
switch-selectable, 50 to 60 Hz, or 12V dc, 8 
Watts 
2301A: Supplied by the 2300A Scanner main- 
frame 
Size: Style D PTI case, 13.1 cm H x 20.5 cm W 
x 32.7 cm L (5.15 in x 8.05 in x 12.85 in ) both 
2300A and 2301A 
Weight 
2300A: Approximately 3.6 kg (8 Ib) depending 
on the options 
2301A: Approximately 2.7 kg (6 Ib) depending 
on the scanner cards installed 
Included 
2300A: Instruction manual, power cord, at- 
tached cable for 2180A or 2190A 
2301A: Instruction manual, attached cable for 
2300A or another 2301A 


2300A (TemPak Series) 


2190A 


2 1 SOA Accessory 
Thermometer 


aaa 
Attached Thermometer Cable 


Cable 


2300A 
Scanner 


2300A 
Scanner 


Y7203 


cae 
Printer 


2393A 
Configuration 


Computer 


to 
Configuration Computer 


Ordering Information 


Models January 1989 prices 


2300A SCanine tarettre Cieesccc.ses-cfeocscesesce $700 
2301A Extender Chassis..............:ceee 440 
Interfacing a2300A Scanner/2180A/2190A Thermome- 
ter combination to the IEEE-488 Bus requires a Y7203 
or Y7204 Cable, the 1120A Translator and the 2XXXA- 
522 Personality Card. The 21X0A-002 or 21X0A-004 
thermometer options are not required. 


Options (for 2300A and 2301A) 


-002 Thermocouple Scanner Card......... 435 
-003 RTD Scanner Card.............ceeeeee 435 
-006*Interface, Output and 

Remotel Comtioleeeceseeteete-ceee cere ce 650 


*Includes attached ribbon cable for 2180A or 2190A. 
For factory or Service Center installation only. 
Accessories 


1120A IEEE-488 Translator ................... 590 
2XXXA-522* Personality Card for 1120A 405 


Y2016 7" Rack Mount Kit PTI, Single .... 95 
Y2017 7" Rack Mount Kit PTI, Double ... 95 
Y¥2021 5.7" DIN Panel Mount Kit PT] ..... 95 
Y7203 36-Pin PTI Cable, 2ft ................. 55 
Y7204 36-Pin PTI Cable, 5ft .................. 70 


Y2026B RS-232-C Cable Adapter ......... 180 
*Required with 1120A Translator for IEEE-488 
compatibility. Y7203 or Y7204 Cable also required. 


Service and Support 
Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 


Extended Warranty 


$C1-2300A Repair (w/calibration) ........... 130 
SC1-2300A Repair (cal w/in or out data). 145 
SC1-2300A Repair (cal w/in & out data).. 160 
SC2-2300A Cal (1/yr recommended) ...... 31 
SC2-2300A Cal (1/yr w/in our out data)... 46 
SC2-2300A Cal (1/yr w/in & out data) ..... 61 


ee ee UTE EEEEIS SII IEEIEIEIINSEIEIS SUES 


1989 Fluke and Philips Catalog 


451 


Digital Thermometers 


2383A/2393A (TemPak Series) 


«ap 


IEEE-488 


2393 Temperature Logging System 


2383A & 2393A Temperature Logging System 


Completely configured and tested temperature logging systems 
Capable of running off of 12V dc 2 
Capable of scanning 20 points, and expandable to 100 points with the 2301A 
Extender Chassis ; oe 2 2 a 
Scan either manually or automatically with a set interval time : 

The 2300A Printer with your choice of either RTD or thermocouple capability 


Six different RTD types are switch-selectable. Four platinum, one nickel, one copper, 


(2383A only) 


(2393A only) | 


Ten different thermocouple linearizations are supported including two DIN standards, 


Two portable, factory-integrated and tested 
temperature logging systems are available. They 
offer a choice of thermocouple or RTD measure- 
ments and a 2030A Printer. Temperature infor- 
mation from up to 10 sources may be logged 
using either of the two systems, or up to 20 by 
ordering one additional scanner option (-003 for 
RTDs or -002 for thermocouples). And each 
system may be expanded to monitor up to 100 
points. Although the component parts may be 
ordered separately and assembled by the user, 
choosing the right combination of instruments, 
options, cables, etc., for your application is 
simplified by purchasing one of the systems. 
There is even a modest price advantage in 
purchasing a factory-tested system. Each offers 
the most accurate temperature logging capabil- 
ity that Fluke manufactures. 

For applications that need mixtures of thermo- 
couples, RTDs, dc voltages, 4 to 20 mA control 
loops, or contact closures, etc., see the 2280B 
Series Data Loggers on page 399. 

The following chart shows the component parts 
of the two systems. 


System Components 


RTDs |Thermocouples 
Items [RTDs | a See 
Included 2383A 


2180A Thermometer 
2190A Thermometer 
2300A Scanner 
Option -006 
Option -003* 
Option -002* 
2030A Printer 
Y7203 Cable 
Y2024 Power Cord 
*Ten channels per option. One additional option may be 
installed in the 2300A. Up to 3 additional options may 
be plugged into each additional 2301A Scanner 
Extender. Maximum number of channels is 100. 


Specifications 


Please refer to the pages listed above for the 
specifications and performance characteristics 
of the instruments and options comprising each 
system. 


Ordering Information 


Models 
2383A RTD Systems w/2030A Printer 
2393A T/C System w/2030A Printer 


Note: When ordering 2393A state whether for Type 1, 2, 
or 3 thermocouple linearizations.See page 447. 

Note: When using the limits function it should be applied 
at a single channel. 


The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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Both the 2020A and 2030A Printers have 20- 
column thermal print heads for recording meas- 
urement data from a variety of Fluke instru- 
ments. Especially recommended are those in- 
struments packaged in Fluke’s Portable Test 
Instrument (PT!) cases. They will stack and latch 
to a 2020A or 2030A Printer and to one another. 
Connecting cables attach to the rear panels. 

Because the 2300A Scanner is designed to let 
you measure the temperature of numerous points 
with just one Fluke 2180A or 2190A Thermome- 
ter, the 2020A and 2030A Printers are particu- 
larly recommended for temperature scanning 
and logging. Thermometer, scanner, and printer 
are stacked and latched together and used as an 
integrated temperature measuring system. 


SINGLE DONT 


ALVANCE 


2020A with Option -006 


instrument ee 
008 interface (\EEE-488)_ 


2020A Universal Printer 


The Fluke 2020A is a 20 column thermal printer 
with three interchangeable data interface op- 
tions. Whether you need GPIB/IEEE-488"*, RS- 
232-C, or Fluke’s own Portable Test Instrument 
(PTI) polling interface, the 2020A has the option 
to match. The 2020A operates from either the ac 
power line or a nominal 12-volt de source. 


Graphic Printing 

The 2020A with and IEEE-488 interface is 
capable of printing a dotted graph of incoming 
data. The data source must send the correct 8-bit 
binary code for trace-on, 0-99 for the dot location, 
line feed, and finally trace-off. Use this feature to 


2020A (TemPak Series) 


RS-232 


plot trends and trace profiles in addition to nor- 
mal print out. 


PTI Polling 


The 2020A’s PTI polling interface contains a 
microcomputer with addressing intelligence 
designed to generate the assigned addresses of 
several instruments in the PTI family. Select a 
print mode and the 2020A automatically begins 
polling by sequentially sending addresses one 
through nine until a measurement instrument 
recognizes its address. The 2020A then prints 
both the address and the instrument’s current 
reading. A typical polling system might include 
the 2020A with a 2190A Thermometer and a 
8920A Voltmeter. 


Time Interval Printing 


Fluke offers the 2020A with time interval print- 
ing (Option -006). It allows printing at prese- 
lected time intervals from ten seconds up to eight 
hours. When you use the time interval print 
option and a PTI polling interface, the 2020A will 
automatically label the printer tape with elapsed 
time each time it prints a set of readings. 


Your choice of three field-installable inter- 
face circuit cards. 


Option-002 Option-003 Option-004 


Parallel ASCII 
and 
PTI Polling 


GPIB 
RS-232-C IEEE-488 


25-Pin Female 24-Pin Female 36-Pin male 


Y1707 Y8021 Y7203 

or Y8022 Y7204 
Y1708 or or 

Y8023 Y2036 

Cable Cable 


Inst. & Opt. 
1722A 
1752A 

1953A-15 
2200B-37 
2240C-15 
8500A-05 
8502A-05 
8505A-05 
8506A-05 
8520A 
8840A-05 
8842A-05 
8860A-05 


Inst. & Opt. 
2180A-002 
2190A-002 
2300A-005 
2300A-006 
7220A-521 
7250A-521 
7260A-521 
7261A-521 
8600A-521 
8810A-521 
8920A-521 
8921A-521 
8922A-521 


* The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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Specifications 


Option Specifications 
RS-232-C Interface (-002) 


Input Connector: Standard 25-pin, female 
Signals: Transmitted Data, Clear to Send, Data 
Set Ready, Signal Ground, Received Line Sig- 
nal Detector 

Baud Rates: Switch-selectable for 110, 150, 
300, 600, or 1200 

Character Set: 64 upper case ASCII plus °,f,k, 
m,n,p,Q,S,uU,Z 

Buffer Storage: 32 characters 


iIEEE-488 Interface (-003) 


Input Connector: Standard 24-pin, female 
Signals: Per IEEE Std 488-1978 

Modes: Listen only or Addressable Listen, 
Switch-selectable 

Repertoire: AH1,L1 

Character Set: 64 upper case ASCII plus °,f,k, 
m,n,p,Q,y,Z 

Graphic Printing: Dotted trace activated by 
receipt of the following binary-coded decimal 
numbers on incoming data lines: in-trace—16, 
dot location — 0 through 99, line feed—254, out- 
trace—255. 

Buffer Storage: 1 line of data 


PTI Polling Interface (-004) 


Multi-Instrument Scanning: Up to nine Fluke 
measurement instruments with each having an 
internal preset address as follows: Adr 1 — 
2180A, 2190A, 2300A; Adr 2—7250A, 7260A, 
7261A; Adr3—7220 

Input Connector: 36-pin AMP CHAMP, male 
Signals: Data, 8 lines, Address, 4 lines; Address 
Valid; Data Valid; Data Acknowledge; Scan in 
Progress 

Character Set: 64 upper case ASCII plus °,f,k, 
m,n,p,Q,S,p,Z 

Buffer storage: 1 line of data 


Time Interval Print (-006) 


Print Intervals: Choice of 10, 20, 40, or 80 
seconds, 1, 2, 4, 8, 10, 20, 40, or 80 minutes, or 
1, 2, 4 or 8 hours 

Time Annotation: Elapsed time printed with 
each reading (if Option -004 also installed) 
Clock: Internal, crystal-controlled 


Ve PA Jes 


un Vea 


Sample section of printed tape showing two readings 5 
seconds apart. Reading from bottom to top: Elapsed 
time (ET) is 00 hours, 03 minutes, and 00 seconds. 
Address 1 Channel 00 is for the thermometer and 
address 4 is for the voltmeter. 


General Specifications 


Type: Thermal, 20-column 

Characters: 5 x 7 dot matrix 

Print Rate: 3 lines per second maximum 
Spacing: 6 lines per inch (2.4 per cm) 

Paper: 2.5 in (6.3 cm) wide, 240-ft roll (74m) 
Advance: Stepping motor, belt drive 

Remote Operation: Rear input, by external 
contact closure, TTL/DTL compatible 

Safety: IEC 348, Protection Class 1 
Temperature: 0°C to 50°C, operating; -20°C to 
+70°C, non-operating 

Relative Humidity: <95% to 25°C; <75% to 
40°C; <45% to 50°C 
Power: 11 to 15V dc, 90 to 132V ac, or 180 to 
250Vac, switch-selectable, 47 to 440 Hz, 40W 
maximum 

Size: Style D PTI Case—13.1 cmH x 20.5cm W 
x 32.7 cm L (5.15 in x 8.05 in x 12.85 in ) 
Weight: Approximately 9 Ib with paper 
Included: Instruction manual, power cord, one 
roll of paper 


Ordering Information 


Model January 1989 prices 
2020A-Printer 28sec. cane ares $895 


Each printer requires one interface option and can only 
use one ata time. 


Options ( for 2020A) 


-002 RS-232-C Interface ..................008 360 
-003 Interface for IEEE-488 .................. 345 
-004* PTI Polling Interface ............ 360 
-006 Time Interval Print..................c00 235 


All options field-installable. Cables not included. 
“Accepts Y7203 or Y7204 


Accessories (Also see page 485) 


Y2016 7" Rack Mount Kit PTI Single ..... $95 
Y2017 7" Rack Mount Kit PTI Double .... 95 
Y2021 5.70: DIN Panel Mount Kit PT1.... 95 
Y2026B RS232-C Cable Adapter .......... 180 
Y2035 Thermal Paper, 10 rolls .............. 68 
Y2036* PTI Polling Cable ...................0 83 
Y7203 2-ft Cable, 36-Pin, PTI ................ 55 
Y7204 5-ft Cable, 36-Pin, PTI ................ 70 
Y8021 1m Cable for IEEE-488 bus ........ 130 
Y8022 2m Cable for IEEE-488 bus. ........ 145 
Y8023 4m Cable for IEEE-488 bus ........ 155 


*Uses when 2 or 3 PTI instruments are to be simul- 
taneously connected to 2020A via Option -004. Use 
two cables for 4 or 5 instruments. 


Service & Support 


Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 


Comparison of 2020A and 2030A 
Printers 


Measured data 
Computed data 

Data source identification 
Real time 

Elapsed time 
Engineering units 
Header 

Strip chart graph 

Print Cycle 


Front panel trigger 
Remote trigger 

Front panel continuous 
Remote continuous 
Pre-selected intervals 
When limits crossed 
Intervals and crossings 


Computed Data 


mx+b scaling 
+ difference (delta) 
+% (% delta) 


Interfaces 


Fluke PTI 
RS-232-C 
IEEE-488 


Opt-004 Yes 
Opt-002 No 
Opt-003 No 


*Using Option -003 and 1722A Instruments Controller or 
similar computer. 
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Digital Thermometers 


2030A Computing Printer 


The 2030A is a 20-column thermal printer with 
computing power. It combines standard printing- 
performance with a multitude of other special 
features. It is capable of mathematically scaling 
data and automatically documenting the printed 
results. It can translate numeric data into a visual 
trace, and it can apply limits and activate alarms. 
The 2030A prints data in any one of seven 
modes—from a single reading to programmed 
printing at periodic intervals. 


Seven Print Modes 


Trace: Data graphically plotted between pro- 
grammable limits 

Interval Trace: Graphic trace of data plotted at 
programmed time intervals 

Interval: Prints at programmed intervals 
Interval Limit: Prints at programmed intervals 
and monitors for alarms when not printing 
Single: Prints one reading when pushbutton is 
pushed 


2030A (TemPak Series) 


Continuous: Continuously prints up to three 
readings per second 

Remote: Prints continuously when activated (via 
rear panel) 


Time Interval Printing 


Inside the 2030A is a precision crystal measur- 
ing time and allowing you to control when data is 
scanned and /or printed. A 99-hour clock is set 
fromthe front-panel keyboard; elapsed time starts 
automatically when the power is turned on. The 
2030A automatically annotates the tape with the 
selected time whenever it prints data. 


Multi-instrument Scanning 


The 2030A’s microcomputer contains address- 
ing intelligence designed to generate the as- 
signed addresses of Fluke PTI family instru- 
ments. Select a print mode and the 2030A auto- 
matically begins scanning by sequentially send- 
ing addresses on through nine until a measure- 
ment instrument recognizes its address. The 
2030A then prints both the address and the 
instrument's current reading, and polls the next 
instrument having a higher address. A typical 
printing system might include the 2030A with a 
2190A Thermometer and an 8920A Voltmeter. 
One or more Y2036 PTI Polling Cables are 
needed for connecting more than one instrument 
in parallel to the 2030A. 


Math Power 


Simply enter two 6-digit constants from the 
front panel and the printer can calculate the 
difference (delta) or percent difference (%delta) 
between a preselected reference value and the 
input data. You can also program the 2030A to 
scale the incoming data using the general for- 
mula mx+b. 


Graphic Printing 

Select the range of data you want to analyze 
and the 2030A will plot a dotted graph over a 2 
inch full scale band of tape. Simply program the 
right and left limits of the graph area as if they 
were 0% and 100%. Whether the measurement 
range is “O to 1000” or “500 to 510” the 2030A 
automatically expands or contracts the range to 
fit within the 2 inch scale, and dot by dot plots a 
graph of the data you're recording. 


Alarms 


To control and monitor processes, the 2030A 
gives you the ability to continuously compare the 
reading of a measuring instrument against two 
programmable limits with six-digit resolution. If 
the reading exceeds either the high or the low 
limit, the 2030A prints the reading, the time, and 
activates an alarm output. 

When the 2030A is in its trace mode, the edge 
of the graph also act as alarm set points. 
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Digital Thermometers 


2030A (TemPak Series) 


Engineering Units 

The 2030A can be programmed to annotate 
data with the engineering units you choose. It 
overrides the basic measuring instrument's units 
with four alphanumeric symbols. Use this fea- 
ture for math scaling and offset to put converted 
data in the proper units, or to indicate % when 
printing percent or difference (%delta). 


Mode and Function Identification 


Each print mode and special function has a 
distinct label. At the beginning of each print 
cycle, the 2030A automatically prints the appro- 
priate labels so you know just what operations 
are to be performed. In the “interval limit” mode, 
for example, the 2030A prints Hi and Lo followed 
by the values assigned to each limit. 

All labels include real time or elapsed time 
when in use, instrument address, and a 6-digit 
header (HD) to indicate the month, day and year 
or other meaningful documentation. The diver- 
sity of symbols and special diagnostic messages 
add up to data that’s easy to interpret today or 
weeks from now. 


Specifications 


Technical Specifications 


Printer Type: Thermal, 20-column 
Characters: 5 x 7 dot matrix 

Character Set: 64 upper case ASCII plus °,f,k, 
m,n,p,Q,S,y,Z 

Print Rate: One line for each linefeed com- 
mand, 3 lines/second max 

Spacing: 6 lines per inch (approximately 2.4 
lines per cm) 

Paper: 2.5 inches wide, 240-foot roll. 

Paper Advance: Stepping motor, belt drive 
Buffer Storage: 1 line of data 

Dacimal Point: Automatically printed in correct 
location 

Print Head Test: Test pattern printed in all col- 
umns if paper advance depressed within 1 sec- 
cond of power turn on 

Print Modes: SINGLE, CONTINUOUS, INTER- 
VAL, INTERVAL LIMIT, TRACE, INTERVAL 
TRACE, and REMOTE (operated by contact 
closure, TTL- or DTL-compatible) 
Programmable Units: Up to four characters 
programmed from front panel. Code set is 64 
upper case ASCII characters plus °,f,k,m,p,Q, 
s,u and z. Overrides incoming units. 


Programmable Parameters: Tlme, Interval, 
Header, A constant, B constant, Hi Lin, Lo Lim, 
Units, Spec Adr. All are programmed from front 
panel. 

Clock: Internal crystal. Will measure time inter- 
vals and either elapsed time or real-time. Reso- 
lution is one second; range is 99 hours, 59 
minutes, and 59 seconds. Four modes: Elapsed 
time only, real-time only, elapsed time and time 
interval, or real-time and time interval. Real-time 
runs continuously and elapsed time is reset at 
the start of each print cycle. 

Alarm: Two 6-digit setpoints, assignable, cor- 
responding to six least significant digits of any 
one measurement instrument. Output is open 
collector, 28V max. Sinks 30 mA max. 
Graphic Printing: Trace is programmed by 
proper selection of A and B constants. Operates 
on one instrument. Graph scale is 2-1/8 inches 
(100 dots) wide. Ten percent scale markers 
printed. Accuracy +2% of graph scale. 

Math: Programmable to do scaling, delta, and % 
delta computations by proper selection of A and 
B constants. Operates on one instrument. Six- 
digit printout, maximum. Accuracy dependent 
on scale selected. 

Compatible Instruments & Options: 2180A- 
002, 2190A-002, 2300A-006, 7220A-521, 7250A- 
521, 7260A-521, 7261A-521, 8920A-521,8921A- 
521, 8922A-521 

PTI Polling: Prints sequential readings from up 
to nine Fluke measurement instruments with 
each having an internal preset address as fol- 
lows: Adr 1 — 2180A, 2190A, 2300A; Adr 2 — 
7250A, 7260A, 7261A; Adr 3 — 7220A; Adr 4 — 
8920A, 8921A, 8922A; Adr 6 — 2180A, 2190A, 
2300A; Adr 7,8, and 9 — Indirect Addresses. 
When a thermometer accessory is attached to 
the 2180A or 2190A via the thermometer acces- 
sory connector, the combination of thermome- 
ter and accessory acts as one instrument when 
polled. 

Thermometer Interface: Plug compatible with 
2180A/2190A with 21X0A-002 output option 
installed 

Scanner Interface: Plug compatible with 2300A 
Scanner. The 2180A or 2190A Thermometer 
attached to the 2300A Scanner does not require 
a 21X0A-002 output option. 

Interface: Through 36-pin AMP CHAMP, male 
connector. Signals: Data, 8 lines; Address, 4 
lines; Address Valid; Data Valid; Data Acknowl- 
edge; Scan in Progress. 


General Specifications 


Safety: IEC 348 Protective, Class 1 
Temperature: 0°C to +50°C, operating; -20°C to 
+70°C, non-operating 

Relative Humidity: <95%, 0°C to 25°C; <75% to 
40°C; <45% to 50°C 

Power: 11 to 15V dc, 90 to 132V ac, or 180 to 
250V ac, 47 to 440Hz, 40 VA maximum 

Size: PTI style D case — 13.1 cm Hx 20.5cm W 
x 32.7 cm L (5.15 in x 8.05 in x 12.85 in) 
Weight: Approximately 9 Ib with paper 
Included: Manual, power cord, one roll of paper 


Ordering Information 


Model January 1989 prices 


2030A Printer w/Fluke PTI Interface ..... $1450 


Interconnecting cables not included. Order Y7203 or 
Y7204 


Accessories (Also see page 485) 


Y2016 7" Rack Adapter, Single .............. 95 
Y2017 7" Rack Adapter, Double ............ 95 
Y2021 Panel Mounting Kit.................0+ 95 
Y2035 Thermal Paper, box of 10 rolls... 68 
Y2036* PTI Polling Cable .............::ccsc00 83 
Y7203 2 ft Cable, 36 pin PTI ..............08 55 
Y7204 5 ft Cable, 36 pin PTI..............0 70 


* Required when 2 or 3 measurement instruments are 
simultaneously connected to 2030A. Use two cables 
for 4 or 5 instruments. 


Service & Support 


Warranty 

One-year product warranty. See page 470 for 
further information on warranty terms and condi- 
tions. 


Extended Warranty 
SC1-2030A Repair (w/calibration) ......... 
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orders & Plotters 


The simplest and quickest method of 
measuring and permanently registering a low 
frequency signal is with an analog recorder. 
Fluke and Philips provide a choice of XY 
recording (signal vs. signal) and line recording — 
(signal vs. time) combined in the versatile 
PM 8271 single pen and PM 8272 two pen 
recorders, covering many measurement 
applications. 

In system applications and for hard copy of 
digital oscilloscope displays, the PM 8155 
digital plotter excels. With both HPGL and 
Philips GL as standard, GPIB/IEEE-488 or 
RS-232 interfaces, and a large 32K byte input 
buffer, plotting of measured datais bothfast 
and simple. For repeated plot applications, an a 
automatic feeder is available. a 

For measurement and recording of up. to 30 test 
“ee ee omens, olage Of iempcrature impute, the PM. ne : 
Page 458 PM 8238 multipoint recorder offers the combined _ “ 
) . e ses advantages of traditional graphic recording - as 
| ; well as numerical recording. With its reliable 
thermal print system, the PM 8238 is ideal for 
long term recording of tests and monitoring 
applications. 
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PM 8238 


“Maximum 30 input channels, scanned at 10/s 


Graphic or numeric data presentation 
Optional alarm output plug-in cards 


Interpolation between measuring points for continuous line-plots 


Memory modules for user-program storage 


AX + B scaled measurements 


Maintenance free thermal printing 


The PM 8238 is a 30 channel data recorder of 
the highest quality and reliability and is specifi- 
cally designed to be set and left running for 
extended unattended operation. It offers real 
measurement versatility with features such as 
memory modules, which allow storage of set- 
tings. It can directly record voltage or tempera- 
ture, with a wide choice of sensors in 2-or  4- 
wire configurations. Scanning takes only 100 
ms/channel, for quick alarm detection. Individual 
measurement values are presented on a front- 
panel display: chart output can be numeric for 
clear presentation of values; graphic, for spotting 
trends; or both in combination. 


Dependable Plotting, Durable 
Construction 


The PM 8238 has been designed and con- 
structed to give the highest quality and reliability 
in operation. Very reliable low noise reed relays 
are used for channel switching. The relays are 
tested to three times the normal operating life of 
the instrument. The number of components and 
PCBs is less than in similar instruments and the 
wiring has been reduced, cutting the chance of 
instrument failure; and special attention has been 
given to a rugged, durable construction. Quality 
and reliability is such that a high MTBF has been 
achieved. 


Printing is by a high quality, maintenance free 
thermal print head. The user does not have to 
change pens, replace ribbons, fill ink reservoirs 
or clear inkjets. The head is virtually unaffected 
by dusty environments, ensuring sharp, quality 
plots throughout the life of the instrument. 

To match the quality and reliability, the 
PM 8238 offers high accuracy and has a very 
broad spectrum of functions. 


Systems Use 


This instrument is ideally suited for unattended, 
preprogrammed operation, where the reliability 
is of maximum benefit. With optional IEC-625/ 
IEEE-488 (GPIB) or V24/RS 232-C interfaces, 
operation in a computer controlled environment 
is possible. These allow various functions such 
as output of measured values to a computer/ 
controller, remote control and set-up, presetting 
and programming and synchronized measure- 
ments. An optional extended TTL-control inter- 
face card provides remote control of some other 
functions such as chart speed, scan start, chan- 
nel changing and printing event markers, all via 
TTL level signals. At any time, a complete survey 
of parameters can be requested. 


Comprehensive Presentation 
Capabilities 

The full scale definition of 1000 dots represents 
a resolution of 1 uV over the 250 mm (10 in.) plot 
width (at 1 mV span). Each channel is stamped 
with its number and the plots are date and time 
stamped if required, allowing easy archiving and 
copying of plots for distribution. Measurement 
speed is such that all 30 channels are scanned 
in 3s; this makes the PM 8238 ideal for real-time 
monitoring and control of many variables; it also 
provides for quick reactions to alarms. Because 
of the high speed, it can also be used for moni- 
toring cause and effect on adjacent channels 
and for most applications, the plotting on such 
channels may be regarded as simultaneous. 
Charts are plotted on standard z-fold 250 mm 
(10 in.) wide thermal paper. 

The AX + B scaling function allows display of 
the appropriate range for the variable: for ex- 
ample when operated with a humidity sensor, 
instead of displaying the mV output, that channel 
can be scaled to read from 0...100%. 

In standby mode, input from the front panel or 
from a controller in a system set-up is directly 
recorded on the chart. Other information re- 
corded on the chart includes chart speed; tem- 
perature at the isothermal input block for cold 
junction compensation; alarm points; functional 
units - V, °C or scaled; and the time of unex- 
pected events such as power interruption. Dot 
density is alterable for each channel if the opera- 
tor wishes one to be highlighted. 


Numeric or Graphic Mode 


Numeric mode directly outputs the values of 
individual measurements, in a 10-column 
tabular form, and this mode can be instantly 
selected at any time while recording. It can also 
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print out automatically, at user defined intervals 
of one minute from 1 to 99, allowing quick over- 
views of actual measurement results. Printouts 
include codes to show fault conditions such as 
out-of-scale, under-scale, thermocouple break 
or alarm conditions met. 

Graphic mode gives optimum interpretation of 
results. It has a switchable interpolation mode 
that fills in dots between the actual measure- 
ment points. This gives continuous line plotting 
for direct detection of trerids, peaks and irregu- 
larities. The fast measurement time (100 ms/ 
channel) ensures the user can interpret events 
virtually in real-time. Comprehensive zero sup- 
pression facilities permit a flexible choice of 
scale positioning, so together with a chart speed 
continuously variable over 60 mm/min to 60 mm/ 
h, optimum use is made of printout area. Multiple 
readings in the same range can be re-scaled for 
immediate comparisons. Direct plots can also be 
automatically made of the difference in meas- 
urements on different channels, speeding up 
comparisons and eliminating the potential for 
calculation error. A numeric print out can be 
selected automatically, while in graphic mode, at 
user defined intervals in steps of 10 minutes. 


Simple Yet Versatile Operation 


No previous knowledge of the instrument, or 
knowledge of software or programming are 
needed to operate this instrument. All tasks such 
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as linearization and mixing of variable measure- 
ments on different channels are automatically 
handled by the recorder. PM 8238 can handle 
any combination of voltage or 2- or 4-wire tem- 
perature measurement on the maximum 30 
channels (15 for 4-wire operation). Parameter 
settings are entered directly at the instrument 
keyboard, or from a remote PC or controller via 
one of the systems interfaces. All function keys 
have an LED to indicate activation. Keyboard 
settings are lockable to prevent accidental 
changes. 

Programming is simple, via front panel key- 
strokes and clear error messages are provided. 
The range of possibilities for unattended opera- 
tion is extended by the programming modules 
which can store settings. There is even a “copy 
channel” function for fast repeat programming. 


Voltage Measurements 


Choice of voltage ranges up to a maximum of 
+30 V, with spans of 1 mV to 30V. The zero 
suppression facility allows the span to be located 
as a window over the selected range, and is 
entered by typing in the zero- and full-scale 
values of the window. 


Temperature Measurement 


Pt 100 uses the 4-wire connection, eliminating 
errors due to wire resistance; and the low 
0.77 mA source current prevents self-heating. 


For thermocouples three different forms of 

cold junction compensation are provided: 

* automatic 

* fixed at O°C, 20°C or 50°C 

* compensation from any other channel, elimi- 
nating the need for long compensation wires if 
the instrument is not near the measurement 
point. 

Cold junction compensation is achieved by a 
built-in isothermal block ensuring <'/4°C differ- 
ence between terminals. The block is in a lock- 
able compartment at the back, to protect it from 
any external effects such as direct heat radiation 
or convection. The difference measurement 
facility also helps eliminate cold junction errors; 
it automatically calculates the difference in read- 
ings beeen two channels, greatly reducing this 
type of inaccuracy (common to two channels). 

Linearization is automatic for the 4 most com- 
mon thermocouples: J-, K-, S- and T-type, with 
options for R-, B-, E-type, Nicrosil/Nisel and Ni- 
Ni. The zero suppression facilities described in 
the voltage measurement section are also avail- 
able for temperature measurement. Error mes- 
sages alert the operator if something goes wrong 
such as a break in thermocouple connection. 


Alarms 


The alarms may initiate one of several re- 
sponses: e.g. increasing line intensity, print only 
on alarm or vary the chart speed. The PM 8328 
unit provides for a maximum of two alarm cards 
to provide several alarm combinations. Slot 1 
provides one minimum alarm and one maxi- 
mum for odd numbered channels; slot 2 the 
same for even numbers. The cards simply plug- 
in and two common contacts for min/max values 
are provided. 
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Recorders & Plotters 


PM 8238 


Specifications 


Technical Specifications 
Voltage Measurements 


Ranges and Spans: 


Permitted span} Full- and zero- | Range 
scale limits 
ale 


mV 30 mV 
+30...4300 mV 
-3000...-300 mV |3000 mv 
+300...+3000 mV 


Accuracy: +0.1% of input value +0.1% of span 
Temp. Coefficient of Accuracy: 0.2% of the 
input value per °C 

Input: 

Input Offset Voltage: <5 pV (= 1.25 mm at span 
of 1 mV) 

Input Offset Voltage Drift: <0.5 uV/°C 

Input Current: <100 pA 

Input Impedance: 10 MQ 

Max. Voltage between any Terminal and Earth: 
42 V,, or 30 V,. 

Possible Input Configurations: 2- and 4-terminal 
Common Mode Rejection Ration (CMRR): 
>132 dB for DC 

Series Mode Rejection Ration (SMRR): 
>38 dB for 50 and 60 Hz + 1% 

Measurement Time: 100 ms per channel 


Thermocouple Measurements 


Thermocouple Types: 

J-type (Fe-Const)' 

L-type (Fe-Const DIN) 

K-type (Chromel-Alumel’ + DIN) 
S-type (Pt-Rh 10Pt' + DIN) 
T-type (Cu-Const') 

U-type (Cu-Const DIN) 

' IEC 584-1, IPTS 68 


Ranges and Spans 
Full- and zero- 
scale limits °C 


Type | Permitted span 
(see note) 
Ale 25...700 -200(-50)...+500 500 
250...850 -100(-20)...+705 750 
30...900 -200(-50)...+700 700 
300...1470 -100(-20)...+1370 | 1370 


cc 


A 


n 


Is | 250...1600 0...+1600 1600 
T,U | 35.600 _| -200(-50)...+400 | 0400 


Note: The minimum input temperature above which full 
resolution (100 points) is obtained at the minimum span 
is indicated between brackets. 


Accuracy (excl. Thermocouple): basic accu- 
racy + cold junction contribution 0.1% of span 


Basic Accuracy (over rated temp. range): 


+0.1%, T,, +0.2°C (+0.55°C, 
T,, <50°C) 

+0.1%, T,+0.3°C (+0.4°C, 

T,, <-20°C) 

+0.05%, T,, +0.35°C (+0.75°C, 
T, <-50°C) 

+0.1%, T, +0.7°C (+0.8°C, 

T, <-20°C) 

0.1% T, +1.3°C 

+0.1%, T, +0.3°C (+0.6°C, 

T,, <-50°C) 


1.2 x cold 


Cold Junction Contribution: = 
junction 


Cold Junction Accuracy: 

Measured Internally (Automatic): +0.45°C 
+ 0.02(1, 4.3 23) & 

Measured Externally (in Channel NN): Accu- 
racy of external channel NN 

Fixed (at 0°C, 20°C or 50°C): accuracy of exter- 
nal supplied temperature 

Input Configurations: 2- and 4-terminal 

Max. Voltage between any Terminal and Earth: 
42V,,or 30 V,. 

Measurement Time: 100 ms per channel 


PT 100 Measurements 


Pt 100 Temperature Measurement Current: 
0.7685 mA 

Span: 25...1050°C (span is the difference be- 
tween the selected full-scale value FSV and the 
selected zero-scale value ZSV) 


Full- and Zero-scale Limits: -200...+850°C 
Accuracy (excl. Transducer): +0.10% of 
T,, + 0.25°C + 0.06(T,,, - 23)°C + 0.1% of span 
Linearization: Acc. to DIN 43760/BS 1904: 1964 
Input Configuration: 4-terminal input 

Max. Voltage between any Terminal and Earth: 
42V,,or30 V,, 

Measurement Time: 100 ms per channel 


Resistance Measurements 


Transducer Resistance: 0...3.9kQ 
Measuring Current: 0.7685 mA 

Accuracy of the Current: +0.015% 
Temperature Coefficient of Current Source: 
0.005% per °C 

Input Configuration: 4-terminal 

Differential Measurements 

Achannel X can be programmed to measure the 
difference relative to another channel Y 


Alarm Relay (in PM 8238 and PM 9895) 


Contact Ratings: 

Switched Power: 10 W max. 

Switched Voltage: 45 V,, or 30 V,., max. 
Maximum Voltage between Contacts and 
Earth: 42 V,,, or 30 V,,, (rms) 

Alarm to Contact Closure Time: depends on 
number of measured channels 

Current through Closed Contacts: 2 A, DC or 
AC (rms) max. 

Contact Resistance: 50 mQ 


General Specifications 


Mains Voltage (Factory Set): 220...240 
Vie t-10%5°1101.127 Vi ee IO% 

Mains Frequency: 50 Hz + 5% (can be set to 
60 Hz) 

Electrical Safety: Acc. to IEC 348 class 1; VDE 
411 class 1 

Dimensions (h x w x d): 284 x 352 x 444 mm 
(incl. feet) 

Weight: Approx. 13 kg. 

Climatic Conditions: Acc. to IEC 359, C1 tested 
acc. to IEC 68 

Rated Temperature Range: operation within 
spec, +5...+50°C; limits of operation, 10...+50°C 
Humidity: 20...80% RH non-condensing 

Max. Dewpoint Temp: 26°C 

Storage and Transport: Acc. to IEC 359; tem- 
perature -40...+70°C 

Reference Conditions: Acc. to IEC 359; tem- 
perature 23°C + 2°C; humidity 45...75% RH 
Warm-up Time: 30 Minutes 


Resolution: 

Recording in Dot Mode: 0.1% of span 
(1000 points) 

Recording in Numeric Mode: absolute value of 
the measured input with signal printed to four 
digits 

Displayed Value: absolute value of the meas- 
ured input with signal indicated to four digits. 
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Recorders G 


PM 8238 


Included with the instrument: 

* package of 5 books of folded thermo-sensitive 
paper (20 m each), black imaging 

° 2 fuses 1.6 A-T 

* mains cord 

* paper output tray 

* program module 

* operating manual “PM 8238 Multipoint Data 
Recorder” 

* operating manual “PM 8238 Interfaces to other 
devices” 


KS 8238 Industrialized Configuration 


This multipoint recorder comes in two main- 
frame versions. The PM 8238 is designed for 
|aboratory/bench top environments while the KS 
8238 is designed for more industrial/systems 
environments. Both mainframe versions use the 
same internal hardware and software compo- 
nents. They differ only in packaging. The KS 8238 
comes with all of the hardware necessary to 
panel mount standard. It also has a locking, 
gasketed front panel that covers the entire front 
of the instrument. This makes it more impervious 
to dusty and dirty environments as well as provid- 
ing additional security against operator error. 
The KS 8238 also does not have a main power 
switch to make it easier to slave it off of the 
system power. 


Ordering Information 


Model January 1989 prices 
PM 8238/013 30 Channel Multipoint 
FRECOLUOU errr rt terctinere cccnersc cares $5500 
KS 8238/013 30 Channel Multipoint 
Industrial Configuration Recorder ....... 


Accessories 
PM 9141/02 3 Program Modules ........... $175 
PM 9838/20 19 inch Rackmount Unit .... 140 
PM 9890/02 RS 232C/V24 Interface ...... 800 
PM 9891/02 IEC-625 Interface............... 950 
PM 9893/01 Extended Control Interface 350 
PM 9895/02 Alarm Relay Card for 

15 chanmelsten sc. waste cceses-cecesese coos 525 
PM 9930A/03 5 books Z fold Paper, 

NOMEN ZOM con cavnae ester opote daa eer ace eats 90 


Additional Thermocouple Linearization Units 


PM 9897/03 Type R (0...1765C) ............ 450 
PM 9897/13 Type B (250...1820C) ........ 450 
PM 9897/23 Type E (-200...400C) ......... 450 
PM 9897/33 Type E (-100...1000C) ....... 450 
PM 9897/43 NiCrSi/NiSi (0...800C) ........ 450 
PM 9897/53 NiCrSi/NiSi (0...1200C) ...... 450 
PM 9897/63 Ni/Ni, 18% Mo (0...1400C). 450 
Cables 

Y1707 2m Cable for RS 232C................. 125 
Y1705 RS 232C Null Modem Cable....... TAS 


Y8022 2m Cable for IEEE-488 ............... 


Service & Support 


Warranty 

One and a half year warranty. (See page 470 
for further information on warranty terms and 
conditions). 
Note: The above configurations meet North American 
requirements. For other power options see page 491. 


A ee ee ener ror Sane 
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Recorders & Plotters 


PM 8271 & PM 8272 
«ap 


IEEE-488 


PM 8272 


ts sa lis a Universal Recorders 


See kit available 


The PM 8271 single pen and the PM 8272 dual 
pen recorders offer precision XY and line record- 
ing in the same instrument, with many functions 
built-in for both modes. Now you can have top 
quality XY and Xt recording without having to 
specify two instruments. They can be used with 
sheet paper up to ISO A3 (297 x 216 mm)/ANSI 
B (11x 17 in.) size, or with Z-fold paper for charts 
or multiple X-Y recordings. 

Most XY recorders hold the paper stationary on 
a flatbed writing surface, and then move the pen 
in X and Y axis. The PM 8271/72, however, 
moves the paper in one axis, and the pen is then 
moved in a perpendicular axis. The result is 
superior versatility for both XY and Xt recording. 

The PM 8271/72 range of standard functions 
includes automatic paper edge detection and 
sheet positioning for A3, A4, A and B size paper 
for simplified X-Y recording. When Z-fold paper 
is used, these recorders offer a large flat-bed 
area for convenient note-taking. Throughput is 
very high as there is no need to wait for electro- 
static chart holds to release (as on standard 
flatbed XY recorders). Other problems related to 
electrostatic chart holds such as paper bubbling 
and susceptibility to dust are also eliminated. 
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X-Y Recording 


For recording one measurement parameter 
versus a second (generally not time), the 
PM 8171 provides a reliable, accurate paper 
transport, high sensitivity input, timebase and 
remote control interface. 

The PM 8272 expands on this performance, 
with dual pan performance to record two para- 
meters versus a third. 


Line Recording 


As line recorders, for recording one or two 
parameters versus time, the PM 8271/72 have 
high input sensitivity and exceptional long-term 
stability, making them ideal for product endur- 
ance tests requiring consistent, precision re- 
cording over extended periods. 

They have a unique auto zero-suppression 
mode, which ensures fast connection to un- 
known signals by automatically setting a cali- 
brated offset. This facility will read just the zero- 
suppression if the measured signal moves off- 
scale. With this feature it is possible to make 


unattended high resolution measurements with- 
out the risk of losing important information through 
off-scale pen movements. 

The PM 8271/72 have low-cost temperature in- 
puts covering PT 100, J-type and K-type thermo- 
couples. These simply plug into the rear panel of 
the recorder, and provide full linearization and 
cold junction compensation. 

Optional accessories such as event markers 
and rack mounts, plus wide-range mains and DC 
power supplies further increase the versatility of 
these instruments. 


Keyboard Operation 


A keyboard with full LCD indication for each 
channel setting has replaced the conventional 
rotary switches, making all recording functions 
instantly accessible. To ensure that important 
tests cannot be disturbed by unauthorized per- 
sonnel, a keyboard disable function can be used 
to prevent keyboard access. 


Enhanced Recording Features 


The PM 8271/72 feature a variety of improved 
performance features. A diagonal speed of more 
than 130 cm/s for sheets in the X-Y mode en- 
sures accurate tracking of incoming signals. 

Recording versatility is enhanced through a 
selection of 25 measurement ranges for both the 
X (chart) and Y (pen) channels. These range 
from 40 uV/cm to 2V/cm, equating to full scale 
inputs from 1 mV to 50V. This large range often 
eliminates the need to use uncalibrated meas- 
urements for signals just above the range limits. 

For the chart channel, user-programmable chart 
speeds or time-base settings allow custom set- 
tings to meet the needs of specific applications. 
Chart speeds can be set as required in the 
ranges 30 to 1200 mm/min. and 10 to 1200 mm/h. 

Where measurement signals with DC offset 
are to be recorded, PM 8271/72 have 7 cali- 
brated zero-suppression levels covering signal 
offsets of up to 500%. With this high perform- 
ance level, special care has been taken to avoid 
measurement errors caused by noise and spuri- 
ous signals, resulting in a CMRR of 150 dB for 
these recorders. 


Bench, Rack or Field Operation 


The PM 8271/72 will operate on a wide-range 
of power supplies. The high efficiency switched- 
mode power supply can be used on power volt- 
ages of 115V or 230V (+/-15%) without switch- 
ing. A separate 24 VDC input is also provided as 
standard for convenient field operation. 

The recorders are compact, making them ideal 
for bench use, while the optional slide-in rack- 
mount allows them to be built quickly and easily 
into larger measuring systems housed in 19-inch 
rack units. 
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Recorders & Plotters 


PM 8271 & PM 8272 


Logic, RS 232 or GPIB Interfaces 


The PM 8271/72 have a standard logic-level 
external control input for system measurements 
which allows basic functions like penlift, ser- 
vokill, dipmarking and chart speed to be con- 
trolled. Alternatively, bus-controlled operation, 
via the RS 232/V24 and GPIB interfaces, enable 
functions like range and zero-suppression to be 
controlled. This makes these recorders suitable 
for integration into complete system measuring 
applications. 


Advanced Mechanics and 
Materials 


The use of high-density, engineering-grade 
polycarbonate casings provides outstanding 
mechanical properties in terms of rigidity, dimen- 
sional stability and durability, as well as giving an 
attractive appearance. A special injection mold- 
ing technique results in extremely fine mechani- 
cal tolerance, so that each part fits exactly. 

This construction technique ensures a high 
degree of functional integrity, as well as consis- 
tent high quality in manufacture through elimina- 
tion of traditional assembly procedures involving 
numerous individual components. 


MTBF of over 20,000 Hours 


These two recorders use the latest, thoroughly 
proven technologies in both electronics and 
mechanical construction, ensuring an outstand- 
ing specification and full conformity with all 
applicable safety regulations. 

The 8271/72 are manufactured in Philips’ new 
instrument factory, using high quality compo- 
nents and advanced manufacturing processes 
(NEN 2646 approved). Application of stringent 
quality-assurance standards is an essential and 
integral part of the overall manufacturing proc- 
ess. With this advanced technology in design 
and manufacture, ithas been possible to achieve 
an MTBF figure of more than 20,000 hours for 
these recorders. 


Specifications 


Technical Specifications 


Types: PM 8271 single pen and 8272 dual pen 
Modes: XY and Xt (line) recording 


Media Sizes 


For XY Modes: For XY or line modes Z-fold 
sprocket paper, 20m long (PM 9920 types) 
ISO A4: 210 mm x 297 mm (8.27 in x 11.68 in) 
ISO A3: 297 mm x 420 mm (11.69 in x 16.54 in) 
ANSI A: 279 mm x 216 mm (11 in x 8.5 in) 
ANSI B: 432 mm x 279 mm (17 in x 11 in) 
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Maximum Writing Area (XY mode): 250 mm x 
380 mm (9.84 in x 15 in) 

Variable Sensitivity Adjustment: By potenti- 
ometer from calibrated span (0.5 to 1.0 times 
span) 

Accuracy: <0.25% fsd 

Dead Band: <0.2% fsd 

Linearity: 0.1% fsd 

Calibrated Zero Suppression: 0%, 50%, 100%, 
150%, 200%, 300%, 400%, 500% of range 
Variable Zero Suppression, for both Chart 
and Pen Channels: By potentiometer from -5% 
to +105% of range 

Input Impedance: 1 MQ 

Input Type: Floating 

DC CMRR for Chart and Pen Channels: >150 
dB 

AC CMRR (<100 kHz): >130 dB 

AC CMMR (50/60 Hz): >56 dB 

Maximum Input Voltage: 30 VDC: range <500 
mV fsd; 42 VDC: range >500 mV fsd 
Timebase/Chart Speeds: 14 fixed speeds of 
10, 20, 30, 60, 120, 300, 600 and 1200 mm/h; 
and 30, 60, 120, 300, 600 and 1200 mm/min. 
plus 10 user definable speeds 

Power: AC: 115 or 230V 15%, 50 to 60 Hz (no 
switching required) 

Dimensions: 132 mm H x 444 mm L x 345 mm 
W (5.2 in H x 17.4 in L x 13.5 in W) 

Weight: 5 kg (11 Ib) 

Safety Approvals: IEC 348 class 1 
Environment Approvals: IEC 359 class 1 (C1, 
M1, S2) 

Operating Conditions: +5 to 40°C, 20 to 80% 
RH 

Storage Conditions: -40 to +70°C, 5 to 95% RH 
EMI: VDE 0871 B, VFG 1046 

Warm-Up Time: <30 minutes 


Chart/Y Channel 


Calibrated Input Sensitivity: 25 calibrated 
ranges from 40 np V/cm to 2 V/cm in a 1:2:4:5:8: 
sequence 

Writing Speed: Sheet paper 90 cm/s; Z-fold 
30 cm/s 

Step Response Time: Sheet paper 0.9s; Z-fold 
0.28s (over 250 mm) 


Pen/X Channel 


Calibrated Input Sensitivity: 25 calibrated 
ranges from 40 uV/cm to 2 V/cm in a 1:2:4:5:8 
sequence (Equivalent to 1 mV to 50V fsd) 
Writing Speed: 100 cm/s 

Step Response Time: 0.25s 

Penlift: Front panel or remote control 
Supplied with the Instrument: Two pens per 
channel, 50 sheets A3 paper, one packet Z-fold 
paper, fuses, operating manual, cleaning brush, 
potentiometer oil, screwdriver, sheet paper guide, 
dust cover, AC power cable, DC power cable, 
remote control DIN connectors. 


Ordering Information 


Models January 1989 prices 


PM 8271/01 Single Pen XY/Line 
RECOMGGi eee reece eRe, cars $1850 

PM 8272/01 Dual Pen XY/Line 
RECOMGOR Ri ateiernbartcrtccnscsstat od tecis 


Accessories 


PM 9870/10* Left Hand Event Marker 
(only available as factory-fitted 
option) 

PM 9870/20 19-inch Rackmount 
Kit So Ethig hese eee ee 

PM 9870/30 Sliding Rackmount 
Ki tiece eect aceon ccs el ieee Sete Mamie ORE 

PM 9870/40 Dust Cover (not for 
USE MWvitheMO8/710/80)ieeeeseeeeae eeneetees 

PM 9191/02* GPIB Interface .................. 

PM 9190/01* RS 232 Interface .............. 

PM 9877/01 Pt 100 Unit ...................... 

PM 9877K/2 K Type Thermocouple 


UU iter eet: cotter ste svar caer auton 200 
PM 9877J/2 J Type Thermocouple 
NUR Lisee cate aeehhnea eeuae nena ree pea bree ee coaneo® 200 


* Must be factory installed. Please state these options 
clearly when ordering. 


Consumables 
PM 9856/05 10 Blue Pens for PM 
S272 (OWE CMANME! ieee teeter ee 50 
PM 9857/05 10 Red Pens for PM 8271 
or PM 8272 (lower channel) ..............- 50 
PM 9857B/05 10 Blue Pens for PM 8271 
or PM 8272 (upper channel) ............... 50 
PM 9920/00 0 - 10 mm Linear ScaleZ-fold 
Paper with 10 mm grid (20m) ............. 35 
PM 9920/01 100 - 0 Linear Scale Z-fold 
Paper with 20 mm grid (20m) ............. 30 
PM 9920/05 0 -10 mm Linear Scale Z-fold 
Paper with 20 mm grid (20m) ............- Bo 
PM 9953/53 Pack of 250 Sheets ANSI B 
Papers fe. Sea ve, Hamar er dae Ore. 35 
PM 9953/54 Pack of 500 Sheets ANSI A 
Papers. 2s 8. iieg hrs area 35 


Use of stated paper and pens is recommended for 
optimum drawing quality. Pen life: if kept covered when 
not in use, pens will draw lines approximately 1500m 
long. 


Service & Support 


Warranty 

One-year product warranty. See Page 470 
for further information on warranty terms and 
conditions. 
Note: The above configurations meet North American 
power requirements. for other power options, see 
page 491. 
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Recorders & Plotters 


PM 8155 


PM 8155 Digital Pen Plotter 


The PM 8155 multicolor plotter meets your 
hard copy graphics needs with an outstanding 
combination of performance, versatility and ease- 
of-use. Compatible with a wide variety of Fluke 
and Philips instruments, it provides a strong 
complement to your test systems-as well as sup- 
porting your computer-generated graphics 
needs. 


Fast, Precise Performance 


This multi-purpose plotter produces easy-to- 
read graphics in up to 8 colors (all automatically 
selected) on a variety of media including both 
paper and transparency, in 11 x 17 inch (ISO A3) 
and 8-1/2 x 11 inch (ISO A4) sizes. 

Resolution of 0.05mm, with reproduceability of 
0.1 mm (0.3 mm with pen change) ensures pre- 
cise, clean graphics. The maximum plot speed 
of 50 cm/s, regardless of pen direction, provides 
timely results. Plot speed is also fully program- 
mable in 1 cm/s increments to further ensure 
superior trace quality. 


PM 8155 


NS 


Expanded Buffer for Improved 
Efficiency 


With a full 32k Byke input buffer, the PM 8155 
ensures user-efficiency by being able to accept 
a large volume of input data. This frees the 
source instrument (oscilloscope, etc.) or com- 
puter from which it is plotting to move on to the 
next task while the plotter is at work. 


Convenient Auto-Sheet Feeder 


Efficiency of use is further enhanced by the 
optional sheet feeder. Accommodating 8-1/2 x 
11 inch (alternately ISO A4) sized sheets, the 
feeder includes a paper cassette and an output 
stacking tray. Both can easily be added to the 
plotter with no need for adjustment or modifica- 
tion, making the PM 8155 ideal for unattended 
production of large series of multiple plots. 


Versatile Graphics Language and 


Interface Options 

Built-in intelligence/firmware provides compati- 
bility with both HP Graphics Language (HP- 
GL™) and Philips-Graphics Language, with 
simple rear panel selection. Further, both GPIB/ 
IEEE-488* and RS-232C models are available, 
assuring compatibility with a wide variety of ap- 
plication needs. 

The versatile PM 8155 can also be used as a 
straight-forward printer, printing out all data as 
received, including control characters and de- 
limiters. This allows incoming data to be ana- 
lyzed, providing information about the computer 
or instrument/plotter combination. 


Added Fluke & Philips Compatibility 


The PM 8155 is ideal as an output device for a 
variety of other Fluke and Philips instruments. 
Interface it directly to the PM 3350 or PM 3320A 
digital storage oscilloscopes, for example, with 
the need for a controller, to provide high resolu- 
tion, hard copy documentation of both the signal 
and the scale factors displayed on the CRT. Add 
the Auto-Sheet feeder, and the DSO’s Auto-Plot 
feature lets you document long series of single- 
shot events-unattended. 


Specifications 


Media Sizes: ANSI-A: 8 1/2 x 11 in; ISO A4 (210 
x 297 mm). ANSI-B: 11 x 17 in; ISO A3 (297 x 410 
mm) 

Maximum Plotting Area: 11.3 x 16 1 in (297 x 
410 mm) 

Paper Hold: Electrostatic 

Pens: 8 (or 7 + digitizing reticle); [7 (or 6 + 
digitizing reticle) when paper feed used] 

Pen Type: Fibertip, transparent, permanent, liq- 
uid ink drafting 

Media: Paper, transparency 

Resolution (min. addressable step size): 0.05 
mm; 0.025 mm internally 

Reproduceability: 0.1 mm; 0.3 mm (after pen 
change) 

Pen Velocity (max axial): 50 cm/s, program- 
mable from 1-50 c/ms, in 1 cm/s steps 

Pen Acceleration: Max 0.3g with pen down 
Interfaces: IEEE-488; implemented functions 
SH1, AH1, T6, L3, SR1, RLO, PP1, DC 1, DT, 
CO, E1. RS-232C; Terminal wiring, full duplex, 
protective ground, baud rates 300-9600 

Input Buffer: 32k Byte 

HP-GL Character Fonts: US ASCII, French, 
German, Swedish, Norwegian, English, Italian, 
Spanish, Portuguese, Katakana. Additional user- 
defined characters 

HP-GL Compatibility: PM 8153, HP 7475 
Philips GL Character Fonts : US ASCII, French, 
German,Spanish, Swedish 

Philips GL Printing Styles: Matrix, Simplex, 
Mulitiplex 


* The terms GPIB and IEEE-488 may be used inter- 
changeably throughout this catalog. 
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Recorders & Plotters 


Philips GL Compatitibilty: PM 8151, PM 8153, 
PM 8154, 297 mm sizes, capacity 100 sheets, 
comprising paper cassette and stacking tray 
Automatic Paper Transport: Optional sheet 
feeders for 8-'/2 x 11 in or 210 x 297 mm sizes, 
capacity 100 sheets, comprising paper cassette 
and stacking tray 

Power Supply: 115 or 230V +15%, 50-60Hz 
Temperature Range: 5 to 40°C (operating); 
-27 to 70°C (storage) 

Size: 170 H x 555 W x 483 D mm 

Weight: 11.2 kg net, (30.02 Ibs); 13.5 kg 
(39.19 lbs) with paper feed unit 

Included: User Manual, Protective Cover, Fi- 
bertip Pens (red, blue green, black) 2 each, 
Digitizing Reticle, Pad of 11 x 17 in (287 x 410) 
mm) paper (50 sheets), Fuses, Power Cord, Soft 
Plastic Dust Cover 

Power Comsumption: 45 VA 


Ordering Information 


Models January 1989 prices 
PM 8155B/13 Plotter 
w/IEEE-488 Interface ...................000 $1750 


PM 8155S/13 Plotter 


W/RS-232C Interface ...............:cccccc000. 1750 
Options 
PM 9855/01 Sheet Feeder, 210 x 297mm 
(ISO-A4) Paper Format ............::0ee 500 
PM 9855/51 Sheet Feeder, 8-'/2 x 11 in 
(ANSI-A) Paper Format .............:c0 500 


PM 8155 


Accessories 
PM9955/01 Set of 2 x 4 fibertip pens; 


red blue, black, green ...........ccccscceeee $45 
PM 9955/05 Set of 2 x 4 fibertip pens; 

purple, yellow, violet, brown ................ 45 
PM 9876S/901 Set of 10 overhead pens, 

DB  COIONS acmteis, tc ctes reece tatene nee 70 
PM 9953/53 Pack of 11 x 17 in 

(ANSI-B) Paper, (250 sheets) ............ 35 
PM 9953/54 Pack of 8-'/2 x 11 in 

(ANSI-A) Paper, (500 sheets) ............. 35 
PM 9953/03 Pack of 287 x 410mm 

(ISO-A3) Paper (250 sheets) ............. on req 
PM 9953/04 Pack of 210 x 297mm 

(ISO-A4) Paper (250 sheets) .............. on req 


mn ————  ——_——————————————————— 
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Customer Support | 


Repair, calibration and system integration. 


Training: 


Education | 


° 


Customer S support Services 


As our customers demand new and more 
complete test and measurement solutions, _ 
Fluke and Philips are becoming more than a 
manufacturer of affordable, efficient products. 
We are dedicated to providing the best 
services possible to support our products in 
your specific application. To protect your - 
product investment, Fluke and Philips Techni- 
cal Service Centers are located worldwide to 
support you with Parts, repay and calibration 


- services. 


To ensure you realize maximum productivity ; 
in your specific application, Fluke and Philips 
also offer applications and maintenance 
training, software and systems integration i 
services, and product application consulting. — 

Extend the quality of your instruments ele 
our Customer Support Services. You can 


expect responsive service a eupeen | that's Rea. 
‘right for your eee needs. » ciate ee 


Worldwide Technical Centers a Nghe 468 ! 


Educational a| Support Programs ............ me 481 i 


; Metrology Services Ei Leni Rah eo 482 


Technical Support Literature .. My Mere 483 
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Customer Support Services 


World-wide Technical Service Centers 


@ Denver 


National System Integration 


@ Dallas 


Technical Center 
and 


Group 


See page 493 for listing. 


Corporate Headquarters 


Fluke 

John Fluke Mfg. Co., Inc. 
Customer Support Services 
P.O. Box C9090, M/S 239D 
Everett, WA. 98206 

USA 

Tel: (206) 356-6310 

Telex: 152-662 FLUKE EVT 


Philips 

Philips International B.V. 
Test & Measurement 
Building TQ Ill-4 

5600 MD Eindhoven 
The Netherlands 

Tel: 31 (40) 782300 
Telex: phtc nl 
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Customer Support Services 


Calibration & Repair 


Service Offerings 
Full Service: 


Performance Calibration & 
Advantages Verification Complete Repair 


NEW Full Coverage Discount per 
Service Agreement instrument mix, 
° OEM dollar volume and 
length of contract 


Extended Warranty 10% Discount plus 
significant savings over 
standard prices 
(all CRT’s are included) 


Blanket Purchase 
Order 10% Discount 
(standard prices) 


Standard Price Savings over Labor & 
Service Materials Costs 
- Emergency 48 Hour - Special Service 


Out of production/ 
modified instruments 

Service Methods 

On-Site 


° Indicates availability of service option 

*On selected instruments 

Special discount promotions throughout the year. 
Discounts cannot be combined with other discounts. 


Value-added Services Costs Self-Maintenance Metrology Services 
° 90 Day “Full Instrument” * Service Parts * State-of-the-art, primary standards lab 
Warranty, including CRT No Charge ® Modular Exchange Program (MEC) * NIST (NBS) traceability 
(Storage CRT’s included * Recommended Spare Parts Kits (RSPK) * Cost-effective, convenient service programs: 
only if replaced) * Upgrade/Service Kits - Traceability Maintenance Programs 
* Service Reports No Charge ® Operator and Service Manuals - Standards Calibration Services 
* Calibration Certification’ * Provisioning - Support for “1990 Electrical Unit Change” 
& Instrument Labels No Charge * Microfiche Program Includes: 
Options - Product Change Notices 
* Automatic Upgrades Call Technical ~ Parts 
Center - RSPK 
* In and Out Calibration  $15to$75depend- - MEC 
Reports ing on instrument ~ Manual Index 
type - Technical Bulletins/Troubleshooting 
® MIL-STD 45662 " Information 
Calibrations 


a ha Ss sss SS 
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Variety of services to meet each 

customer's needs 

90-day warranty of complete unit 

Installation of product improvements 

Full NIST (NBS) traceable calibration 
and/or alignment 

Documented quality assurance program 

Compliance with MIL-STD-45662 and 
nuclear industry standards 

Special calibration data available 

Pick up and delivery services 


Each Fluke Technical Center is equipped with 
the necessary instruments, standards, proce- 
dures, and personnel to maintain Fluke and 
Philips products at peak performance. The pro- 
cedures and documentation comply with MIL- 
STD-45662 and Nuclear Regulatory Commis- 
sion requirements, assuring accuracy traceable 
to the National Institute of Science & Technology 
(National Bureau of Standards). Proper use of 
measurement standards is carefully and con- 
tinually monitored through acorporate Controlled 
Audit Program. 

Fluke’s Customer Support Services is dedi- 
cated to a single goal — providing the best 
possible service for both our products and our 


customers. To achieve this goal, we have ex- 
panded our range of repair and calibration serv- 
ices to provide more solutions and flexibility for 
our customers. 

Every service is designed to meet a different 
level of product support, whether it’s a single 
unscheduled repair or a five-year Service Agree- 
ment that meets MIL-STD-45662. 


Service Warranty 


Fluke warrants products it services and parts it 
sells to be free from defects in material and 
workmanship for the period given below: 

(1) product repaired under Standard Price Pro- 
gram for 90 days from shipment of repaired 
product. 

(2) product repaired under Extended Warranty 
Plan for the period of the extended warranty. 

(3) product repaired under Labor and Materials 
Services for 90 days from installation, re- 
placement parts installed under OnSite Repair 
Program for 90 days, and labor under On- 
Site Program for 14 days. 

(4) service parts for 90 days from date of ship- 
ment. 

This warranty applies if you are the original 
purchaser. It does not apply to fuses, disposable 
batteries, or any product or part which has been 
misused, altered or damaged by accident or 
abnormal conditions of operation. 

For warranty service, contact your nearest 
Fluke Technical Center for shipping instructions. 
If the product is returned to the Technical Center, 
it should be shipped freight prepaid. 

Fluke will, at its option, repair your product or 


provide a module exchange free of charge. 
However, if Fluke determines that the failure was 
caused by misuse, alteration, accident or abnor- 
mal conditions of operation, you will be billed for 
the repair. After repair, we will return the product, 
freight prepaid. 

THE WARRANTY STATED ABOVE IS YOUR 
SOLE AND EXCLUSIVE WARRANTY AND IS 
IN LIEU OF ALL OTHER WARRANTIES, EX- 
PRESS OR IMPLIED, INCLUDING BUT NOT 
LIMITED TO ANY IMPLIED WARRANTY OR 
MERCHANTABILITY OR FITNESS FOR ANY 
PARTICULAR PURPOSE. FLUKE SHALL NOT 
BE LIABLE FOR ANY SPECIAL, INDIRECT, 
INCIDENTAL OR CONSEQUENTIAL DAM- 
AGES, WHETHER IN CONTRACT, TORT OR 
OTHERWISE. 


NEW Full Coverage Service 

Agreements 

® Comprehensive coverage for Fluke, Philips 
and for mixed instrument types 

* Flexible Service Agreements that meet your 
total installed test and measurement instru- 
ment needs 

° Most cost-effective service 

® Large volume and multi-year discounts 

® Handle all your service needs with one simple 
plan 

The traditional high quality service you expect 
on your Fluke and Philips instrumentation is now 
available on your other test and measurement 
equipment. Call us to tailor a Full Coverage 
Service Agreement for your workload and re- 
duce your costs, with Fluke quality! 

You can reduce your costs substantially with 
Service Agreements. But you’ll save more than 
money — you'll also save paperwork and ad- 
ministration time. An Agreement is based on the 
total cost of your yearly services. 

It'S.as easy as this. Contact your local Fluke 
Sales Representative or your nearest Technical 
Center Manager and discuss your product mix 
and yearly requirements. We will develop a 
quotation for a Service Agreement for your re- 
view and consideration. We can even customize 
a plan that precisely fits your needs. 

The dollar volume can include any mix of 
products on any service plan. You cannot, how- 
ever, combine Extended Warranty discounts with 
Service Agreement discounts. 

The manager of your nearest Technical Center 
will determine the mix of Fluke services that 
gives you the greatest discount. Call today and 
learn exactly how much you can save this year. 


O.E.M. Services 


If you are an O.E.M. customer for Fluke and 
Philips products, we also have repair and cali- 
bration services to meet your needs. Because 
your business needs require special support, we 
suggest you contact your local Fluke Sales 
Representative. Once we know your needs, we 
can tailor a service plan that supports your busi- 
ness. 
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Extended Warranty Service 


* Fixed maintenance cost so you can budget 
accurately each year 
° Prioritized service 
° Shorter repair cycle 
® Reduced parts inventory 
* Lower maintenance training costs 
* Less demand on your technical personnel and 
resources 
* All parts are covered, including CRTs 
Fluke and Philips’ Extended Warranty Plan 
provides your equipment the ultimate protection 
at one economical price. Comprehensive agree- 
ments provide routine calibration at regular in- 
tervals or repair service as needed. Or, you can 
combine these options for full service coverage. 


NEW Extended Warranty Performance 
Verification Plan 


This plan is the same as Calibration except that 
only those specific values found to be beyond 
70% of their rated accuracy specification will be 
adjusted. We verify your instrument according to 
detailed performance procedures. The instru- 
ment will be given a verification label and you will 
be notified of any out of tolerance conditions for 
traceability. This plan saves you money over 
calibration, plus gives you faster turnaround 
time. This is available on-site as well. 


Extended Warranty Calibration Plan 


Trust the scheduled calibration of your Fluke 
instruments to the world’s leading manufacturer 
of calibration instrumentation and standards. 
Under this plan, we'll calibrate your instruments 
at the Fluke and Philips recommended intervals. 
In accordance with our extensive calibration 
procedures. You'll automatically receive a 30- 
day advance notice that your instrument is due 
for calibration. If your instrument's application 
requires a different calibration interval than nor- 
mally recommended, we can tailor a plan to 
meet your needs. Either way, you can expect 
priority service and turnaround. 

We'll return the instrument with a Certificate of 
Calibration for your records. Should you need 
more documentation to meet MIL-Standards we 
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can easily include detailed Calibration Reports 
as part of this plan for a nominal charge. 


Extended Warranty Complete Repair 
Plan 


This plan is an extension to your product's 
warranty. Whenever your product needs repair 
service, simply send it to the nearest Fluke and 
Philips Technical Center. There, it is repaired, 
recalibrated, and performance tested — with 
priority scheduling. All parts and labor are in- 
cluded in the price of this service, even parts that 
are normally excluded from the Standard Price 
Service plan. So there won't be any surprises, 
even return surface freight costs are included. 
As you might expect, a Fluke Service Report and 
Certificate of Calibration is enclosed with each 
repaired instrument. Contact the nearest Fluke 
and Philips Technical Center for complete terms 
of the extended warranty. 


Extended Warranty Full Service Plan 


If you need both scheduled calibration and 
periodic repair service, there is no better mainte- 
nance program for your Fluke and Philips equip- 
ment than our full service plan. We’ve combined 
all the features of the Extended Warranty Cali- 
bration and Extended Warranty Complete Re- 
pair into one full service plan at a discount. You 
pay a reasonable fee for each instrument, elimi- 
nating most additional service expenses. 


Plan Ahead and Save 

We offer a 10% discount on the listed price of 
all extended warranty plans when you purchase 
the agreement at the time of instrument pur- 
chase. Even if you purchase this service prior to 
the expiration of the product warranty, we'll dis- 
count your plan by 10%. 

You can also reduce your maintenance ex- 
penses with a Service Agreement. This agree- 
ment is based on the total dollar amount of your 
Extended Warranty or other service plans. 


Pre-plan Inspections 

Sometimes an instrument inspection is re- 
quired before we can offer an Extended War- 
ranty plan. This usually occurs when an 
instrument's warranty has expired. An inspec- 
tion at a Fluke Technical Center is free or youcan 
pay a minimal fee for an inspection at your site. 
If the condition of your instrument precludes 
coverage, we'll provide a Labor and Materials 
Service quote for the repairs necessary to qual- 
ify your instrument. 


Blanket Purchase Order 


* Reduced paper work 
* Less administrative time 
* Discounts 

Open a purchase order with Fluke, thus mak- 
ing your calibration and repair work easy, but still 
on a per-incident basis and we will give you a 
10% discount off the standard price. 


Standard Price Service 
® One-time repair or calibration at a fixed price 


* Added support for your own maintenance pro- 
gram 

* Take advantage of Fluke and Philips’ expertise 
and resources on an as-needed basis 

These cost-effective services can be used to 
repair or calibrate your Fluke and Philips equip- 
ment on a one-time basis. For customers who 
routinely service their own instruments, this 
service offers an easy way to smooth out your 
peak workloads. For others, it’s an easy and 
economical way to take advantage of Fluke’s 
extensive service. 

The Standard Price Service Program estab- 
lishes a fixed charge for calibration and/or repair 
for each type of instrument. The price for calibra- 
tion and/or repair includes labor and most mate- 
rial required. Exception parts are noted in the 
price list. 

These standard prices, which are based on 
historical averages for time and material, help 
you determine service costs in advance and 
avoid the potentially critical delay of quotation 
approval procedures. Naturally, some units may 
have to be excluded from the program because 
of age or abuse. In such cases you will be 
advised and, if you approve, charged on the 
basis of the actual labor and parts required. 


NEW Standard Price Performance 
Verification 

Same as the Extended Warranty Performance 
Verification, but for one time, non-agreement 
service, based on a fixed, budgetable price. 


Standard Price Calibration 


Routine calibration ensures your product is 
performing to published specification. Every in- 
strument calibration follows the procedures speci- 
fied in our maintenance manuals. Instruments 
are then returned with a Fluke Certificate of 
Calibration, your proof of traceability to the Na- 
tional Bureau of Standards. In addition, we also 
include calibration labels to indicate the date of 
calibration and the date of next calibration, as 
well as tamper-proof seals to protect the integrity 
of the calibration performed. 


Standard Price Full Service 


This is a cost-effective way to service your 
Fluke and Philips product on a one-time basis. 
Using the industry’s finest test equipment, our 
factory-trained technicians will test all functions 
and ranges while making the required repairs. 
We replace any defective parts with Fluke and 
Philips specified and tested parts to ensure the 
repaired instrument performs to manufacturer's 
published specifications. 

During repair, we will also install product 
changes that enhance the instrument perform- 
ance and reliability. Then, it is calibrated in the 
same mannner as in the Standard Price Opti- 
mized Calibration service, complete with the 
same certification, labels and seals. Each unit is 
completely performance tested and returned 
with a service report. 
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Warranty 


Standard Price repairs carry a complete instru- 
ment warranty for 90 days. This warranty covers 
the entire instrument, not just the portion that 
was repaired. (Storage CRTs are excluded un- 
less replaced during the repair. All CRTs over 7 
years old are also excluded.) This is the best 
warranty in the industry. 

A Fluke Calibration Warranty guarantees your 
instrument's calibration for 90 days after it’s 
returned to you. Even if the product fails, you pay 
only the repair charge and recalibration is pro- 
vided at no charge. 


NEW Emergency 48-Hour Service 


When an instrument fails and downtime is 
costing you hundreds of thousands of dollars, 
use our emergency 48-hour service. From the 
time your instrument arrives at a Fluke Technical 
Center to the moment we ship it back to you, it 
receives first-priority access to parts, labor and 
equipment in the service lab. 

This 48-hour service is available for a rush 
charge of $100 for calibration and, $200 for 
repair in addition to the standard repair price. 
(except for Handheld Multimeters and Digital 
Thermometers: Calibration & Repair for $25). If 
for any reason we cannot meet the 48-hour com- 
mitment, you will be notified immediately and, of 
course, charged only the standard service fee. 
Call your nearest Fluke Technical Center for 
immediate help. 


Labor and Materials Service 


* Instruments that are out-of-production and no 
longer included on the standard price list 

* Instruments that have been seriously dam- 
aged 

® Instruments that have been exposed to un- 
usual conditions or harsh environments 

® Products that have special modifications 

® For any special service requirements. 
Sometimes you may want or need a firm price 

quotation of labor and material repair. Using this 

service, you'll know exactly the cost to get your 

instrument repaired. And, to keep you on sched- 

ule, this firm quote is valid for 30 days and also 

includes an estimated turnaround time for repair. 


Discontinued Products 


We stand behind each Fluke and Philips prod- 
uct for its full life cycle. This means we'll service 
instruments manufactured more than 20 years 
ago or even those we discontinued. These re- 
pairs, however, are handled case-by-case be- 
cause of the availability of certain parts. 


Pre-plan Qualification 


If you would like to take advantage of our 
Extended Warranty plan, but your instrument 
does not pass the inspection, you can count on 
the Labor and Materials plan to get your equip- 
ment qualified. We'll always give you an esti- 
mate of the necessary repairs, whatever the 
reason for failure. 
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Modified Products 


lf you have a Fluke or Philips modified or 
special product, it may require an additional 
charge to qualify for the Standard Price Service 
or Extended Warranty plan. To find out if this 
applies to your special equipment, call your 
Fluke or Philips Technical Center. 


Warranty 


Instruments repaired under Labor and Materi- 
als Service are warranted to be free from defects 
in material and workmanship for 90 days. This 
applies to the entire instrument, not just the 
repaired portion, which is unique in the industry. 


Service Methods 


® Fluke Technical Center 

° Pick up and delivery 

® On-site 

® International and Philips Service Centers in se- 
lected countries 


Fluke Technical Center Service 


® Quick turnaround 

* Local or regional proximity to your business 
Instruments are typically portable. So when 

your instrument requires calibration or repair 

ship it to us and we will service it and return it. 

Return shipping is free under service agree- 

ments and extended warranty plans. 


NEW Pick Up and Delivery Service 


® Eliminate your shipping paperwork and costs 
* Reduce downtime 

If you have many instruments requiring service 
and are within selected service regions a van can 
be dispatched to you for this service. Request 
this time saver today. 


On-Site Service 


° Performance Verification 

® Minimize downtime 

* Guaranteed response time 
° Preventive maintenance 

* Custom agreements 

° System Service 

Most systems you buy from Fluke include a 90- 
day on-site warranty. Under this warranty cover- 
age, we'll repair your system on-site in the event 
it fails. After this 90-day period, each instrument 
in the system continues to be covered by the 
Fluke standard warranty. The instrument service 
would then be performed at one of our Technical 
Centers. 

If you would like to continue on-site service 
after the 90-day on-site warranty period, you can 
request a Supplemental On-Site Service Agree- 
ment. The instruments that are commonly used 
in systems can be covered by Supplemental On- 
Site Service. This eliminates the need to remove 
the instrument from the system and send it to a 
Fluke Technical Center for warranty service. The 
fee is nominal, just the extra expense of on-site 
service from the Fluke Technical Center to your 
facility. 


After the warranty period and the Supplemen- 
tal On-Site Service coverage, you can continue 
on-site service by using our Basic On-Site Serv- 
ice. Also you can now have your instruments 
verified within an accuracy range or repaired 
when necessary on-site, with our On-Site Per- 


‘formance Verification offering. 


International and Philips Service 
Centers 


® Worldwide support 
* Multinational corporation assistance 


' Fluke andit’s affiliates are trained and equipped 


to meet your needs in most countries around the 
world. 


Value-Added Services 


° No charge 
-90 Day “Full Instrument” Warranty, including 
CRTs 
-Service Reports 
-Calibration Certification & Instrument Labels 


Not only do you get the best warranty in the 
industry, but you can also receive free serv- 
ice reports, calibration certificates and la- 
bels. 


Service Reports 


When your instrument is repaired by a Fluke 
Technical Center you automatically receive a 
Service Report for any work performed. 


Calibration Certificates & Labels 


For every product calibrated, Fluke includes a 
Certificate of Calibration. It’s your guarantee that 
the instrument meets its specifications and is 
traceable to the NIST (NBS). Any instrument 
calibrated by a Fluke Technical Center will be re- 
turned with a calibration label indicating the date 
of calibration and the date of next calibration. 
We'll also affix tamper-resistant seals to your 
instrument. 


Options 
* Automatic upgrades 


* Calibration documentation 
® MIL-STD-45662 service 


Automatic Upgrades 


When you return your instrument to a Fluke 
Technical Center, the professional technicians 
will upgrade your instrument to the latest revi- 
sion, thus improving your performance. 


Calibration Reports 


If you need more detailed reports for MIL-STD- 
45662 or in-house quality assurance programs, 
we can provide comprehensive calibration re- 
ports. This includes the actual readings taken 
from each range and function of an instrument. 


MIL-STD-45662 Calibrations 


If you require calibration that meets MiIL-STD- 
45662 we can provide this service and the docu- 
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mentation. Full compliance with 45662 includes 

the following items: 

* Formal calibration procedures with recording 
of test results before and after any necessary 
adjustments. 

* Records of calibration dates and identification 
of calibration standards and technicians. 

* Records of accuracy of test standard’s accu- 
racy and controlled environmental conditions. 

* System of notification and recalibration when 
test standards are found to be out-of-toler- 
ance. 


Self-Maintenance Programs 


* Several customer-oriented programs for doing 
your own calibration and repair 


Service Parts 


* Components that meet Fluke and Philips speci- 
fications standards 

* Automatic supply of improved replacement 
types 

° 90-day warranty 

* Toll free parts order line (800) 526-4731 

* Recommended spare parts and module kits 

Availability of replacement parts is a key ele- 
ment in providing quick turn-around and product 
support for customers who perform their own 
maintenance. By providing quality parts and 
responsive support, Customer Support Services 
will help return your Fluke or Philips products to 
peak performance. 

To support this service, an extensive inventory 
of repair parts is maintained by the Service Parts 
Center located in Everett, Washington. This 
computerized center stocks several hundred 
thousand components, subassemblies, and 
modules that are listed on a microfiche catalog. 
All replacement parts are warranted against 
defects in materials and workmanship for 90 
days after shipment. From most U.S. locations, 
you may place your orders directly to the Service 
Parts Center by calling our toll-free number, 
(800) 526-4731. From Alaska, Hawaii, or Wash- 
ington call (206) 356-5774. You may also order 
by Telex # 185249 or FAX (206) 356-6331. From 
locations outside the U.S., place your parts order 
with your nearest International Representative, 
who will expedite processing or fill your order 
from local inventory. 

When ordering, please identify parts by the 
Fluke 6-digit or Philips 12-digit part number and 
description as shown in the instrument manual 
and, if possible, by the schematic diagram circuit 
reference number. The model number and serial 
number of the instrument will also help us supply 
the correct parts. 

Insome cases parts must be ordered in matched 
sets in order to maintain the specified accuracy 
and performance of the instrument after repair. 
Check the parts list and diagrams for footnotes 
which contain the instructions for ordering spe- 
cial parts. 

Recommended Spare Parts Lists and Spare 
Parts Kits, and instrument manuals are also 
available for most Fluke or Philips products. 


Module Exchange Program 


* Available for most modular products 

° 48-hour delivery to most U.S. locations 

* Minimum downtime for critical applications 

* Reduced maintenance personnel training re- 
quirements 

° Takes full advantage of product diagnostics 

° 90-day warranty 

* Toll Free Order Line (800) 526-4731 or Telex 

# 185249, FAX (206) 356-6331 

Many Fluke instruments are modular in design 
and can be serviced most effectively by ex- 
changing a defective module. 

The Module Exchange Program allows you to 
obtain an exchange module quickly and eco- 
nomically. When using this program, you need 
only identify the defective module, which simpli- 
fies your troubleshooting procedures and re- 
duces your training and skill requirements for 
maintenance personnel. Self-diagnostics built 
into many Fluke instruments further simplify the 
process of identifying the faulty module. 

Once an out-of-warranty, defective module is 
identified, you can place your order with the 
Module Exchange Center located in Everett, 
Washington by calling our toll free number (800) 
526-4731. From Alaska, Hawaii or Washington 
call (206) 356-5774. The replacement module 
will be sent directly to you via overnight air 
carrier. You will also receive return shipping 
instructions for the defective module, which must 
be returned to avoid charges. A similar program 
is offered to customers in countries outside the 
U.S: 

Please contact the Fluke Module Exchange 
Center or International Representative for a list 
of Fluke products which are supported by the 
Module Exchange Program, and detailed infor- 
mation on exchanging defective modules. 


Recommended Spare Parts Kits 


Based on product lifecycle data, our Service 
Engineering group has recommended an opti- 
mal list of replacement parts required to ensure 
maximum instrument uptime. These kits are 
available for most current products. If you have 
an instrument in a remote location or if maximum 
uptime is a priority in your specific operation, 
please call our Service Parts Center for a kit to 
support your particular model. 


NEW Upgrade/Service Kits 


You can keep your instruments up-to-date 
yourself with specially kitted upgrades. These 
kits both improve performance or increase relia- 
bility. Also, a unique Surface Mount Device 
Service Kit is available to repair your state-of- 
the-art instrumentation. Included with this kit is 
all the tools and accessories required, as well as 
a video-based training package. Call the Fluke 
Service Parts Center in Everett. 


Operator and Service Manuals 


Documentation is the mainstay of the techni- 
cian. They are obtainable through the Service 
Parts Center. 


NEW Provisioning 


Do you need a full range of provisioning 
services? Fluke has a service for you that meets 
your specifications or those of military standards 
1552A/1552B today. 


NEW Microfiche Program 


If you repair or calibrate Fluke instruments and 
want to take advantage of the latest product 
improvements, our Product Change Notice 
Subscription Service on microfiche is for you. 
This service offers a complete collection of no- 
tices describing product changes, reliability im- 
provements, upgrade kits, and safety modifica- 
tions. 

Complete information is provided to allow you 
to modify and update your instruments. Notices 
include the reason for the recommended modifi- 
cation, technical instructions, drawings, and parts 
list. 

The base set comes in a binder containing 35 
fiche which hold over 2200 Change Notices. 
More than 350 Fluke products are included — 
from handheld multimeters to board test sys- 
tems. An index card, sorted by model number, 
lists each Change Notice and a brief description 
of the change. A microfiche reader with a 24X 
lens is recommended for best viewing. 

Included free with the base set are Fluke’s 
Service Parts catalog and Customer Support 
Services literature. Together, this set makes a 
valuable reference for those who perform in- 
house maintenance of Fluke equipment. 

To keep your base set up to date, order the 
annual subscription service. New and revised 
Change Notice fiche are mailed in January, May, 
and September. You'll receive a renewal notice 
near the end of the subscription period as a 
reminder to reorder for the coming year. 


Product Change Notice Base Set 

Complete collection plus two updates to provide 
coverage for one year. 

Fluke P/N 847777 $295 U.S. List Price 


Product Change Notice Subscription 
Mailed in January, May, and September. 
Fluke P/N 847780 $150 per year 
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System Integration 


When Fluke and Philips electronic test and 
measurement equipment is used in a systems 
application users often require additional sup- 
port from Fluke. The Fluke Systems Integration 
Group provides a wide range of services from 
consulting and start-up assistance to hardware 
and on-site software development. We will make 
sure your project gets on track quickly, and stays 
on track. 

The Fluke Systems Integration Group can pro- 
vide support tailored expressly for your applica- 
tion. Whether you need complete turnkey solu- 
tions or additional manpower to augment your in- 
house programming staff, Fluke has the solu- 
tion. 

Fluke’s Systems Integration Group has a team 
of designers and Fluke Cooperative Service 
(FCS) partners ready to assist you with your sys- 
tems integration needs. When you take advan- 
tage of Fluke’s expertise you can be confident 
that your system design will reflect the latest 
technology configured to match your applica- 
tion. 

Our services are designed to support a wide 
variety of customers from first-time users of 


Fluke and Philips equipment to customers creat- 
ing advanced systems on accelerated implem- 
entation schedules. When you plan to imple- 
ment an instrument system, count on our Sys- 
tems Integration Group and FCS for help. No one 
knows test and measurement like Fluke and 
Philips. At Fluke we can custom tailor a solution 
specifically for your application. 


Extensive System Testing 

Prior to arrival, Fluke systems are tested for 
functionality both before and after a system burn- 
in period of 96 hours. These tests are over and 
above our extensive, standard tests for the indi- 
vidual system instruments. On arrival, Fluke 
performs a system installation, verifies system 
operation and reviews operating procedures with 
your personnel. 


Complete System Service 

Confidence in your system extends beyond the 
value of the system itself. You have system 
expandability to meet your future needs. In 
addition to supplying quality hardware and soft- 
ware, Fluke provides training and 90 day on-site 
service as part of the total package. 


Documentation 

Our instruments and systems include full docu- 
mentation. Fluke systems include instrument 
operator and service manuals, system manuals 
and drawings. Fluke also makes available other 
references, including Technical Data Bulletins, 
applications notes, technical papers and service 
information. 


Ask your Fluke Sales Representative about the 
many successful system projects. 


Fluke Cooperative Services 


® Independent specialists 
* Specific industry expertise 
* Team resources for large projects 

Fluke’s Cooperative Services program may be 
the answer to. your test, measurement, or control 
application. 

Today’s projects require integration of hard- 
ware, software, training, and support to arrive at 
a total solution — on time and within budget. 
Today’s projects call for teamwork. That’s why 
we formed Fluke Cooperative Services (FCS). 

The Fluke Cooperative Services team is a 
network of independent specialists who know 
hardware, who know software, and who know 
your industry. 

With Fluke and FCS, there’s no more shopping 
around and no more unclear accountability. 

We carefully selected FCS members because 
of their expertise and because they are team 
players. We've already worked together, so we're 
ready to go to work for you on your project. 

Teamwork and FCS — put them to work for 
you. You'll have one team to work with and one 
team that will stand behind its promises. We 
think that’s better than passing the buck. 

Fluke will always ascertain whether an FCS 
partner will ensure a successful solution, espe- 
cially when your application is in a vertical market 


that fits the FCS’s expertise, and the FCS has the 
expertise to provide a complete solution. 


Software Programming 


* Data Acquisition 
* Board Test 
°® Measurement 
Fluke will analyze your test, measurement or 
control requirements. Then we will propose the 
best approach for you to get your programmable 
instruments or system operational. 
Your solution may be: 
- an instrument “programming” training 
course 
- consulting to establish a software design 
for your software engineers 
- acomplete turnkey project delivering your 
software on time and within budget, based 
on an agreed to system software description 
and proposal. 


Fixturing 


* Value-Added Board Test 
* Specifications/Recommendations 

Fluke has researched and evaluated several 
third party vendors of test fixtures for ATE and 
testers like the 9100 Digital Test System, and 
offer these authorized, independent fixturing/ 
programming houses in the Fluke Cooperative 
Services (FCS) program. 

If you want to extend your automation through 
fixturing — card edge, bed-of-nails, autoprobing, 
or custom — you can feel confident the job will be 
done well with an FCS partner who specializes in 
your industry. 


Installation Services 


® Integration/Start Up 

* “Getting Started” Support 

* On-site training 

® On-site service agreements 
Installation of your system is performed by a 

Fluke Service Engineer from the nearest Fluke 

Technical Center. The Technical Center will call 

you in advance to discuss site preparation and to 

schedule the installation. 

When your system arrives and the Technical 
Center has been notified, the Fluke Service En- 
gineer will travel to your installation site for the 
actual installation. Installation takes typically one 
day and consists of the following steps: 

1. Uncrating the system and checking for any 
shipping damage. 

2. Verifying the contents of the shipment against 
the packing list. 

3. Assembling and powering up the system. 

4. Running the Self-Test Software. A Self-Test 
software procedure is supplied either embed- 
ded in the system software or on a separate 
diskette with the system. This software en- 
ables the operator to test each of the instru- 
ments in the system through a series of func- 
tional evaluations. 

5. Familiarizing your personnel with System 
documentation which includes explaining the 
purpose of each manual and each floppy disk. 
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6. Familiarizing your personnel with System 
operation. Formal software training is also 
available upon request. 

7. Performing the customer acceptance sign- 
off, which means, your representative will sign 
both the acceptance letter and the Field Serv- 
ice Report. 

8. Presenting our Customer Support Package, 
explaining who to contact for service, service 
agreements, training and systems assistance. 


System Components 


® Data Acquisition Multifunction Board for Fluke 

1752 or 1711A/AA 
® 9000/9100 Series Pod Adapters 

Throughout Fluke’s history of creating sys- 
tems, several product enhancements have been 
developed. They are available at a reasonable 
cost to help your systems come together both 
better and faster. 

The multifunction boards’ standard features 
include: 

- Multitasking Commands for “stand-alone” 
processing power, allows the Fluke 1752 or 
1711A/AA to concentrate on supervisory 
tasks, report generation and operator inter- 
face. 

- 20 kHz Sampling of 8 differential analog 
inputs to characterize or react to rapid 
events. 

- Store 27,000 Readings so the Multifunction 
Board can scan at high speed without con- 
stant attention of the user program. 

- Continuous Control with 4 Analog Output 
channels, allows you to “close the loop” 
without adding options. 

- 16 Digital Outputs for parallel output, “On- 
Off” control or device actuation. 

- 32 Digital Inputs for status sensing or par- 
allel input. 


Inquire of your Fluke Sales Representative about 
additional features and capabilities. 

Microprocessor specific interface pods can be 
custom built for your unique processor. Even 
though the 9000/9100 Series have the most 
extensive pod support in the industry, your mi- 
croprocessor may not be covered. Several have 
already been built for the 8097 family, Z8, 6801/ 
AA, 6803, and 3870, all for customers unique 
circuit boards. If you want a custom pod adapter, 
call your Fluke Sales Representative and pro- 
vide us a schematic and working circuit board, 
for a quote today. 
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Your Fluke Sales Representative can discuss 
with you your system requirements. He can put 
you in contact with an extensive group of special- 
ized sales people who will help you technically 
define your system requirements. Then a Fluke 
CSS Project Manager can coordinate a team of 
Customer Support Engineers and/or FCS part- 
ners to complete your project successfully. 

To get a system, the above team will discuss 
with you a system specification, from which a 
proposal and quote is developed. If the parame- 
ters and job description are agreed upon, engi- 
neering status reports are set up to keep you 
informed of the project progress along with an 
integration plan and delivery schedule. 

When you plan to implement a complex Fluke 
instrument system, count on our System Inte- 
gration Group for help. We offer professional 
consultation for both system software design 
and hardware configuration. We can help en- 
sure your design decisions produce the most ef- 
fective system for your equipment investment. 

Our consulting service includes assistance 
with the overall design of asystem as well as with 
coding and peripheral integration. We help you 
select the right Fluke instrument and show you 
how to expand and enhance your system with 
options and accessories. 


System Integration 


Let Fluke help you maximize your system's 
capabilities. When you take advantage of Fluke’s 
expertise you can be confident that your system 
design will reflect the latest technology config- 
ured to precisely match your application. 

Call toll free (800) 443-5853, ext. 73 for in- 
formation. 


System Warranty 


Notwithstanding any provision of any agree- 
ment the following warranty is exclusive: 

The John Fluke Mfg. Co., Inc., warrants the 
system it manufactures to be free from defects in 
material and workmanship under normal use and 
service for the period of 90 days from date of 
installation. Software is warranted to operate in 
accordance with its programmed instructions on 
appropriate Fluke Systems; it is not warranted to 
be error free. This warranty extends only to the 
original purchaser. This warranty shall not apply 
to fuses, flexible disks or contents thereof, or any 
product or part which has been subject to misuse, 
neglect, accident or abnormal conditions of 
operations or handling. 

In the event of a failure covered by this war- 
ranty, the John Fluke Mfg. Co., Inc. will repair the 
system on-site within 90 days from date of instal- 
lation; provided the warrantor’s examination 
discloses to its satisfaction that the product was 
defective. The warrantor may, at its option, re- 
place the system in lieu of repair. With regard to 
any system repaired on-site within 90 days from 
the date of installation, said repairs or replace- 
ment will be made without charge. If the failure 
has been caused by misuse, neglect, accident or 
abnormal conditions or operations, repairs will be 
billed at a nominal service cost. In such case, an 
estimate will be submitted before work is started 
if requested. 

THE FOREGOING WARRANTY IS IN LIEU 
OF ALL OTHER WARRANTIES, EXPRESSED 
OR IMPLIED, INCLUDING BUT NOT LIMITED 
TO ANY IMPLIED WARRANTY OF MER- 
CHANTABILITY, FITNESS OR ADEQUACY 
FOR ANY PARTICULAR PURPOSE OF USE. 
JOHN FLUKE MFG. CO., INC., SHALL NOT BE 
LIABLE FOR ANY SPECIAL, INCIDENTAL OR 
CONSEQUENTIAL DAMAGES, WHETHER IN 
CONTRACT, TORT OR OTHERWISE. 
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Customer Training 


Product Applications Courses. 
General Technology Workshops 
Maintenance Training 

Special customer training packages 


Training Pays Off In Productivity 


Fluke Customer Support Services is dedicated 
to providing information, assistance, and train- 
ing for people who use and maintain Fluke and 
Philips products. As a designer and manufac- 
turer of sophisticated instrumentation, we recog- 
nize that well trained technical people are an 
asset which is essential to productivity. 

To gain maximum performance and productiv- 
ity from your Fluke and Philips equipment, spend 
just a few days training with our experts. Our 
Product Applications Courses, General Tech- 
nology Workshops and Maintenance Training 
courses combine comprehensive lectures with 
hands-on experience that will provide a sound 
understanding of both our equipment and docu- 
mentation. 


Product Application Training 


Whether you’ve just purchased Fluke products 
or you already own them, our Applications Train- 
ing will help you to enhance their effectiveness 
by taking advantage of every advanced feature. 


1722/1752 Applications 

2452 Applications 

7411 Procedure Writing 

NEW 900 Dynamic Troubleshooting 

9010 Troubleshooting 

9010 Programming 

9100 Applications 

9100 Programming 

FlexSys Software 

70 Series Solutions (self-paced course in- 
cluding workbooks or video-based course 
with instructor manual and overheads) 


General Technology Workshops 


The Fluke company is recognized as a leader in 
the test and measurement industry. The General 
Technology Workshops are designed to share 
our expertise in design, manufacturing, service 
and calibration. You will not only gain an under- 
standing into the application of specific Fluke 
and Philips equipment but also explore concepts 
and ideas through the use of interactive hands- 
on exercise. 

Principles of Metrology 

NEW Calibration Lab Management 

NEW Atlas Programming 

NEW Principles of Microprocessor Systems 
EW Principles of Logic Analyzers 

NEW Principles of Analog Scopes 

NEW Principles of Digital Scopes 


Maintenance Training 


If you repair your own equipment, our Mainte- 
nance Training courses give you the opportunity 
to learn about the technology behind the fea- 
tures and functions, and help you to effectively 
troubleshoot and maintain even the most com- 
plex systems. These classes are unscheduled. 
Call to set up a class. 

1722 Maintenance 
2280 Maintenance 
3040/50 Maintenance 
3200 Maintenance 
5100 Maintenance 
5200 Maintenance 
5205 Maintenance 
8000 Maintenance 
8500 Maintenance 
8840 Maintenance 


Free Training Certificate Program 


When you purchase the following Fluke prod- 
ucts, you are entitled to receive one special 
certificate to attend a related Product Application 
Course. The certificate allows you, as a Fluke 
customer, to waive the tuition*. This special 
program ensures that you get the most out of 
your purchase. Ask your Fluke Sales Represen- 
tative for your certificate today or call 1 (800) 
443-5853 ext. 73 for help. 


Product Course 

900 900 Dynamic Troubleshooting 

9005/9010A/ 9010 Board Tester 

9020A Troubleshooting 

9100A 9100 Board Tester Applications 

9100-004/ 

9100-005 9100 Board Tester Programming 

9100A/SYS__ Both 9100 Board Tester Trou- 
bleshooting and Programming 

1790A-400/ 

1790A-500  FlexSys Software Programming 

A123 7411 Calibration Systems Soft- 


ware Applications 
*Only one certificate per instrument/system purchased. 


Schedule 


We schedule our courses throughout the United 
States and Canada for your convenience. Dates, 
fees and locations are shown in The Fluke 1989 
Course Planner available from your Fluke Sales 
Representative. 

Your Fluke Sales Representative can also 
provide data sheets with detailed course de- 
scriptions, outlines and prerequisites. We recog- 
nize that our scheduled classes may not fit your 
needs or schedule. That’s why we offer On-Site 
and Unscheduled Training. 


On-Site Training 

lf our scheduled courses are not convenient or 
you want to train a larger group of people, an on- 
site course is an easy, economical solution at 
your location. 
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Unscheduled Training 


Unscheduled training courses for up to ten of 
your people can also be given at one of the 
designated Fluke training facilities. 

For more information on unscheduled training 
and on-site training contact one of the Training 
Coordinators. 


At Fluke we believe that our customers pur- 
chase more than just a piece of test equipment. 
We are committed to providing solutions that 
meet your requirements. To order call toll free 
1 (800) 443-5853, ext. 73. 


Training Coordinators 


Irvine, CA (714) 863-9031 

Chicago, IL (312) 705-0500 
Paramus, NJ (201) 599-9500 
Toronto, ONT Canada (416) 890-7600 


Product Application Courses 
1722/1752 Instrument Controller 


Software and Applications 


Course Objectives: This Applications Training 
course will detail the 1722’s approach to control- 
ling system operations through skills gained in 
software programming and hardware configura- 
tion of the unit. With an understanding of the 
standard hardware components, available op- 
tions, and the configurations of those options, 
you'll gain insights to your particular application 
needs. The software training includes complete 
coverage of FDOS (Fluke Disk Operating Sys- 
tem), System Utility Programs, and Fluke Ex- 
tended BASIC, all of which are available to the 
user. Graphic capabilities, Menu creation, and 
Touch Sensitive Overlay software commands 
are detailed and explored. 

Prerequisites: You should be familiar with the 
BASIC programming language and the opera- 
tion of measurement/sensor types of equipment 
(i.e., thermocouples, transducers, thermistors, 
RTDs). Knowing another programming language 
would be beneficial, but is not mandatory. A 
background in electronics would be helpful, but 
not necessary. 

Who Should Attend: Operators, programmers, 
managers, and supervisors who have a need to 
operate, program, or interface the 1722/1752 
Instrument Controller to their particular applica- 
tion. 

Course No. 1722TAF/5 Days $1250 


2452 Measurement Control System 
Software and Applications 


The 2452 Measurement Control System is one 
which combines a 2400B Intelligent Front End 
Computer and either a 1722A or a 1752A Instru- 
ment Controller. When linked together and 
configured to the particular application, the 
2452MCS is a powerful measurement, data 
acquisition, and control system. 

Course Objectives: This intensive 5-day course 
will cover the utilities, graphics, hardware con- 


Customer Training 


figurations, program development, and various 
customer applications of this system as they 
relate to data acquisition and controlling tasks. 
During the first three days the utilities of the 
1722A/1752A will be detailed. The remaining 
two days will deal with the 2400B, its various 
configurations, and machine control language. 
Prerequisites: You should be familar with the 
BASIC programming language and the opera- 
tion of measurement/sensor types of equipment 
(i.e., thermocouples, transducers, thermistors, 
RTDs). Knowing another programming language 
would be beneficial, but is not mandatory. A 
background in electronics would be helpful, but 
not necessary. 

Who Should Attend: Technicians, engineers 
and managers who have a need to operate, pro- 
gram, or interface the 2452 to their particular 
application. 

Course No. 2452TAF/5 Days $1250 


7411 Calibration Systems Software 


Applications 


Course Objectives: While attending this five 
day course you will become familiar with the 
1722A Controller Hardware and System Soft- 
ware. You will learn how to configure, install and 
use the 7411B Software Set. You will develop 
Performance Tests and Calibration Procedures, 
effectively using the equipment that is normally 
installed in your system. “Closed Loop” calibra- 
tion techniques will be examined including tech- 
niques that may be used to insure operator 
safety and testing accuracy. Calibration History 
Management will be discussed including the 
options available for dealing with same. 
Prerequisites: You should have an elementary 
understanding of calibration practical applica- 
tions and practices. Computer and/or ATE sys- 
tem experience is not required. A working knowl- 
edge of your company’s policies and practices in 
calibration would be beneficial but not absolutely 
necessary. 

Who Should Attend: All professionals who are 
involved in the everyday programming and con- 
trol of the 7411A/B Software installed in a 7404A, 


7405A, 7409A, 7410A, 7449A or, an A123 Cus- 
tom Calibration System. 
Course No. 7411TAF/5 Days $1250 


NEW 900 Dynamic Troubleshooting 


Course Objectives: In this two day introductory 
course the student will learn the principles of 
operation, sequence programming, and trou- 
bleshooting with the Fluke 900 Dynamic Trou- 
bleshooter. They will learn to use the various 
features and functions of the 900 including 
Dynamic Reference Comparison, setting Per- 
formance Envelopes, and Sequencing. 
Prerequisites: None. 

Who Should Attend: Design engineers, manu- 
facturing test engineers, and anyone respon- 
sible for troubleshooting and/or repairing micro- 
computer circuits. 

Course No. 900TGF/2 days 


9010 Board Tester 


Troubleshooting 


This course was designed to provide your 
personnel with the problem solving methodol- 
ogy needed to stay current in today’s microcom- 
puter technology. Whether you're doing service 
repair, assembly line pre-testing, or debugging 
newly designed circuits still on the breadboard, 
you'll find this course extremely useful when 
dealing with complex microcomputer circuits. By 
being able to quickly and methodically trou- 
bleshoot to the component level you'll see con- 
fidence and productivity rise and costs fall. 
Course Objectives: In this two day course you 
will learn to use the 9010A to troubleshoot to the 
component level using actual microcomputer 
boards. Using the built in tests and error mes- 
sages, you will apply the 9000 Series Trou- 
bleshooting Strategy to isolate actual hardware 
problems in a hands-on environment. Testing of 
I/O LSI devices and the use of the Asynchronous 
Signature Probe option are heavily emphasized. 
Prerequisites: An understanding in the basic 
operation of microprocessor bus structured cir- 
Ccuitry. 

Who Should Attend: Design engineers, manu- 
facturing test engineers, test/repair technicians, 
service engineers and anyone responsible for 
troubleshooting and/or repairing microcomputer 
circuits. 

Course No. T9Q00TAF/2 Days 


9010 Board Tester 
Programming 


Course Objectives: This course will stress 
programming techniques that will make using 
the 9010A both easier and faster. You will partici- 
pate in the development and testing of Utility 
Programs, which will be used as the building 
blocks toward a full functional test. Included in 
the course will be a review of troubleshooting 
operations, hands-on circuit experience, and 
actual applications aimed at testing and trou- 
bleshooting I/O devices. 

Who Should Attend: Design engineers, manu- 


$495 


$495 
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facturing test engineers, service engineers. 
Course No. T9001TAF/2 Days $495 


9100 Board Tester 
Applications 


Course Objectives: In this two day intensive 
hands-on training class the student will learn to 
develop a systematic approach to test strategy 
development using the 9100 immediate mode of 
operation. Specifically the student will use emu- 
lative testing to functionally test digital circuits. 
They will learn to recognize circuit failures using 
built-in diagnostics, signature analysis, level 
detection, frequency and overdriving techniques. 
Prerequisites: An understanding in the basic 
operation of microprocessor bus structured cir- 
cuitry. 

Who Should Attend: Design engineers, manu- 
racturing engineers, service engineers. 
Course No. 9101TAF/2 Days 


9100 Board Tester 
Programming 


Course Objectives: In this five-day intensive 
hands-on training class the student will learn to 
develop a systematic approach to test strategy 
development using the 9100 programming envi- 
ronment. Specifically the student will use the 
9100 editor to develop programs designed for 
fault isolation and functional test. They will de- 
velop all of the data base elements and perform 
fully automated guided fault isolation, simple 
GO/NO-GO functional test, and full diagnostic 
software enhancing the efficiency of the 9100 
backtracing algorithm. The student will develop 
models for fault isolation programs and fault 
handling diagnostics that will apply directly to 
their UUT applications. 

Prerequisites: Completion of the 9100 Applica- 
tions Introduction or 9010 Troubleshooting 
course. The student should also have experi- 
ence in a higher level language such as: Pascal, 
C, or Basic. 

Who Should Attend: Design engineers, manu- 
racturing engineers, service engineers. 
Course No. 9100TAF/5 Days 


$495 


$1250 


FlexSys 
Software Programming 


This ten-day course studies the advantages of 
the FlexSys ATE Workstation environment over 
the present ATLAS development systems by 
learning the functions of each of the components 
of the FlexSys System. 

Course Objectives: The course discusses the 

software development environments and the 

execution of ATLAS/FlexSys procedures on a 

working ATE system. Emphasis is placed on 

hands-on program development and will cover 

the structure and syntax of: 

* ATLAS/FlexSys language 

* Resource Description language and formation 
of the RD library 

° Assignment Files 

* Configuration of the ATE system 


* Linking of non-ATLAS procedures to the 
ATLAS procedures 

© Summary file 

Prerequisites: The course is very programming 
intensive. Approximately 40% of the class time is 
used for procedure writing and programming 
tasks. Because of this the student should have 
knowledge or experience with programming. 
Additionally, the student must have a working 
knowledge of Automated Test Equipment and 
how to design an ATE procedure using a pro- 
gramming language. The student must also have 
a working knowledge of standard computer utili- 
ties such as file transfer, display editors, file 
management, compilation routines, and I/O 
device management. Although it is not neces- 
sary, the student would be more comfortable if 
he had a basic familiarity of the ATLAS lan- 
guage, since FlexSys is an implementation of 
Common ATLAS. It would also be beneficial if 
the student had experience in the remote pro- 
gramming of digital multimeters, instrument 
controllers, power supplies, and analog system 
integrators. 

Who Should Attend: The FlexSys course is 
useful to test and programming engineers and 
technicians who are familiar with IEEE remote 
controlled test instrumentation configurations and 
who have a need to develop ATLAS compatible 
procedures for government submission. 
Course No. 1790-TGF/10 Days $2500 


70 Series Solutions 


This is a unique course that user's or schools 
can utilize to train themselves on Fluke's most 
popular digital multimeter, and gain knowledge 
in basic DMM technology. 

* Student workbook sets 

® Instructor manual and overheads 

® Video tape 
The Fluke 70 Series Training Package, ex- 

plains how to use a multimeter to measure volt- 

age, current and resistance as check diodes and 
transistors. This course covers the questions of 

"why" as well as explaining "how". Why can a 

current meter damage a circuit under test? Why 

doesn't the measured value of an in-circuit resis- 
tor match the value of the resistor's color code? 

Why do some voltages produce readings on 

both the ac and dc voltage functions of a mul- 

timeter? Understanding the "whys" of multime- 
ters will aid you in interpreting measurements 
and test results from electronic circuits. 

Anyone with a basic understanding of electron- 
ics can use this self-paced and instructor run 
course for training on the 70 Series Multimeters. 
The explanations given assume that you have 
the knowledge of the following concepts: 

* Ohms Law: The relationship between voltage, 
current, and resistance. 

* Parallel Resistance: Total resistance decreases 
as more parallel branches are added. 

* dc and ac: DC is direct current, which does not 
change in amplitude or direction. AC is 
alternating current, which changes in 
amplitude and direction over time. 


* Shorts and Opens: A short has no resistance. 
An open has infinite resistance. 

* Use of an Oscilloscope and signal Generator: 
Two of the Hands-On Training exercises 
involve the use of an oscilloscope and signal 
generator. These exercises can be omitted, if 
necessary. Or, one person who knows how to 
use the scope and generator can take charge 
of operating them. 

You can use this textbook even if you have 
little experience in electronics. The textbook is 
suitable for anyone who uses or will be using a 
multimeter: students, electronic assemblers, 
technicians, automobile service persons, hob- 
byists, etc. Even if you have considerable expe- 
rience with electronics you may learn something 
new. It's surprising how many people working in 
the electronics field aren't sure how to use a 
current meter properly or don't know how to use 
an ohmmeter to test a diode. 

The total set costs $225 plus shipping & han- 
dling (Part Number 833004). You can buy sepa- 
rate pieces as well: Set of 25 student workbooks 
-$62.50 (Part Number 832998), video tape - $85 
(Part Number 833244). Call the Fluke Service 
Parts Center at (800) 526-4731. From Alaska, 
Hawaii or Washington call (206) 356-5774. 


General Technology Workshops 


Principles of Metrology 
General Technology 


Course Objectives: Principles of Metrology is a 
one-week course covering electrical/electronic 
measurements and calibration. Participants will 
become more productive in calibrating test in- 
strumentation. The course includes practical tips 
and exercises to illustrate: 
® Loading Errors 
° Lead Impedance 
* Using Voltage Dividers 
® Low Level Measurements 
° Thermal EMFs 
® Grounding and Guarding 
* Measurement System Uncertainties 

The student will also be introduced to “Creative 
Metrology.” Creative Metrology is an innovative 
way of approaching the task of measurement 
from different points of view and extending the 
range of NIST (NBS) traceability. The kind of 
thinking and techniques required to extend meas- 
urement parameters are dealt with in detail. The 
student will begin to see and use creative tech- 
niques for their measurement and calibration 
requirement. 
Prerequisites: None. 
Who Should Attend: Engineers and techni- 
cians with an electronics background whose 
work involves measurements and calibration. 
Course No. T1000TGF/5 Days $1250 


NEW Calibration Lab Management 

Course Objective: Students will learn the re- 
quirements of establishing and operating a cali- 
bration laboratory. Along with the requirements, 
they will acquire the tools which will help them 
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organize, develop, and arrange a laboratory 
from the entreprenurial point of view. 
Prerequisites: None. 

Who Should Attend: Managers and techni- 
cians involved in setting up a new cal lab for their 
company, or those presently involved in cal lab 
management but need some new ideas or anew 
perspective in solving particular problems in 
their existing operation. 
Course No. 1005TGF/5 Days 


NEW Atlas 716 Programming 

Course Objectives: This one-week course 
covers the IEEE standard 716 ATLAS language. 
Students will learn ATLAS program structure, 
syntax, and applications through lectures, au- 
dio-visual presentation, and hands-on labora- 
tory exercises. 

Prerequisites: The course is very programming 
intensive. Approximately 40% of the class time is 
used for procedure writing and programming 
tasks. Because of this the student should have 
knowledge or experience with programming. 
Additionally, the student must have a working 
knowledge of Atlas, Automated Test Equipment 
and how to design an ATE procedure using a 
programming language. The student must also 
have a working knowledge of standard computer 
utilities such as file transfer, display editors, file 
management, compilation routines, and |/O 
device management. It would also be beneficial 
if the student had experience in the remote 
programming of digital multimeters, instrument 
controllers, power supplies, and analog system 
integrators. 

Who Should Attend: Programming engineers 
and technicians requiring a working knowledge 
of the IEEE-716 subset of the ATLAS language 


$1250 


and who need to develop ATLAS test proce-. 


dures for government submission. 

Course No. 716TGF/5 Days $1100 
| 

NEW Principles of Microprocessor 

Systems 


General Technology 


Course Objectives: This is a two day course 
which covers the basic elements of micropro- 
cessor systems. Starting with discussions of the 
binary and hexadecimal numbering systems, 
the course continues on through bus descrip- 
tions, microprocessor operation, system timing, 
multiplexing, instruction sets, mnemonics, and 
opcodes. Students will learn to write programs in 
machine language, and will be completely famil- 
iarized with the architecture of a variety of differ- 
ent microprocessors. Hands on exercises in- 
volving the Fluke 90 and 9000 Series digital test 
equipment augment lecture topics. 
Prerequisites: None. This two-day seminar is 
recommended as a precursor to Fluke’s 900/ 
9000/9100 Series Applications and Program- 
ming courses as well as being an introduction to 
microprocessor-based systems in general. 
Who Should Attend: Engineers and techni- 
cians who are involved in the troubleshooting of 
microprocessor systems. Also, those who are 


involved in research and development who need 
to accelerate their learning curve to become 
more productive. 

Course No. 1001TGF/2 Days $495 


NEW Principles of Logic Analyzers 
General Technology 


Course Objectives: This course provides an 
excellent background in the operation and use of 
logic analyzers. Basic microprocessor theory is 
covered first, and then a program development 
system is used to write and run machine lan- 
guage programs written by the student. The 
results of these programs are monitored by a 
logic analyzer to learn both the nature of the 
programs, as well as the detailed operation of a 
logic analyzer. In addition, applications of a logic 
analyzer for troubleshooting microprocessor 
systems is also covered. 

Prerequisites: Students should have taken the 
course on Principles of Microprocessor Sys- 
tems, or have a good knowledge of microproces- 
sors from other courses, or experience. 

Who Should Attend: Engineers and techni- 
cians who are involved in any of the areas of 
design engineering, program development, or 
servicing of microprocessor systems. In gen- 
eral, those who see the need to use a logic 
analyzer, but require an understanding of the 
“mysteries” of such a powerful tool. 
Course No. 1002TGF/4 $995 
NEW Principles of Analog 
Oscilloscopes 

General Technology 


Course Objectives: This course is designed to 
provide the technician/engineer with an in-depth 
understanding of analog oscilloscope operation. 
Aninsight is provided to the inner workings of the 
vertical and horizontal deflection systems as a 
prelude to understanding applications. Other 
features such as the Triggering System and the 
Delayed Time Base System are covered via 
complete block diagrams so that their use can 
also be related to applications. One area of 
discussion involves the many measurement 
pitfalls which can be encountered, and how to 
avoid them. Interspersed with the lecture discus- 
sion are many hands-on exercises to ensure that 
the student fully understands the application 
involved. 

Prerequisite: None. 

Who Should Attend: Personnel who need 
familiarization with the more up-to-date oscillo- 
scopes. Also, those who need a refresher course 
on scopes, and information on ways to better 
utilize an oscilloscope. 
Course No. 1003TGF/2 Days 


NEW Principles of Digital 
Oscilloscopes 

General Technology 

Course Objectives: Many functions of an oscil- 
loscope are never used because the operator is 
either unaware, or unknowing with regard to 


$495 
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their application. This course will bring all stu- 
dents up-to-date in the complete operation and 
applications of the digital oscilloscope. Techni- 
cians or Engineers who are new to the operation 
of Digital Oscilloscopes can benefit greatly from 
this course. In addition, those who need a re- 
fresher course on the many ways to use a digital 
scope can use this course as a means to get “up 
to speed” in a hurry. 

Prerequisite: None. 

Who Should Attend: Personnel who need 
familiarization with the more up-to-date oscillo- 
scopes. Also, those who need a refresher course 
on scopes, and information on ways to better 
utilize an oscilloscope. 
Course No. 1004 TGF/2 Days $495 


Maintenance Training 
(Unscheduled) 
1722 Instrument Controller 


Maintenance 


Course Objectives: These two separate one- 
day courses will give you not only an extensive 
amount of hands-on operating time in which to 
gain experience and confidence on the use of 
the equipment, but you'll also troubleshoot the 
instrument to the module level. The use of built- 
in diagnostic capabilities will be covered in 
addition to the troubleshooting procedures. 
Prerequisites: A formal education in digital and 
analog electronics theory. You should possess 
practical troubleshooting experience and a good 
working knowledge of basic test equipment used 
in measuring voltage, current, resistance, and 
waveforms. 

Who Should Attend: Anyone who has a need to 
operate or repair their 1720 or 1722 Instrument 
Controller. 

Course No. 1722-TMF/2 Days 


2280 Data Logger 
Maintenance 


Course Objectives: This five-day maintenance 
training course will present to the student all the 
information needed to repair the unit to the 
module level. The practical aspects of mainte- 
nance and hands-on exercises are highly 
stressed. Given a defective 2280 Data Logger, a 
set of Manuals, tools and test equipment you will 
be able to repair the 2280 to the module level. 
Prerequisites: You should have a formal edu- 
cation in electronics, including digital and analog 
theory. Hands-on, practical troubleshooting 
experience as well as a working knowledge of 
basic test equipment is a must. You should be 
familiar with measuring voltages, current, resis- 
tance, andwaveforms in a troubleshooting at- 
mosphere. 

Who Should Attend: Technicians and supervi- 
sors who are required to maintain, calibrate, and 
repair their equipment. 
Course No. 2280TMF/5 Days 


$495 


$1100 
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3040/3050 Board Tester 
Maintenance 


Course Objectives: Prepared with an under- 
standing of the system layout, service manual 
organization, theory of operation, self test diag- 
nostic operation, servicing techniques, adjust- 
ment procedures, and mechanical assemblies, 
it is the intention of this five day course that you 
be able to maintain and repair the 3050B to the 
major subassembly or board level. 
Prerequisites: A formal education in electron- 
ics, including digital and analog theory. Practical 
hands-on experience troubleshooting complex 
systems. A working knowledge of basic test 
equipment used to measure voltage, current, 
resistance, and waveforms is a must. Addition- 
ally, a working knowledge of 3050 operation and 
programming is strongly suggested. 

Who Should Attend: Technicians, supervisors, 
or anyone who is required to maintain and repair 
their 3040/3050 Series equipment. 
Course No. 3040TMF/5 Days 


3200 Board Tester 
Maintenance 


Course Objectives: Prepared with an under- 
standing of the System Component locations, 
Theory of Operation, Special Diagnostic utility 
programs, Alignment checks and Troubleshoot- 
ing Tests, it is the intention and objective of this 
five day course that you be able to maintain and 
repair the 3200B Manufacturing Defects Ana- 
lyzer to the Subassembly, board, or module 
level. 

Prerequisites: A formal education in electron- 
ics, including digital and analog theory. Practical 
hands-on experience troubleshooting complex 
systems. A working knowledge of basic test 
equipment used to measure voltage, current, 
resistance, and waveforms is a must. Addition- 
ally, a working knowledge of 3200 operation and 
programming is strongly suggested. 

Who Should Attend: Technicians, supervisors, 
or anyone who is required to maintain and repair 
their 3200B Series equipment. 
Course No. 3200TMF/5 Days 


5100 Meter Calibrator 
Maintenance 


This five-day maintenance course is provided 
for those who wish to troubleshoot and repair 
their 5100 Series Meter Calibrator to the compo- 
nent level. The models covered in this course are 
the 5100B, 5101B, and 5102B. 


$1100 


$1100 


Course Objectives: A thorough block diagram 
analysis, theory of operation, and troubleshoot- 
ing discussion will provide the confidence needed 
to accomplish the troubleshooting and repairing 
of malfunctioning 5100 units. Intensive hands- 
on exercises will support the confidence level of 
each student. 

Prerequisites: You should have a formal edu- 
cation in electronics, including digital and analog 
theory. Hands-on, practical troubleshooting 
experience as well as a working knowledge of 
basic test equipment is a must. You should be 
familiar with measuring voltages, current, resis- 
tance, and waveforms in a troubleshooting at- 
mosphere. 

Who Should Attend: Technicians, supervisors, 
or anyone who is required to maintain and repair 
their 5100 Series equipment. 
Course No. 5100TMF/5 Days 


5200A Programmable AC Calibrator 
Maintenance 


‘ This five-day maintenance course is provided 
for those who wish to troubleshoot and repair 
their 5200A AC Calibrator to the component 
level. 

Course Objectives: A thorough block diagram 
analysis, theory of operation, and troubleshoot- 
ing discussion will provide the confidence needed 
to accomplish the troubleshooting and repairing 
of malfunctioning 5200A units. Intensive hands- 
on exercises will support the confidence level of 
each student. 

Prerequisites: You should have a formal edu- 
cation in electronics, including digital and analog 
theory. Hands-on, practical troubleshooting 
experience as well as a working knowledge of 
basic test equipment is a must. You should be 
familiar with measuring voltages, current, resis- 
tance, and waveforms in a troubleshooting at- 
mosphere. 

Who Should Attend: Technicians, supervisors, 
or anyone who is required to maintain and repair 
their 5200A equipment. 
Course No. 5200TMF/5 Days 


8000 Series Digital Multimeter 
Maintenance 


Course Objectives: At this program, students 

will learn to 

1) operate the 8000 Series Digital Multimeters to 
gain experience and confidence in their 
capabilities, 

2) verify proper operation, 

3) troubleshoot to the component or module 
level. 


$1100 


$1100 


Prerequisities: Training in digital and analog 
electronics theory. Practical troubleshooting 
experience in complex systems and a working 
knowledge of basic voltage, current, resistance, 
and waveforms measurement equipment. A basic 
understanding of meter calibration sources or 
calibration laboratory experience is helpful but 
not required. 

Who Should Attend: Technicians or supervi- 
sors who maintain the efficiency of the Fluke 
8000A/8030A, 8010A/8012A, 8020A/8021B/ 
8022A & B/8024A/8026A & B, 8040A/8050A, 
and 8060A/8062A Digital Multimeters. 
Course No. 8000TMF/3 Days 


8500 Digital Multimeter 
Maintenance 


This training course will include maintenance 
on the 8500 Series DMMs. The models included 
in the course are the 8500A, 8502A, and 8506A. 
Course Objectives: This five-day maintenance 
course is designed to give you the confidence to 
successfully troubleshoot the 8500 Series Digi- 
tal Multimeters. Depending on your entry level, 
this troubleshooting will be accomplished to ei- 
ther the component or the module level. 
Prerequisites: A formal education in digital and 
analog electronics theory. You should possess 
practical troubleshooting experience and a good 
working knowledge of basic test equipment. 
Who Should Attend: Anyone desiring the infor- 
mation needed to repair their malfunctioning 
8500 Series DMM. 

Course No. 8500TMF/5 Days 


$700 


$1000 


8840A Digital Multimeter 


Maintenance 


Course Objectives: In this four-day course you 
will learn to operate, calibrate, and maintain the 
8840A. Additionally, you will learn to troubleshoot 
the unit to the component level. 

Prerequisites: A formal education in digital and 
analog electronics theory. You should possess 
practical troubleshooting experience and a good 
working knowledge of basic test equipment used 
in measuring voltage, current, resistance, and 
waveforms. 

Who Should Attend: Anyone who has a need to 
operate, calibrate, or repair their 8840 DMM. 
Course No. 8840TMF/4 Days $920 
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Customer Support Services 


Education Support Programs 


Education Programs 


Educational institutions face a tremendous 
challenge training tomorrow's electronic engi- 
neers and technicians. Continuous growth in 
technology along with perennial budgetary con- 
straints make the educator’s job of defining an 
electronic curriculm, choosing the right equip- 
ment and keeping that equipment in good work- 
ing order a difficult task. 

For many years Fluke and Philips have been 
working with many educators in facing this im- 
portant obligation. Fluke’s Educational Support 
Programs are centered around a broad array of 
rugged, high performance instruments, a world- 
wide network of service and support, a series of 
comprehensive training materials, all at com- 
petitive prices. 


Product Reliability 


Fluke and Philips are recognized in the elec- 
tronics industry as premier suppliers of high per- 
formance industrial-grade test instrumentation, 
designed and built strong enough to take the 
toughest abuse. We recognize that a test 
instrument's application ranges from the labora- 
tory to the production floor to remote field service 
sites and that users range from the highly skilled 
test engineer to the first-time technical trainee. 
Therefore, we design and build our instrumenta- 
tion to be intuitively easy to use and to be able to 
withstand both physical and electrical mis-use. 
Most of our instruments meet or exceed the 
safety specifications outlined by UL, CSA and 


the European VDE. And our MTTF (Mean Time 
To Failure) specs attest to our rigorous design 
and Quality Control standards. In support of 
these claims for reliability, all of our instruments 
are backed by one-, two- or three year warran- 
ties. 

Inherent quality and reliability pays big divi- 
dends in the classroom, where students subject 
equipment to heavy use, and sometimes, mis- 
use. Where budgets for equipment maintenance, 
repair and calibration are limited, rugged, reli- 
able instruments that keep on working can make 
a difference in today’s full curriculums. 


Product Breadth 


Today’s electronic education ranges from basic 
electrical theory to advanced electronics re- 
search. Fluke and Philips offer a broad array of 
instrumentation to meet these classroom and 
laboratory needs, all offering exceptional value. 

Our products include real-time (analog) and 
storage oscilloscopes (analog and digital), hand- 
held and bench digital multimeters, frequency 
counters and counter/timers, function genera- 
tors, synthesized signal generators, digital test- 
ers, component testers (RCL Meters) and data 
acquisition equipment. 

Of particular interest to those educators mov- 
ing their students from the analog into the digital 
world are our oscilloscopes and DMMs that 
combine both analog and digital capability. Us- 
ing both measurement modes, one gains a strong 
understanding for the vital aspects of the grow- 
ing digital domain. 

Today’s electronic world increasingly requires 
that instruments and computers “talk” to each 
other via IEEE-488 or RS-232 links. The practi- 
cal teaching of such concepts has been ham- 
pered until now by the complexity and high cost 
of such instruments and systems. Now, how- 
ever, significant changes have made such teach- 
ing both more practical and affordable. Fluke/ 
Philips offers the broadest array of low-cost 
building blocks for PC-based IEEE test systems 
available from any supplier in the world. 

These building blocks include test instrumen- 
tation software (e.g., Test Team), IEEE-488 
cards, modular interconnect switches (System 
21), digital oscilloscopes, digital multimeters, 
counters, function generators, logic analyzers, 
microprocessor testers and more. 

Whether your curriculum covers basic elec- 
tronics or IEEE systems, your Fluke/Philips sales 
engineer can work with you, defining the equip- 
ment that best meets your needs. 


Worldwide Support 


When you choose atest equipment vendor, the 
product is just the first step. Fluke and Philips 
understand that selecting a vendor who backs 
that product with capable technical assistance 


and reliable, rapid and afforable service is a 
critical issue in your decision. Fluke and Philips 
rank “number 3” in sales of test instrumen- tation 
worldwide. That makes us large enough to have 
a network of service and support facilities to fully 
serve our cutomers yet small enough to give 
that “extra measure” of customer care long after 
the sale is concluded. For 40 years we have 
lived by the motto that we “... give the Customer 
a little bit more than he thought he paid for’. 
Everyday, all of us at Fluke/Philips work hard to 
insure this motto gets translated into true cus- 
tomer satisfaction. (See previous Calibration & 
Repair Section for our array of flexible service 
agreements and plans.) 


Training Tools 


With the rapid changes in technology and 
electronics, schools are faced with a real di- 
lemma in keeping their curriculum and the tal- 
ents of their staff, up to date. Given today’s 
increasingly powerful, complex instrumentation, 
this task becomes even more acute. 

Fluke and Philips can help with an extensive 
array of training aids, including Basic Principles 
books, application notes, Quick Operating 
Guides, instruction manuals, service manuals 
and video tapes. In addition, a variety of product 
application courses, general technology work- 
shops and maintenance training are also avail- 
able. 

One new course is specifically designed for 
instruments in educational institutions: 70 Series 
Solutions. The 70 Series has been Fluke’s stan- 
dard in digital multimeters, with industry using 
over a million units. 

Fluke has created this instructor package, 
including instructor manual, training overheads, 
video tape and student workbooks. You can get 
started quickly in setting up this core, hands-on 
electronics lab, with an instrument that is widely 
used throughout the electronics test world. 


Exceptional Value 


The Fluke and Philips companies have built 
their reputation by serving customers with prod- 
ucts of exceptional value — high performance, 
proven reliability and fair prices. Nowhere is this 
more important than in educational institutions. 
In addition to products of superior value, we also 
support the teaching community with a series of 
EDUCATIONAL DISCOUNTS, GIFTING PRO- 
GRAMS, EXTENDED PRODUCT SUPPORT 
PLANS and TRAINING PACKAGES designed 
specifically for education. 

To see how we can effectively address 
YOUR teaching needs, contact your local 
Fluke sales office or call 1-800-443-5853, 
ext. 73. 
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Metrology Services 


State-of-the-art, primary standards laboratory 


NIST (NBS) traceability 
Cost-effective convenience 
Two key customer-oriented programs 


Preparation for the “1990 Electrical Unit Change” 


Fluke brings you the convenience of true serv- 
ice, with the highest accuracy standards. Our 
goal is to help you make your calibration lab the 
best it can be. 

Our metrology services continue to expand to 
meet your needs. 


Traceability Maintenance 
Programs 


° DVMP 
*5700A Cal Package 

These innovative, on-site calibration services 
are offered to Fluke customers as a convenient 
means for maintaining traceability for your most 
accurate electronic measuring equipment. 


Direct Voltage Maintenance Program 


The Direct Voltage Maintenance Program has 
been in operation since 1984. This popular on- 
site service provides you with near - NIST (NBS) 
accuracy for the 10 volt output of your DC refer- 
ence standard without the inconveniences, cost 
and loss of use of sending your standard to NBS. 
For a complete description of this program, see 
Page Xxx. 

Traceability Maintenance Programs for alter- 
nating voltage and for resistance are under de- 
velopment, and are expected to be available by 
mid 1989. For information on any of these pro- 
grams, Call (800) 443-5383, ext. 73. 
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5700A Artifact Calibration Package 


Designed for the smaller facility which does not 
want the expense of owning and maintaining the 
10 volt standard and resistors needed for peri- 
odic “Artifact Calibration” of the 5700A, this 
service will be available about March, 1989. We 
will send you a characterized 732A, 742A-A and 
742A-10K plus the connecting cables and in- 
structions you will need. 


Standards Calibration Services 


Send in your standards, we measure them and 
report their value. If it requires repair, arrange- 
ments are made with you to most effectively 
bring your standard back into specification. For 
more information on availability and price, phone 


(800) 443-5853, ext. 73. 


The Changing Volt 


What’s Happening 


On January 1, 1990, the world will adopt a new 
worldwide standard of voltage. The change from 
the old standards is being made so everyone will 
have the same volt and instruments calibrated in 
one country will measure accurately in another. 

At present, there are several “volts”, each 
slightly different from the U.S. volt, and nearly 8 
ppm different from the SI volt, which is the “real 
volt”. In January 1990, each country will adjust its 
volt by the amount needed to make it correspond 


to the SI volt. In Canada and Europe, the change 
will be about 8 ppm, in the U.S., about 9 ppm. 

Small changes will be made in the values of the 
ohm, kilogram and the temperature scale at the 
same time. The amount and direction of all these 
changes will be decided in late 1988 or early 
1989. 


How Will It Affect You? 


Many calibrators and meters have enough ac- 
curacy that a change of 8 or 9 ppm in their cali- 
bration will be enough to seriously affect their 
ability to perform to specifications. These instru- 
ments must be identified and steps taken to 
prevent erroneous measurements. Other quan- 
tities will also change because of the change in 
the volt. These include the ampere and the watt. 

As arule, any instrument having specified un- 
certainty of +/- 50 ppm or less for direct voltage, 
alternating voltage, AC or DC current or power 
will require action to prevent errors. Some instru- 
ments having uncertainties between 50 ppm and 
100 ppm MAY be affected. These instruments 
should be identified and looked at on an individ- 
ual basis. 

It will be impossible to recalibrate all the af- 
fected instruments at once, so there will be a 
transition period in which both volts exist in the 
same facility. To avoid mistakes, instruments 
must be clearly marked to show which volt is 
being used. Standard stickers will be made 
available for marking instruments calibrated to 
the old volt and to the new volt. 

Changes in the ohm, the kilogram, and the 
temperature scale will be too small to impact 
large numbers of instruments. The effect of 
these changes will hardly be felt outside the 
standards laboratory, and there they will most 
likely be handled by means of paperwork changes 
to the values assigned to standards which main- 
tain those quantities. 


How Will Fluke Help? 


Fluke engineers and metrologists participate 
on the committee NIST (NBS) set up to ease the 
transition to the new units, and is in close contact 
with what is happening. Fluke will offer several 
programs to assist you in making the change 
easily and economically: 
® Fluke customers will be sent the necessary 

information and instructions as they become 

available. 

® Fluke will make available the “new volt” and the 
“old volt” stickers. 

* After mid-1989, Fluke instruments will be 
shipped with the “old volt” stickers. When the 
change is made at Fluke, instruments will be 
shipped with the “new volt” sticker. 

* The Fluke Direct Voltage Maintenance Pro- 
gram is prepared to assist you in adjusting your 
most accurate voltage standards. 

* The Fluke Technical Centers are ready to help 
you recalibrate your workload of meters and 
calibrators. 
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Technical Literature Available 


Service Information 


Ask your local Technical Center for a copy of 
any literature you may need. Or use a reply card, 
if you prefer. Please use both title and number. 


Digital Multimeters and Voltmeters 


Auto-Zero Circuit 8300A, Inverting Amplifier.. C0045 
Digital Voltmeter Guard Terminal Connection C0048 
Installation of Fuse Holder in the 

SSOOAIMN ON ene ses. toe che. .ccactten ce eepe totes C0055 
Troubleshooting the 8500A Utilizing Its 

MOG ROtICtUuiG Sania tes, octet cacevectnette. TB-10 
Use of Millivolt/Ohm Option for 8300A 

DVMIONLSOIEIONLZs 1seree. Rothe a cern Seaveresezenteees C0047 
1910/11A Counter Series 0.0... eeeeeeeees SB-75 
80F-5/15 Improved Shock Protection ............ C0066 
8B000A Troubleshooting .............c:ceceeseeseeeseees TB-12 
8000A Digital IC Replacement ...............:000 C0062 
8000A/mAS High Voltage Protection ............. C0065 
802XB AC Reading During Overloads ........... C0092 
8100A Battery Pack Recharge Cycles. ........... C0053 


8100A Battery Pack Repair and Replacement C0049 


8100A In-Circuit FET Leakage Tests ............. C0044 
8100A, 8110A, 8120A, 8125A AC 

iMG aATItVAT StS nec-vsece. acces Siar ss vesdeeneotedeen C0050 
8100A, 8110A & 8120A 1000 Range 

FAROE HUNG eels a..y csca-actenu cscesttcesesresteeecees C0054 
8030/8040 Battery Fuse Protection ............... C0069 
8500A Calibration Memory Battery 

Replacement.ieiiernatct access Mecereecosiew oats C0070 
8800A Ohms Converter Replacement ........... C0068 
931A Digit Switch Installation Instructions ...... C0042 


Calibration 


Improving Reliability in Systems Use of 3330B C0082 
332B/D; 335A/D Calibration Access 

WearmingiDecal| sot... .itvcess-scrscrsosusassessasessses» C0072 
332D & 335A Replacement of Lamps w/LEDs C0063 


330B Power Line Wiring Modification ............ C0060 
3330B Reliability Improvements ................. C0088 
341A/343A LED Replacement ...............:008 C0084 
5100 Series Plug-In Relay Replacement ....... C0073 
5100 Troubleshooting Information ................. Bo086 
5100/5101 Power Supply Fuse Installation.... C0087 
515A Battery Pack Mounting .............::cese C0086 
5200A Oscillator Assembly Component 

S@lOCHOM Rates atsces vec .casect tesbecaelssccsestessyussesss C0085 
5205 Troubleshooting Notes & Procedures ... C0083 
5205A/5215A LED Loop Bandwidth 

Calibrationtess. teste. serrate C0067 
5205A/5215A Operating, Cleaning & 

SGMVICINGINOLES etasstected..ceenencctanes, saseetetwoes C0080 
5205A/5215A Reliability Enhancement.......... C0097 
New Design Developments Simplify Calibrator 

SUD DOMes eee tees re awe choe eet tactes rot recbise FO106 
720A Linearity Drift with Time ..........:cccseeeee C0058 
760A Switch Maintenance and Replacement C0043 
7405A Automated Calibration System 

Preparation ec.cesteecte <tc evs esas comsszsoncoctsse sare C0094 
7410A Automated Calibration System 

POPANAtl OM ieee ed A skics cosas ovseceoensastesontoss C0089 
The Life-Cycle Costing Approach to 

Instrument Selection ............cceeseeseseseeeeeees FO109 
Data Loggers 
2200B & 2240B Data Logger Memory Loss .. C0076 
High Voltage Power Supplies 
Safety Check of Line Fuseholder Wiring 

(A TOB) eaten tech enon cha ce essen ves C007 
415B Over Current Modification ..............:00 C0052 


General 
Component Replacement Techniques. ........... C0071 
Fluke Instrument Switches ............::eeeeeeeeee C0064 
Preventing Electrostatic Damage During 

SEIViCE naa eck eats arene eectete ch Bee eac as C0081 
Troubleshooting Into IEEE-488 ................... C0076 
Troubleshooting AC Converters ............:.:00 C0090 
Preventive Maintenance for Internal 

Ni-Gad Batteries: + iencessea tie. tecstesccse sete C0093 


Customer Support Services Data Sheets 


Digital Multimeter Repair and Calibration ...... E0221 
Fluke Module Exchange Program................... E0031 
Repair and Calibration Services ................... E0225 
FCS — A Commitment to Systems Solutions . G0137 
VA22A) Product PCateleeccn.cem tees -ccs-ctanavtse sen M0007 
1722A to 1752A Product Update ................... M0009 
2280A to 2280B Product Update ................... MO006 
2400A to 2400B Product Update ................... M0008 
5440A to 5440B Product Update ................... M0005 
Applications Training Data Sheets 
1722/1752 Instrument Controller Software 

& Applications Training ............::cccseeeeees E0238 
2452 Measurement Control System Software 

& Applications Training ............::cesceeeeees E0241 
7400 Series Calibration Systems 

PrOCEGUTELWIILNG seececseccestere nestrereate. cae eoes E0229 
2280A/B Data Logger Product Introduction ... E0228 
9010 Board Tester Troubleshooting Training. E0242 
9010 Board Tester Programming Training ..... E0243 
FlexSys Software Training .............:::ceseeeeee E0239 
Metrology for Technicians .............::ccceeeeee A0260 
Maintenance Training Data Sheets 
1722A Instrument Controller Maintenance .... E0234 
2280A/B Data Logger Maintenance ............... E0235 
2452 Measurement Control System 

Maintenance ait-cccsecceg--vaccocseecveneseccvsenccusese E0240 
3040A/3050B Board Tester Maintenance ...... E0236 
3200B Board Tester Maintenance ................. E0230 
5100 Series Meter Calibrator Maintenance ... E0231 
5200 Programmable AC Calibrator 

MaintenanCen ene or rac dctinesstecen.darteses ete E0227 
8500 Series Digital Multimeter Maintenance . [E0232 
8840 Digital Multimeter Maintenance.............. E0233 
8000 Series DMM Maintenance..................... E0237 


Specials 


Fluke Customer Training Brochure (multi-page) E0224 
Fluke 1988 Course Planner (poster) .............. 00016 


Application Information 


Ask your Sales Office or Representative for a 
copy of any literature you may need. Or use a 
reply card, if you prefer. Please use both title and 
number. 


Microprocessor Board Testers: 90 Series 
Emulation Testing of Microprocessor 


Based Equipment (EE 6/88) ...................0 FO110 
Field Testing Before the Sale ...................0 FO111 
EQuipmentiRepOmSiensrsmsettccsterttee=ece-crec es, F0112 
Repairing Microprocessor-Based Equipment F0113 
Micro-System Troubleshooters: 

9100/9000 Series 

Remote: Operatlomenmeesesntser sca ess certian BO147 

9000/9100 Series User Designed Interface 
PodtAdaptenSienc ts ttsnctees to tesacscme ess BO156 


The Probe and the Program ...........::cseceseee BO163 
Using the Fluke 9000 Series Micro-System 

Troubleshooter to Test and Troubleshoot 

Video ControllerSiecerssss.-terecospteeteseceteeete tear BO168 
Portable Tester Learn Boards to Simplify 

Service (Electronics, 6/81) .........c cece F0016 
KCST-TV 9010A Field Report (Broadcast 

Engineeringsy\0/85)iteser.csssastes toes eesarutess FO0O55 
Taming SMD-Based Boards with Design for 

Test and Test Automation (Electronic 

OShSIG7) eet en tee een ees F0072 
Introductory Training Manual Micro-System 

Troubleshooters (Q000A Series) ...............- J0178 
9100A Production Testing <....:208.02..-c<-.-0-0.---: L0030 


Fluke Troubleshooter — A Collection of Articles 
for Micro-System Troubleshooter Users 
(Replaces all earlier newsletters): 


Foralliof 1S83!iSSUCS a cetere.cecmeseee cetecete P0003 
Forallof 1984 iSSUCS pete eenrcese tte ecndecestees P0009 
EorallvotslS85iiSSues sreccccree aeaietcncce tee ececse P0014 


PC Board Testers: 3000 Series/3200 Series 


Unconnected Output Errors .........ceeeeeeeee LO0006 
Counter Initialization Functional Testing 
(SOO0:Seni@S): 2% xcept cere co cee wen noteeecee ties 
Testing Static Memories (3000 Series) .......... 
Pin Electronics for the 3050A.................t0.6 
Expanding Models 3040A/3050A to Test 
PCBs With More Than 240 Pins.................. 


Digital Multimeters and Voltmeters 
Using the 8520A DMM’s Math Programs....... 
8520A Burst Measurements ............:::cceeeee 
Analog Bar Graph Applications Using 

Fluke 70 Series Multimeter ..............::0008 


B0158 
Automotive Applications for Fluke Multimeters BO164 
Electrical Troubleshooting With 

Fluke Multimeters ..........c::ccceessecesessreeeeeenees 
A Test Lab in Your Toolbox. The Fluke 8060A B0172 
The On-Site Fluke Story (Model 77) (Vector, 


BO171 
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May 1984) tape ae siaa res cirtatoniee: Peceneetse cscs F0036 
Digital Multimeter Packaging Tackles Harsh 

Environments (Electronic Packaging 

SG Production slO/84) Arte ccvene scenes. s = F0045 
Fault Protection for Digital Multimeters 

(Electrical Construction & Maintenance 

MAQGAZING 2) S) eseeertecercteer onsen oases Rceatieasee FOO66 
Reliability of Handheld DMMs (Quality 

ranzle EVAL AYE), WAMSYS}) cossoerdorsonataden concoban soncer sonora FO067 
How to Select a Multimeter .............:.c eee FO102 
Selecting True RMS & Averaging DMMs........ G0098 
Multimeten:Satety vx. cece fever vce setecseterer-secroans G0101 
ihe ABGsi of DMMSicecceccscsesscncscnce reese ses G0102 
Calibration 
Cost Optimized Calibration 5100B Series...... BO055 
Additional 7105A Calibration Techniques ...... BOo141 
Questions & Answers on the 5440A Direct 

Voltagel@ alibratotiecsce. 02s steetersaertcrnrssee B0152 
Understanding the 5440 Series ................6 BO170 
Interpreting Specifications of 

Calibration: INStruMmentS er.-0-amceseteveee nseeess BO174 
Calibration — Philosophy in Practice .............. E0010 
International Standards - It is a Small World 

After All (Quality magazine, 8/86)............... FO061 
Is There a Need for a Calibration Lab? 

(Quality magazine, 10/86) ...........::ceeeee FO062 
The Changing of the Guard: Buying the 

Right Calibration Instrument 

(Electromiculiest) 12/86) arcs meesectsessenscsesere FO068 
Calibrators/Calibration Standards. Are You 

Confusing the Calibrator With Calibration 

(EERA/S ii etete cer at onaceceuectscnmercencet sets FO069 
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Technical Literature Available 


Calibration Moves Out of the Laboratory 


(Test & Measurement World 5/87) ..........--. FO0O71 
New Design Developments Simplify 

Calibrator SUPDOM Reece teeters eee eterr ee F0106 
The Life-Cycle Costing Approach to 

Instrument Selection ii. c..-c..ncecaseeenrcr=reese F0078 
Precision Direct Voltage and Ratio 

Calibration System with 

Standards Room ACCUracy ........:.:0::ceereeee L0020 
Computer-Aided Calibration: 
7400 Series/A123 Series 
Automated Calibration System .................+ L0021 
Mobile Automated Calibration System ........... L0022 
Instrument/System Controllers: 
1720A/1722A/1752A 
An Introduction to Virtual Arrays .................. BO143 
Programming with Virtual Arrays ..............0+ Bo144 
Plotter Routine Library ...............:ccceseereees B0162 
Interfacing with an Epson FX-Series Printer .. BO166 
ATLAS: Programming for ATE (Avionics 

Magazine? tO8G) mice meneeeecti are anceneers FOO60 
Data Acquisition Data Loggers: 
2280 SERIES/2200B/2240C 
Road Testing With a Battery Powered 

2280A Data Logger ..........:0:c:cecceees AL-1041/D0027 
Using the 2280A to Test a Fluidized Coal 

PilotiPlamtieueasescee ney cheese cee AL-1044/D0030 
Using the 2280A to Test Digital 

Audio DISKS Sicaieatii cates ste sees AL-1045/D0031 
Using the 2280A Data Logger to Test 

Power Supplies itn n deter escesersecesecs AL-1046/D0032 
Using the 2280A Data Logger to Test 

Helicopter Air Speed Sensors ......... AL-1047/D0033 
Data Logger Expands to 1500 Point/Data 

Acquisition and Control System (Control 

Engimeening 9/82) 20. cecs.cssscssecss.natunecsaceser' F0025 
Data Loggers in Test Measurement (Test & 

Measurement World 9/83) ............::::ceceerees F0033 
Trunk-Mounted Data Logger Road Tests 

Chrysler Cars (Industrial and Process 

Control magazine, 7/84) .........:cecceeeeeees F0043 
Data Logger Helps Reduce Cost in Brewery 

(Industrial and Process Control 

MAGAZING 6/85)... o cz wacncassreesccsnnesecnreenaters? FO0052 


2280A Data Logger Operator's Notebook...... J0222 


Data Acquisition/Computer Front Ends/ 
Process Control: 2400B/2452MCS 


Intelligent Computer Front End — 


Software: Dialogiate inn. Matec A0202 
Fon FiremleStinG cen tecssespecseneear steer ors AL-1032/D0018 
To Monitor Remote TV Transmitting 

Stations ite eee. bee ase AL-1033/D0020 
To Test Steam Turbines ...........0.... AL-1034/D0019 
To Control Hot Runner Temperatures 

in a Plastic Injection Molding 

PROCESS aicivcscirisiales deestecoeetyeBiger oe AL-1035/D0021 
For Wire Harness Testing ...........-...0+ AL-1036/D0022 
To Monitor a Gas Pipeline Main 

Compressor Station 225... -t..cse-ccecccetceeceesncnte AL-1037/ 
D0023 


To Monitor a Steel Mill’s Basic 


Oxygen Furnaces: <2: 5cspie eee AL-1038/D0024 
To Control Stress and Rupture 

NeSting FUNNaACeS ie ere trencnceescaeuayerneens AL-1039/ 
D0025 
Using the 2400A for Environmental Testing 

of Electronic Components ............... AL-1040/D0026 
Using the 2400A to Monitor and Control 

Petrochemical Pilot Plants ............... AL-1042/D0028 


Using the 2452MCS with Stepper Motor 
Controller Option to Run a Factory 


Pick-and-Place Machine .................. AL-1043/D0029 
Using the 2400A Series for Gas Flow 
Metering & Control ..............::: AL-1049/D0035 


Furnace Control and Monitoring ........ AL-1050/D0036 
2400B-001 Serial Interface .............ccceeeeeee BO159 
Runnerless Tooling: A Fast and Reliable Way 
to Mold Any Material (Modern Plastics 
10/83) ee he ee eee ee eee 
Flexible Test Systems Cut Costs and Hike 
Production-Line Turnarounds 
(Electromics!5/84) 52 7eiee s vesscctncerscevehaness 
Efficiency of Chemical Process Development 
Increased by Computerized Control System 
(Chemical Processing 10/84) .............:200 
Programming Control Algorithms (Chemical 
Engineering magazine, 3/18/85) 
(incorrectly labeled as FOOS) .............-::00 


Touch-Control Equipment: 1020/1030 
Series/1780A 


Interfacing 1020 Series Touch Control Screens 
to Programmable Logic Controllers ............ 
Adding Touch Control Screens to Allen-Bradley 

Programmable Logic Control Systems ....... L0024 
Fluke Touch Control Screens Provide Versatile 
New Operator Controls for Stamping 


F0047 


L0023 


P@SSOS cheats cheosseee Seee uateaeapees saseuae eee eduatas Lo025 
Adding Touch Control to Texas Instruments 
Series 500 Controllers c20 sev cncsce-ussenteenee L0026 
Adding Touch Control Screens to Square D 
Programmable Controllers ...........:::c:cccee L0027 
Linking Data Collection Devices to the 
Fluke Touch Control Screens .............:20006 L0031 
Digital Thermometers 
Total Instrument Accuracy for Digital 
Thermometers(Was AB-29) ..........: frsarenerss Boo05s 
Test or Calibrate Thermocouple or Millivolt 
Indicators (2190 + Y2003) (Was AB-47) .... BOO59 
2300A Temperature Scanner: Typical PT| 
Applications (Was AB-51) .............:seceee Boo74 


Case Studies in Temperature 
Measurement nee ee ena. AL-1048/D0034 
Thermocouples, RTDs Can Boost Temperature 
Measurement Accuracy (Industrial Research 


& Development 11/83) .........cccesceeeeeeeeeees F0031 
Fluke 52K/J Thermometer (Hands on 

Electronics; 5/87 ern ences certice ns cocanten F0070 
The ABCs of Thermometers .........:::ccceesceeees G0145 


Printers 
“Computing” Printer Solution - Some 


Typical Instrumentation Applications 
(2030A) (Was AB-50) ..........:cscsseceteeeerenes 


Signal Sources 


Systems Use of the 6011A Synthesized 


Signal Generator ...........ccccceeeeeees AB-22/B0048 


Signal Generator Primer..........:ccccceeerees Bo121 
Filter Testing Using the 6070A and 6071A 
Synthesized Signal Generators ..............1 Bo124 
Delay Lines Give RF Generator Spectral Purity, 

Programmability (Electronics 8/80) ............ F0013 
Low Cost Signal Generator Features 

2.1 GHz Range and Pulse Modulation 

(rf deSign’4/87) kee. ce cen serse eevee F0073 


General 

IEEE Standard 488-197 Digital Interface for 
Programmable Instrumentation ....... AB-36/B0053 

GPIB System 21 

GPIB System Increases High Tech 


Production Test Flexibility ............. 9498 728 00813 
GPIB System Improves Metal Resistor 

Production Technique ................... 9498 728 00913 
GPIB System Speeds Bus Command 

Response Time Checking ............. 9498 728 01013 
GPIB Ensures Correct Connections in 

Semi-Automatic Testing ...............- 9498 728 01113 
GPIB Simplifies Burn-In Testing 

for Multimeters ce.2).cecc.secese 9498 728 01213 
GPIB System Guarantees Long-Term 

Diode Performance ..........:.::008 9498 728 01313 
GPIB System Speeds Up Heat Meter 

Calibration... ea ese 9498 728 01413 
GPIB System Speeds Oscilloscope 

Calibratione ee toes 9498 728 01513 
GPIB System Speeds Calibration of 

Crystal Oscillators .............ccccceee 9498 728 01613 
Various 


Basic Principles and Measuring 

Techniques of the Philips VHF 

Oscilloscopes .......:.cc00-eoeee eee 9498 720 01214 
PM 8271/72 Quick Operating Card .. 9498 727 00519 
PM 3570 Quick Operating Guide....... 9498 505 01511 
PM 3320 Quick Operating Guide...... 9498 449 05911 
PM 3285A/95A Quick Operating 


GUIS: issik esses ieee ee 9498 720 01319 
PM 3050/55 Quick Operating 

(5 (fo Mtn a rr BMC L Ne 9498 720 00819 
PM 3632 Short Operating Guidd ...... 9498 505 01311 
PM 3360 in Materials Testing ........... 9498 443 04811 
PM 3360 Advanced Measurement 

Solutions. Ree ee 9498 443 05011 


PM 3305 Quick Operating Guide...... 9498 445 04611 
PM 3360 Qick Operating Guide ........ 9498 445 04811 


PM 3305 Automotive Industry .......... 9498 445 05611 
PM 3360 Quality Control in TV 

EATON Ate [=\o Menace AEN Ae 9498 445 05511 
PM 3360 Quality Control in 
Electrical Engineering ............:.0 9498 720 00614 
PM 3360 Quality Control in 
Mechanical Engineering .................5 9498 720 00714 
PM 3360 in the Automotive Industry. 9498 720 01414 
PM 3360 for Mains Analysis ............. 9498 720 01516 
PM 2618 MAS Multimeter for 
Medical Applications ...............:0: 9498 477 01511 


ee 
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General Accessories 


This section includes an assortment of 
general instrument accessories that are 
compatible with a wide variety of Fluke and 
Philips instruments and products. Please also 
refer to the individual product sections in this 
catalog, as well as the alphabetical index, for 
specifications and ordering information on | 
other accessories designed specifically for use 
with particular products. Satay 


BNC-Banana Adapters 


Cables 


Adapters a2).7. Sonny Sones) tee @ ABE: 


Connectors he aa es Lovee) ARG 
‘Cables’ ic nay des Sash 
Rack Adapters ......... Ree nue lcs 488 


~ Rack Adapters 
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General Accessories 


Also see page 127 for other accessories. 


Y9109 Y9108 Y9113 


BNC-Banana Adapters* 


BNC-to-banana adapters permit interconnec- 
tion between equipment having BNC plugs or 
jacks and equipment with double banana plugs 
or jacks. 


Y9108** BNC Jack to Double 


Banana Plugss ose err eee ees $15 
Y9109** Binding Posts to BNC Plug ...... 20 
Y9113** BNC Plug to Double 

BamamasteluGs 2k scccscs. coast sceneeese 20 


Phone Adapters* 


Adapters permit interconnection between 
equipment with phone plugs and equipment with 
BNC our double banana plug connectors. 
Y9114** BNC Jack to Phone Plug ......... 
Y9115** Phone Jack to BNC Plug ......... 20 
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Phono Adapters* 


Adapters allow interconnection between equip- 
ment having phono connectors and BNC con- 
nectors. 


Y9116** BNC Jack to Phono Plug ......... 
Y9117** Phono Jack to BNC Plug ......... 20 


MO00-100-714 


MO00-100-714 Panel Protectors 


A front panel protector is a molded plastic, 
snap-on accessory which fits over the front panel 
of a DMM, counter, etc. The cover provides 
protection for the front panel controls, and is 
useful for storing or transporting the instrument. 

M00-100-714 is designed to fit the 8000A and 
8600A DMM, and the 1900A, 1910A, 1911A, 
1912A Counters. M03-203-700 is designed to fit 
the 515A Calibrator and the discontinued 8200A 
DMM. 


MO00-100-714** Dust Cover .................06. 
M03-203-700* Dust Cover.................... 25 


Y9100 Y9101 Y9102 Y9103 


BNC 50-Ohm Attenuators, etc. 


BNC 50-ohm, 2-watt attenuators for use with 
VHF and UHF instruments: 


Y9100** 6 dB Attenuator .................... $55 
Y9101** 14 dB Attenuator ....................5 55 
Y9102** 20 dB Attenuator ...................0 55 


Y9103** BNC 508 feedthru terminator ... 35 
Y9301 Min-Loss Pad, 50Q to 75Q, 


TyPenNess cisie.ccchccresses Oe eee 260 
Y9317 50Q Termination, Shielded, 
Type IN eek. nc. aeons 95 


Y9107 


Y9110 


BNC Connectors 


Y9107** BNC “T” Jack, Plug, Jack......... $15 
Y9110** BNC Jack to PC Pins ............... 20 
Y9106** BNC “T” 3 Jacks ..2.cgtiiieeannas 20 
Y9307 Adapter, N to BNC, 75Q.............. 20 
Y9308 Adapter, N to BNC, 50.............. 20 
Y9316 Cap, Non-Shorting, BNC ............ 10 


* These adapters and exposed metal connectors should 
not be used for floating measurements that are greater 
than 30V ac, 42V peak or 60V dc above earth ground. 

** Available through Distributors 
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RS-232 Cable Wiring 


OB 25S Y1702, ¥1703 & Y1705 DB 25S 
(Socket) Wiring {Socket} 


Shield Hale 


Y7201 Attenuator/Filter 


The Y7201 is acombination variable attenuator 
and selectable low pass filter which can be used 
for input signal conditioning on all Fluke count- 
ers. 

Input Impedance: 47 kQ 

Attenuation Range: +5 to +100, continuously 
adjustable 

Low Pass Filter: 1 kHz, 20 kHz, or 100 kHz 
switch-selectable 

Maximum Input: 30V 


Y7201** Attenuator/Filter (Counters) ..... $65 


A53 Telescopic Whip Antenna 


Telescopic Whip Antenna connects to input of 
all counters. Uses swivel BNC connector. Per- 
mits measurements without direct cable connec- 
tions whenever input signal strength is sufficient. 


A53** Telescopic Whip Antenna ............ $30 


50Q BNC Coaxial Cables* 


RG-58 C/U coaxial cables with BNC connec: 
tors (plugs) on each end are available in two 
lengths: ) 


Y9111** BNC Cable 0.93m (3 ft) 50... $20, 
Y9112** BNC Cable 1.85m (6 ft) 50Q..... 20 
Y9315 Coaxial Cable, N Mate ............... 65 | 


IEEE-488-Compatible Cables 


A series of cables in three lengths are used to 
connect instruments to each other and to the 
IEEE-488 Bus. Each cable end has both a plug 
and a jack and are shielded. 


Y8021 Shielded IEEE-488 


Gablekitm (39.4 ke ne ess $125 
Y8022 Shielded IEEE-488 

Cablet2in (70.82) a orae ee eit 135 
Y8023 Shielded IEEE-488 


Cabte Amita ares cere testes ccsknes- 145 


RS-232 Cables 


These cables are to connect instrument con- 
trollers, terminals, modems, printers, etc. to other 
similar equipment compatible with EIA Standard 
RS-232-C. 

Y1702 Null Modem Cable 2m (6.56 ft)... $125 


Y1703 Null Modem Cable 4m (13 ft) ...... 150 
Y1705 Null Modem Cable 30m (1 ft)... PAS) 
Y1707 Interface Cable 2m (6.56 ft) ........ 125 
Y1708 Interface Cable 10m (32.8 ft) ...... 150 
Y1709 Printer Cable 1m (3.28 ft) ........... 125 
Y5003 Interface Cable 1.52m (65 ft) ........ 130 
Y5004 Interface Cable 3.05m (10 ft) ...... 140 


Y1707, ¥1708. 
Y5003 & Y5004 
Wiring 
Shield 


DB 258° + 
(Socket) 
Pin # 


Y1709 
Wiring (1 Meter) 


ere et ene ey eer a 
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Rack-Width Rack Adapters 


Fluke bench/systems instruments are designed 
to be easily mounted in a standard 19-inch rack 
cabinet. Some have rack-mount panels andsome 
need rack adapters. When adapters are required 
they are listed with the instrument — among its 
recommended accessories. 


Portable Instrument Rack Adapters 


MO00-200-611 


- M00-200-612 


Multimeter Rack Adapters 3-1/2" High 


8000A, 8010A, 8012A, 8050A, 8600A: 
MO00-200-611, M00-200-612 & M00-200-613 
8840A, 8842A, 8840A/AF: Y8834 and Y8835 


Y8834 Single Rack Mount Kit, 


BB40AN BB42AS ere Pea eae ena $45 
Y8835 Dual Rack Mount Kit, 
BB40ASBAQA er ee a PE Nae Sy 100 


Counter Rack Adapters 3-1/2" High 


1900A, 1910A, 1911A, 1912A: M00-200-611, 
MO00-200-612 & M00-200-613 


Thermometer Rack Adapters 
3-1/2" High 

2165A, 2166A, 2168A, 2175A, 2176A: 
MO00-200-611, M00-200-612 & M00-200-613 
MO00-200-611** 3-1/2" Rack Mount Kit, 


Offseti223s Suet oe eee $50 
MO00-200-612** 3-1/2" Rack Mount Kit, 

Genitennesccch ctr eee 50 
MO00-200-613** 3-1/2" Rack Mount Kit, 

Dual x eteteti cree ee ee Serres 60 


* These adapters and exposed metal connectors should 
notbe used for floating measurements that are greater 
than 30V ac, 42V peak or 60V dc above earth ground. 

** Available through Distributors 


Panel-Mount Thermometer Adapters 


2160A-7032 


a 


2160A-7033 


Either the 2160A or the 2170A Thermometer 
may-be mounted in these rack-width panels that 
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are 3-1/2 inches high. Also, the 2161A Multipoint 
Selector and 2162A Digital Comparator will fit 
the panel openings. 


2160A-7032** 3-1/2" Rack Mount 


Panel: Kit? Doubles. d 2.25. seem a atate $90 
2160A-7033** 3-1/2" Rack Mount 
Panelimits Tit ple aes (iene meme aenee 90 


PTI-Style Instrument Adapters 


Rack adapters for the 2180- and 2190-Series 
Thermometers, 7200 Series Counters, 8920 
Series DVMs, and other Fluke products in PTI 
cases look like those shown in the picture except 
for the size of the opening or height of the panel. 


PTI Panel Opening Rack Panel Size 
sna [mie] ooh 


3-1/2 in 
Y¥2010 | Y2011 (89 mm) 
Y2012 | Y2013 5-1/4 in 

7 in 
Y2016 | Y2017 (177.8 mm) 


PTI-Style Instrument 
Panel Adapters 


Fluke instruments in PTl-style cases may be 
mounted behind your own panel through a stan- 
dard size panel opening by using one of the 
adapters identified below. 


Panel-Mount Adapters 
‘| Panel Cutout Bezel Size 
No. 


t Any dimension from 96 mm to 116 mm. Not Standard. 
Each kit fastens to a panel with four machine screws. 
The bezel fits over the front of the panel cutout and the 
screws hold the bezel and rear (instrument) support 
bracket to the panel. 


PTI-Style Instruments 


é PTI Case Style 
PTI Instruments & Accessories 


1120A 

2020A, 2030A, 2300A 
2180A, 2189A, 2190 
Y2000, Y2001 

Y2002 

Y2003, Y2009 

7220A, 7250A, 7260A, 7261A 
8860A 

8920A, 8921A, 8922A 
Y5020 

Y2023 


PPE aPeeSeee- 


Y2024 3-Module Power Cord 


Three 3-wire receptacles for powering two or 
three PTI-style instruments from one power outlet. 


PTI Case Dimensions 


57 mm (2.25 in) 


82 mm (3.23 in) 
105 mm (4.13 in) 
128 mm (5.03 in) 


205 mm 
(8.05 in) 


326 mm 
(12.85 in) 


Ordering Information 


Models January 1989 prices 


Y¥2010 3-1/2" Rack Mount Kit PTI, Single $95 
Y2014 5-1/4" Rack Mount Kit PTI, Single 95 
Y2015 5-1/4" Rack Mount Kit PTI, Double 95 
Y2016 17" Rack Mount Kit PTI, Single... 95 
Y2017 17" Rack Mount Kit PTI, Double. 95 


Y2020 4.80" DIN Panel Mount Kit PTI..... 95 
Y¥2021 5.70" DIN Panel Mount Kit PTI.... 95 
Y¥2024 3-Module Power Cord ................. 21 
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Ordering Fluke and Philips products is as 
easy and convenient as picking up the phone.. ~ 
Fluke and Philips Sales Offices, Representa- 
tives and Authorized Industrial Distributors are - 
located worldwide to provide you with ; 
immediate sales assistance. on your local» 
level. For U.S. Government purchases, we 
also have strategically located sales special- 
ists ready to assist your needs. For details on 
pricing, delivery and terms, to technical 
information regarding the suitability of a 
particular product for a specific application, 
Fluke and Philips can help. Give us a call. 


Working wit Fluke. 480 
Warranty & Terms of Sal@ .ccscsec eee : 491 
Government Operations: .2445,:e0 6 492 
International Sales OffiC@S s.cceccccren es + 493 
Technical Service Centers ee Oy ae 497 
Authorized Distributors ecu. 500 
"Rental Companies... gE 603 
US, Sales Offices ee “504 
Gall Guide i...) _... Inside Back Cover 
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Working With Fluke 


Fluke’s sales and service organization is built 
around one single premise: To give you, our 
customer, an extra measure of value in every- 
thing we do for you. The large number of conven- 
ient local Fluke sales offices, technical service 
centers, distributors and representatives around 
the world is a reflection of that commitment. 


Your Local Fluke Sales Office 


Your introduction to Fluke and Philips products 
and services is your local Fluke sales office. The 
majority of these offices are linked to the Fluke 
factory, which means you can get information 
you need on our products and services, fast and 
accurately. A complete listing of sales offices 
begins on page 504. 


Call Your Local Fluke Sales Office for: 


¢ Application Assistance 


A Fluke sales engineer can answer your ques- 
tions and help you identify the Fluke and Philips 
equipment that meets your application. The sales 
engineer is backed by application engineers and 
factory specialists who can help create solutions 
for your test, measurement and control prob- 
lems. 


e Product Demonstrations 


Demonstrations of a particular Fluke or Philips 
instrument may be arranged through your local 
Fluke sales office. A large inventory is main- 
tained of many Fluke and Philips instruments for 
demonstration purposes, and we will make every 
effort to accomodate your needs. Fluke and 
Philips products are also displayed at many 
trade shows throughout the year. And also look 
for the Fluke and Philips unique mobile electron- 
ics exhibit vans. They regularly travel throughout 
the U.S., visiting key customer sites. We also 
welcome you at the Fluke factory in Everett, 
Washington. Your local Fluke sales office can 
help arrange a factory visit, and tell you more 
about our trade show and van schedule. 


¢ Custom Instruments and Systems 


Many Fluke and Philips instruments can be 
supplied in different colors, with altered specifi- 
cation ranges, special connectors, or other 
special features. Some systems may also be 
assembled and customized to your requirements. 
Fluke also gives you access to FCS — Fluke 
Cooperative Services. FCS is a network of inde- 
pendent specialists who know hardware, soft- 
ware, and your industry. FCS is for project 
managers, production managers, systems engi- 
neers — anyone who needs total test, measure- 
ment, and control systems solutions. Call your 
local Fluke sales office for more information. 


® Quotations 


Often times it is difficult to know exactly what is 
needed in regards to options, accessories, and 
service packages for the instrumentation you 
need us to quote. Your local Fluke sales office 
can help. Each is staffed by professional sales 
engineers who are ready to assist you in prepar- 
ing quotes on any of the products found in this 
catalog. Simply call or write your local Fluke 
sales offices for immediate quotation service. If 
you have any special requirements unique to 
your request, please be as specific as possible, 
so that we may be able to provide you with a 
quote that reflects exactly what you need. 


¢ Placing Your Order 


In many instances, the information contained 
within this catalog will be sufficient for you to 
decide on which product or service you wish to 
purchase. In these events, a phone call to your 
local Fluke Sales Office can provide you with 
product availability and pricing. When placing 
your order, please be sure to specify the product’s 
order number (model, accessory, or part) as well 
as the product name. It’s best to be as complete 
as possible. Once the order is placed, you will 
receive confirmation of your order, along with a 
scheduled ship date. 


Fluke Technical Service Centers 


Strategically located in major markets through- 
out the world, our technical service centers are 
equipped with the necessary instruments, stan- 
dards, procedures and personnel to help you 
maintain Fluke and Philips products to peak 
performance. To order repairs, calibration serv- 
ices, service agreements, call the Technical Serv- 
ice Center nearest you. A complete listing is 
shown on page 497. 


U.S. Government Sales & Support 


Fluke’s Government Operations Group can 
provide you with the latest information on provi- 
sioning, nomenclature, and National Stock 
Numbers. They can also provide ordering assis- 
tance and guidance for the many special Fluke 
and Philips products, systems, and services that 
specifically support Government applications. 
Most of the instruments in this catalog are avail- 


able on General Service Administration Con- . 


tracts. A complete listing of U.S. Government 
Sales and Support offices are on page 492. 


The Fluke Factory 


Call the Fluke Factory for: 


¢ Replacement Parts Orders and 


Module Exchange 

All orders for replacement parts and module 
exchanges can be placed by calling 1-800-526- 
4731, in Alaska, Hawaii and Washington call 
(206) 356-5774. A trained specialist for both 
Fluke and Philips product lines will assist you in 
answering price and delivery questions and will 
take your order. 


¢ Export Shipments 


Questions on licensing issues, shipping costs, 
proforma invoices, power cords, etc. can be 
answered by calling Fluke’s export sales office 
at (206) 356-5112. 


¢Training 


Any training questions at all can be answered 
by calling 1-800-44-FLUKE, ext 73. 


¢ Before and After Sales Application 
Assistance 


lf your local sales engineer isn’t readily avail- 
able, Fluke offers a toll-free telephone service to 
provide immediate answers to questions you 
may have regarding the suitability of a product 
for a particular application, or operational assis- 
tance regarding the product itself. You may also 
call this number to find the location of your 
nearest Fluke Sales Office or authorized dis- 
tributor. Call 1-800-44-FLUKE. 


Fluke Distributors 


Distributors in over 500 U.S. locations stock 
many Fluke products for immediate delivery. 
Products include such instruments as handheld/ 
benchtop digital multimeters, thermometers, and 
accessories. Fluke products carried at distribu- 
tor locations are footnoted in the product index 
pages at the beginning of this catalog. Also, 
there is aphrase stating “Available through Fluke 
Distributors” in the ordering information block for 
each specific product described throughout the 
catalog. (To purchase distributor-sold products 
in quantities more than 50, contact your Fluke 
Sales Office.) 

For the Fluke Distributor located closest to you, 
see pages 500, 501 and page 502. Or call 1-800- 
44-FLUKE. 
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The Fluke Warranty 


Fluke warrants each product it sells to be free 
from defects in material and workmanship under 
normal use and service. Software is warranted to 
operate in accordance with its programmed in- 
structions on appropriate Fluke or Philips prod- 
ucts; it is not warranted to be error free. This 
warranty extends only to the original purchaser 
and does not apply to fuses, computer media, 
batteries or any product which, in Fluke's sole 
opinion, has been subject to misuse, alteration 
or abnormal conditions of operation or handling. 
The warranty period is controlled by the warranty 
document furnished with each product and begins 
on the date of shipment. For specific warranty 
periods, refer to the appropriate product page in 
this catalog. 

For warranty service, contact a Fluke Technical 
Center or send the product, with a description of 
the difficulty, postage prepaid, to the nearest 
Fluke Technical Center. Fluke assumes no risk 
for damage in transit. Fluke will, at its option, 
repair or replace the product free of charge. 
However, if Fluke determines that the failure was 
caused by misuse, alteration or abnormal condi- 
tion of operation or handling, you will be billed for 
the repair. The repaired instrument will be re- 
turned to you, transportation prepaid. 


THE FOREGOING WARRANTY IS EXCLU- 
SIVE AND IS IN LIEU OF ALL OTHER WAR- 
RANTIES, EXPRESS OR IMPLIED, INCLUD- 
ING BUT NOT LIMITED TO ANY IMPLIED 
WARRANTY OF MERCHANTABILITY OR FIT- 
NESS FOR A PARTICULAR PURPOSE OR 
USE. FLUKE WILL NOT BE LIABLE FOR ANY 
SPECIAL, INDIRECT, INCIDENTAL, OR CON- 
SEQUENTIAL DAMAGES ORLOSS WHETHER 
IN CONTRACT, TORT, OR OTHERWISE. 


Terms & Conditions of Sale 


Prices and Terms 


Prices shown in this catalog are suggested 
U.S. list prices prevailing at the time of printing. 
John Fluke Mfg. Co., Inc. reserves the right to 
change prices, and the prices in effect at the time 
an order is received will apply. Prices are F.O.B. 
origin unless otherwise specified, and apply only 
when the final destination is within the U.S.A.. 

U.S. terms are 30 days net. Unless credit has 
already been established, shipments will be made 
C.O.D. or on receipt of cash in advance. Terms 
for orders for other countries are either an irrevo- 
cable letter of credit or cash in advance, unless 
other terms have been previously arranged. 


Shipping Methods 


Unless specifically requested otherwise, sur- 


face transportation is used in the U.S., which 
may include motor freight or United Parcel Serv- 
ice. Air freight or air express will be used only if 
you specify it on your order. Unless buyer re- 
quests collect shipment, all shipping charges are 
prepaid and added to the invoice as a separate 
line item. 

Shipments to destinations outside the U.S. are 
made from the appropriate Fluke or Philips facil- 
ity by either surface or air, per buyers request. 
Please note that shipments by sea usually re- 
quire commercial export packaging at a nominal 
extra charge. 


Product Changes 


Although product information and illustrations 
in this catalog were current at the time it was 
approved for printing, John Fluke Mfg. Co., Inc., 
in acontinuing effort to offer excellent products at 
a fair value, reserves the right to change speci- 
fications, designs, and models without notice. 


Calibration Reports 


Special calibration reports are available for a 
modest fee that include numerical values per- 
taining to the calibration, the uncertainties asso- 
ciated with the calibration, and statements ex- 
plaining the calibration. Your local Fluke Sales 
Office can advise you of the fee for any special 
calibration report you may require. They must be 
thoroughly defined when an order is placed. 


Power Cords 


Fluke instruments are fitted with one of the 
power cord and plug options shown below and 
are wired for the voltage indicated. The power 
cord supplied with your instrument is the one 
commonly used in the country where the instru- 
ment will be delivered. 

If you require a power cord and plug other than 
the one listed below for the country where the 
instrument will be delivered, specify that power 
cord and plug when you order. 

Philips instruments listed in this catalog are 
configured for standard North American power 
requirements. If you require a different configu- 
ration, specify power cord and plug combination 
from the list below. 


Environmental Capabilities 


N.B.: 

The environmental data is valid only if the 
instrument is checked in accordance with the 
official checking procedure. Details of these 
procedures and failure criteria are supplied on 
request by your local Fluke or Philips organiza- 
tion. 


Universal Euro 


South African 240V/5A Option LC-7 


INeahAnetcaT2OWASA | Opmontot [SP 
Noni Anerea——2sov@a [Onion ef 
220V/16A Specify Country 
[Unies Kingdom eaowrtga | Opionc-« [8 | __ofdesinaton | 
[Swizerand —_220WAOA | Opin [5 —«| Conder 
[austaia —2AOWIOA [Opies [re 


Product Category 1* Product Category 2** 


/--4 
/--5 
8 


*Final digit in model number format PM ----/--- for Philips Category 1 Products including Oscilloscopes (except as 
in 2 below), Multimeters, Recorders, and System 21 
**Philips Category 2 Products including Logic Analyzers, Signal Sources, Pulse Generators, Pattern Generators, 
Counters and Scope models PM 3219/3264/3266/3267 
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Ordering Information 


Government Operations Group 


Fluke sales offices (see page 504) and the 


Government Operations offices listed here have. 


the latest information on provisioning, nomen- 
clature, and National Stock Numbers. 


National Office Army Office 

Defense and Government Army Manager 
Operations Manager 5640 Fishers Lane 

5640 Fishers Lane Rockville, MD 20852 
Rockville, MD 20852 (301) 770-1570 

(301) 770-1570 4920 Corporate Drive 
Air Force Offices Suite J 

Air Force Manager Huntsville, AL 35805-6202 
10417 Gulfdale (205) 837-0581 

San Antonio, TX 78216 —_ Marine Corp Office 
(512) 340-2621 Marine Corp Manager 
5450 Far Hills Avenue 5640 Fishers Lane 

Suite 111 Rockville, MD 20852 
Kettering, OH 45429 (301) 770-1570 

(513) 436-2224 Dept. of Transportation 
Navy Offices (FAA/U.S. Coast Guard) 
Navy Manager Manager 

5640 Fishers Lane 5640 Fishers Lane 
Rockville, MD 20852 Rockville, MD 20852 
(301) 770-1570 (301) 770-1570 


16969 Von Karman Ave. Security Agencies Office 
Suite 100 Security Manager 
Irvine, CA 92714 5640 Fishers Lane 
(714) 863-9031 Rockville, MD 20852 
(301) 770-1570 


U.S. General Services Administration 


Most of the instruments in this catalog are 
available on the following General Services 
Administration Contracts in FSC Group 66, Part 
ll, Sections “H” and “J”, Class 6625: 


Contract Period Category 
GS00F03546 Sept 12, 1988 Electrical/ 
(Section H) to Electronic 
July 31, 1991 Components & 
Test Equipment 
GSO00F93525 Sept 28, 1987 Instruments: 
(Section J) to Measuring and 
May 31, 1990 Testing 


Special Products, Systems & Services 


Listed below are examples of products, sys- 
tems, and services that specifically support 
Government applications. 


Products 


Model 6060A/AN Synthesized Signal Gen- 
erator. (NSN 6625-01-222-5007). A low-cost 
efficient signal generator and FM deviation meter 
with a frequency range of 10 kHz to 520 MHz. 
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Model 8520A/AS-1 System Multimeter (NSN 
6625-01-141-8057). Certified by the Air Force as 
the first module to complete all requirements 
imposed by the Modular Automated Test Equip- 
ment (MATE) Program. 


Model 8025B Multimeter (NSN 6625-01-266- 
3494). A feature loaded handheld multimeter de- 
signed to the rugged requirements of MIL-T- 
28800 Type Il, Class 2, Style A. Basic dc accu- 
racy is 0.1% and includes a 31-segment bar- 
graph for peaking, nulling and capacitor check- 
ing, “Touch Hold” to capture and display read- 
ings. Operates over the rugged temperature 
range of -40 to 55°C and comes with a rugge- 
dized hard case and low temperature test leads. 


Model 27/FM Multimeter (AN/PSM-45A NSN 
6625-01-265-6000). A 3-1/2 digit multimeter with 
80K-6 High Voltage Probe selected by the Army 
as the preferred portable multimeter for multi- 
service maintenance and repair testing. 

Model 8840A/AF Digital Multimeter (NSN 
6625-01-196-0014). A low-cost, high-accuracy 
5-1/2 digit multimeter for bench and system 
applications. 


9010A/AF Microprocessor Board Test-Set. 
A bench top “Troubleshooter” for the repair of 
Microprocessor based equipment and instru- 
ments. The Test Set consists of a 9XXXA Digital- 
System mainframe with a compliment of Test 
Interface Pods. Selected for use in Calibration 
and Repair facilities. 


Systems 


MECCA (Modularly Equipped and Config- 
ured Calibrators and Analyzers). Provides the 
Navy with automatic calibration capability on- 
site under rigorous conditions by integrating the 
Fluke 1722A/AP Instrument Controller, 5102B 
Meter Calibrator and 8506A/AN Digital Multime- 
ter. 


Model A123 Automated Calibration Sys- 
tem. A high accuracy mobile calibration system, 
configured to calibrate 5-1/2 and 6-1/2 digit DMMs 
automatically. 


Software 


FlexSys (ATLAS Test Software). FlexSys is 
a complete ATLAS software system which runs 
on Fluke’s powerful IEEE-488 Controller, the 
1722A. With FlexSys and the use of resource 
descriptions, TPS integration is rapid and easy. 
ATE system reconfiguration can be accomplished 
without recompiling or modifying ATLAS test 
procedures. 


Services 


Direct Voltage Maintenance Program. (See 
page 231.) 

Application Training. Some of the courses 
presently available, including several which are 
complimentary with a system purchase, are 
identified below. Contact your local Fluke sales 


office or Government Operations field office for 
the most current information on course/seminar 
content and attendance considerations. (See 
page 476.) 
1722/1752 Data Acquisition Training Course 
2280 Data Loggers Training Course 
2452MCS Measurement and Control System 
Training Course 
3040A-1 Digital/Analog Board Test System 
Training Course 
3050B Digital/Analog Board Test System 
Training Course 
3200A Manufacturing Defect Analyzer 
Training Course 
6070A/6071A Signal Generator RF Seminar 
7405A/7410A-100 Automated Calibration 
System Intermediate Training 
9000A Micro-System Troubleshooter 
Introductory Training 
(Basic and Advanced courses) 
9100A Programming Courses 
Principles of Metrology 
Maintenance Training. Fluke understands the 
needs of customers who want their own mainte- 
nance capability, especially the Military. Mainte- 
nance training courses currently scheduled for 
presentation at various Technical Service Cen- 
ters include: (See page 476 for complete course 
listing and contact locations.) 


1722 Instrument Controller 

2280 Data Logger 

2452 Intelligent Computer Front End 
3040 PCB Test System 

3050 PCB Functional Test System 

3200 Manufacturing Defects Analyzer 
5100/5101/5102 Meter Calibrator 

5200 Programmable AC Calibrator 
8500/8502/8505/8506 Digital Multimeters 
8840 Digital Multimeters 

Digital Multimeters (Bench & Handheld models) 


Logistics Data Book 


The Fluke Government Operations Group has 
prepared a Logistics Data Book, containing in- 
formation to aid in ordering Fluke and Philips 
instruments. The available Fluke and Philips 
instruments are listed by National Stock Number 
and cross referenced. Many services available 
through our Customer Support Group are listed, 
including replacement spare parts kits, applica- 
tion and maintenance training, and special 
applications support. To obtain a copy of the 
Logistics Data Book, please contact the nearest 
Fluke sales office. 


National Stock Numbers 


To obtain current NSNs for Fluke and Philips 
products, turn to the specific product page, the 
NSNs are printed within the instrument photo. 
Updated NSN listings are available through the 
nearest Fluke Government Operations Office or 
the Logistics Data Book. 
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International Sales Offices 


Algeria 

Bureau de Liaison Philips 
(For Fluke and Philips products) 
24 rue Bougainville 

El Mouradis, Alger 

Tel: 60 14 05 

TLX: 62221 


Antilles 

Philips Antillana N.V. 
(For Philips products) 
Schottegatweg Oost 146 
P.O. Box 3523 
Willemstad, Curacao 
Tel: 599-9-615277 

TLX: 1047 


Argentina 

Coasin S.A. 

(For Fluke products) 

Virrey del Pino 4071DPTO E-65 
1430 CAP FED 

Buenos Aires, Argentina 

Tel: (54) (1) 552-5248 

TLX: (390) 22284 


Philips Argentina S.A. 
(For Philips products) 
Casilla Correo 3479 

Vedia 3892 

1430 Buenos Aires 

Tel: 54-1-5414106/5417141 
TLX: 21359/21243 


Australia 

Philips Scientific & Industrial 
Pty Ltd. 

(For Fluke and Philips products) 
Centrecourt 25-27 Paul Street 
North Ryde 

Sydney N.S.W. 2113 

Tel: (61) 88 88 222 

FAX: (61) 2-888-0440 


Austria j 
Osterreichische Philips Industrie 
GmbH 

(For Fluke and Philips products) 
Geschaftsbereich | & E 
Marktbereich Test-und MeBgerate 
A-1101 WIEN, Triester StraBe 64 
Tel: (0222) 60101/1722 DW 


Bangladesh 

Motherland Corporation 
(For Fluke products) 

24 Hatkhola Road, Tikatuli 
Dacca-3, Bangledesh 

Tel: 257249 

TLX: (950) 642022 


Philips Bangladesh Ltd. 
(For Philips products) 
P.O. Box 62, Ramna 
16/17 Kawran Bazar C/A 
DHAKA 

Tel: 411976 

TLX: 65668 


eee ee ee ee eee 
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Belgium 

N.V. Philips Professional Systems 
S.A. 

Test and Measurement 

(For Fluke and Philips products) 
Tweestationsstraat 80 

Rue des Deux Gares 

Brussel 1070 Bruxelles 

Tel: 2-5256111 

Bolivia 

Coasin Bolivia S.R.L. 

(For Fluke products) 

Casilla 7295 

La Paz, Bolivia 

Tel: (591) (2) 40962 

TLX: (336) 3233 COALAP BV 


Brazil 

ATP Hi-Tek Eletronica Ltda. 
(For Fluke products) 

Al. Amazonas 422, Alphaville 
Barueri 06400 

Sao Paulo, Brazil 

Tel: (55) (11) 421-5477 

TLX: (391) 1171413 


Philips do Brasil Ltda. 

(For Philips products) 

Av. Eng. Luiz Carlos Berrini 3009 
Caixa Postal 8681 

04571 SAO PAULO S.P. 

Tel: 55-11-2411611 

TLX: (011) 32750 


Brunei 

Rank O’Connor’s, Sdn Bhd 
(For Fluke products) 

No. 8 Block D, 

Sufri Shophouse Complex 
Mile 1 Jalan Tutong 

Bandar Seri Begawan 
Negara Brunei Darussalam 
Tel: (673) (2) 23109 or 23557 
TLX: (799) BU2265 RANKOC 


Canada 

Fluke Electronics Canada Inc. 
(For Fluke and Philips products) 
400 Britannia Rd. East Unit #1 
Mississauga, Ontario 

L4Z 1X9 Canada 

Tel: (416) 890-7600 

FAX: (416) 890-6866 


Fluke Electronics Canada Inc. 
(For Fluke and Philips products) 
1690 Woodward Drive 

Suite 216 

Ottawa, Ontario 

K2C 3R8 Canada 

Tel: (613) 723-9453 

FAX: (613) 723-9458 


Fluke Electronics Canada Inc. 
(For Fluke and Philips products) 
1255 Trans Canada Highway 
Suite 130 

Dorval, Quebec 

H9P 2V4 Canada 

Tel: (514) 685-0022 

FAX: (514) 685-0039 


Fluke Electronics Canada Inc. 
(For Fluke and Philips products) 
101, 1144 - 29th Ave. N.E. 
Calgary, Alberta 

T2E 7P1 Canada 

Tel: (403) 291-5215 

FAX: (403) 291-5219 


Chile 

Intronica Chile, Ltda. 
(For Fluke products) 
Casilla 16228 
Santiago 9, Chile 

Tel: (56) 2-2321886 
TLX: (332) 346351 


Philips Chilena S.A. 

de Produc. Electr. 

(For Philips products) 
Avenida Santa Maria 0760 
Casilla 2687 

Santiago De Chile 

Tel: 56-2-770038 

TLX: 240239 


Fluke Asia Ltd. 

(For Fluke products) 
Shun Tak Centre 

Suite No. 1501 

200 Connaught Road 
Central, Hong Kong 
Tel: (852) 5-482116 
TLX: (780) 87058 Fluke 
FAX: (852) 5-479863 


Colombia 

Sistemas E Instrumentation, Ltda. 
(For Fluke products) 

Carrera 21, No. 39A - 21, Of. 101 
Ap. Aereo 29583 

Bogota, Colombia 

Tel: (57) 232-4532 

TLX: (396) 45787 


Industrias Philips de Colombia S.A. 


(For Philips products) 
Apartado Aereo 4282 
Calle 13 No. 51-39 
Bogota 

Tel: 57-1-2600600 
TLX: Philcolon 44776 


Denmark 

Philips A/S Test & Measurement 
(For Fluke and Philips products) 
Prags Boulevard 80 
DK-2300-Kobenhavn S 

Tel: (01) 572222 

TLX: 31201 


Ecuador 

Proteco Coasin Cia., Ltda. 

(For Fluke products) 

P.O. Box 228-A 

Ave. 12 de Octubre 2285 y Orellana 
Quito, Ecuador 

Tel: (593) (2) 529684 

TLX: (393) 22085 


Proteco Coasin Cia., Ltda. 
(For Fluke products) 
P.O. Box 9733 


Ave. Principal No. 204 y Calle Segunda 


Urbanizacion Miraflores 
Guayaquil, Ecuador 
Tel: (593) (4) 387519 


Philips Ecuador S.A. 
(For Philips products) 
Casilla 343 

Paez 118 y Avenida Patria 
Quito 

Tel: 593-2-546100/546125 
TLX: 2227 PHLPSQ ED 


Egypt 

Philips Egypt Liaison Office of 
Philips Export B.V. 

(For Fluke and Philips products) 
10, Abdel Rahman el Rafei Str. 
P.O. Box 1687 

Dokki, Cairo 

Tel: 20-2-3490922 

TLX: 228 16 PHEGY UN 
Ethiopia 

Philips Ethiopia (Priv. Ltd. Co.) 
(For Fluke and Philips products) 
Ras Abebe Areguay Avenue 
P.O. Box 2565 

Addis Ababa 

Tel: 148300 

Fiji 

Awa New Zealand Ltd. 

(For Fluke products) 

37 Freestone Walu Bay Road 
P.O. Box 858 

Suva, Fiji 

Tel: (679) 312079 

TLX: (792) 2347 

FAX: (679) 314379 


Finland 

OY Philips AB 

(For Philips products) 
P.O. Box 11 

02631 ESPOO 

Tel: 0-5257225 


Instrumentarium Elektronikka 
(For Fluke products) 

P.O. Box 64 

02631 Espoo 63 

Finland 

Tel: (358) (0) 5281 

TLX: (857) 124426 

FAX: (358) 0-502-1073 
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International Sales Offices 


France 

S.A. Philips Industrielle et 
Commercials 

Division Science de Industrie 
(For Fluke and Philips products) 
105 rue de Paris, BP 62 

93002 BOBIGNY Cedex 

Tel: (1) 49 42 80 80 

TLX: 210290 


Germany 

Philips GmbH 

(For Fluke and Philips products) 
Unternehmensbereich 

Elektronik fur Wissenschaft 

und Industria 

Vertriebsbereich Testr & MeBtechnik 
MiramstraBe 87 Postfach 310320 
D-3500 KASSEL 

Tel: (0561) 5010 

TLX: 997070 


Bereich Fluke Produkts 
Oskar-Messter-Strape 18 
D-8045 Ismaning 


Great Britain 

Philips Test & Measurement 
(For Fluke and Philips products) 
Colonial Way 

Watford WD2 4TT 


Greece 

Philips S.A. Hellenique 

{&E Division 

(For Fluke and Philips products) 
15, 25th March Street 
GR-17778 TAVROS or 

P.O. Box 3153 Athens 

Tel: 30-1-4894911 

TLX: 241566-241567 


Hong Kong 

Schmidt & Co (H.K.), Ltd 
(For Fluke products) 

18th Floor, Great Eagle Centre 
23 Harbour Road 

Wanchai, Hong Kong 

Tel: (852) (5) 8330-222 

TLX: (780) 74766 or 76762 
FAX: (852) 5-8918754 


Philips Hong Kong Ltd. 
(For Philips products) 
29/F Hopewell Centre 
17 Kennedy Road 
G.P.O. Box 2108 

Hong Kong 

Tel: 852-5-283298 

TLX: 73660 PHILH HX 
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India 

Hinditron Services Pvt., Ltd. 
(For Fluke products) 

69/A.L. Jagmohandas Marg 
Bombay 400 006, India 

Tel: (91) (22) 8121316, 

(91) (22) 8125344 

TLX: (953) 1175326 

FAX: (91) 22-822-0197 


Hinditron Services Pvt., Ltd. 
(For Fluke products) 

8th Main Road 

33/44A Raj Mahal Vilas Extension 
Bangalore 560 080, India 

Tel: (91) 812-363139 

TLX: (953) 8452741 


Hinditron Services Pvt., Ltd. 
(For Fluke products) 

5th Floor, “Castle House” 
5/1A, Hungerford St. 

Calcutta 700 017, India 

Tel: (91) 33-432628 

TLX: (953) 21-4153 


Hinditron Services Pvt., Ltd. 
(For Fluke products) 

204-5-6 Hemkunt Tower 

98 Nehru Place 

New Delhi, 110019, India 

Tel: (91) 11-6410380 

TLX: (953) 316458 


Hinditron Services Pvt., Ltd. 
(For Fluke products) 

Emerald Complex 1-7-264 
5th Floor 

114 Sarojini Devi Rd. 
Secunderabad 500 003, India 
Tel: (91) 842 821117 

TLX: (953) 04256973 


Peico Eclectronics & Electricals Ltd. 


(For Philips products) 

Shivsagar Estate, Block ‘A’ : 
Dr. Annie Besant Road 

P.O.B. 6598 

Worli, Bombay 4000018 

Tel: 4921500/4921513 


Indonesia 

P.T. Lamda Triguna 

(For Fluke products) 

P.O. Box 6/JATJG, Jakarta 13001 
Tel: (62) 21-8195365 

TLX: (796) 63938 

FAX: (62) 21-819-9631 


P.T. Daeng Brothers 

(For Philips products) 

Centre Point Building, 3rd FI. 
Jalan Gatot Subroto Kav. 35/36 
P.O. Box 41 Tebet 

Jakarta 

Tel: 62-21-517900 

TLX: 62798 PHDG IA 


Iran 

Philips Iran Ltd. 

(For Fluke and Philips products) 
(Private Joint Stock Comp.) 
P.O. Box 11365-3891 

Tehran 

Tel: 98-21-674138 

TLX: 212545 PHPS IR 


Iraq 

Philips Medden Oosten B.V. 
(For Fluke and Philips products) 
Baghdad Branch 

Hai Al Whida. Area No. 902 
Street No. 12, Bldg. 141/10 
P.O. Box 5749 

Baghdad 

Tel: 7187181 

TLX: 212439 Philips IK 


lreland 

P.J. Brennan and Company Ltd. 
(For Fluke and Philips products) 
61 Stillorgan Industrial Park 
Stillorgan, Co. Dublin 

Tel: 952501 

TLX: 3817 

FAX: 952333 


Israel 

R.D.T. Electronics Engineering Ltd. 
(For Fluke and Philips products) 

P.O. Box 43137 

Tel Aviv 61430 

Israel 

Tel: (972) (3) 483211 

TLX: 371452 

FAX: 972-3-492190 


Italy 

Philips S.p.A. 

(For Fluke and Philips products) 
Sezione S & |, T & M Dept. 
Viale Elvezia 2 

20052 Monza 

Tel: (039) 3635240/8/9 

TLX: 333343 


Japan 

John Fluke Mfg. Co., Inc. 

Japan Branch 

(For Fluke products) 

Sumitomo Higashi Shinbashi Bldg. 
1-1-11 Hamamatsucho 

Minato-ku, Tokyo 105, Japan 

Tel: (81) (3) 434-0181 

TLX: (781) 2424331 

FAX: 81-3-434-0170 


John Fluke Mfg. Co., Inc. 
Japan Branch 

(For Fluke products) 
Katsushige Building 

2-45 Kohraibashi 
Higashi-ku, Osaka 541 
Japan 

Tel: (81) (6) 229-0871 
FAX: 81-6-229-1098 


NF Circuit Design Block Co., Ltd. 
(For Philips products) 

3-20 Tsunashima Higashi, 6-Chome, 
Kokokuku, Yokohama 223 

Tel: (045) 452-0411 

TLX: 3823-297 


Kenya 

Philips (Kenya) Ltd. 

(For Fluke and Philips products) 
OL Kalou Road, Industrial Area 
P.O. Box 30554 

Nairobi 

Tel: 254-2-557999 

TLX: 22225 Nairobi 


Korea, Republic of 

Myoung Corporation 

(For Fluke products) 

Yeo Eui Do 

P.O. Box 14 

Seoul, Korea 

Tel: (82) (2) 784-9942 

TLX: (787) MYOUNG K24283 
FAX: (82) 2-784-2387 


Philips Industries (Korea) Ltd. 
(For Philips products) 

C.P.O. Box 3680, Philips House 
260-199, Itaewon-Dong 
Yongsan-Ku 

Seoul 

Tel: 82-2-794-501 1/5 

TLX: Philkor K 27291 


Kuwait 

Al Bahar International Group 
(For Fluke products) 

P.O. Box 26672 Safat 

13127 Safat, Kuwait 

Tel: (965) 848601 

TLX: (959) 44822 


Lebanon 

Philips Middle East S.A.R.L. 
(For Fluke and Philips products) 
B.P. 11-670 

Ave. Sami Solh 

Beyrouth 

Tel: 392320/1 

TLX: 20765 LE PHIBAN 


Malaysia 

Mecomb Malaysia SDN BHD 
(For Fluke products) 

P.O. Box 24 

46700 Petaling Jaya 
Selangor, Malaysia 

Tel: (60) 3-7743422 

TLX: (784) MA37764 

FAX: (60) 3-774 3414 
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Philips Malaysia Snd. Bhd./ 
Wisma Philips 

(For Philips products) 

1st, 2nd, 3rd Floors, 3 Jalan 
SS 15/2a, P.O. Box 12163 
Subang Jaya 

47500 Petaling Jaya 

Tel: 60-3-7345511 

TLX: PHIMAL MA 25111 


Mexico 

Mexicana de Electronica 
Industrial S.A. (MEXEL) 

(For Fluke and Philips products) 
Diagonal No. 27 

Entre Calle de Eugenia Y Ave. 
Colonia del Valle 

C.P..03100, Mexico 

Tel: (905) 660-4323 

TLX: (383) 1771038 

FAX: 525-687-8695 


Morocco 

Somaciel 

(For Fluke and Philips products) 
304 Boulevard Mohamed V, 
Casablanca 05 

Tel: 30 80 51/52 

TLX: 27021 


Nepal! 

Associated Enterprises 
(For Fluke products) 

GPO Box 790, Pyaphal Tole 
Kathmandu, Nepal 

Tel: 13868 

TLX: (947) 2568 


Netherlands 

Philips Nederland 

(For Fluke and Philips products) 
Philips 1&E Systems Div. 
Building TQIII-4 

5600 MD Eindhoven 

The Netherlands 

Tel: (31) 40-786839 

TLX: (844) 35000 PHTC NL 
FAX: (31) 40-785968 


New Zealand 

Philips Scientific & Industrial 
Pty Ltd. 

(For Fluke and Philips products) 
2 Wagener Place, P.O. Box 4 021 
Auckland 3, New Zealand 

Tel: (64) (09) 894-160 

TLX: NZ 2395 

FAX: (64) (9) 862-728 

Nigeria 

Associated Electronic Products 
(Nigeria) Ltd. 

(For Fluke and Philips products) 
KM 16, Ikorodu Road, Ojota 

P.O. Box 1921 

Lagos 

Tel: 234-1-900160/69 

TLX: 21961 NG 


Norway 

Morgenstierne & Co A/S 
(For Fluke products) 
Konghellegate 3 

P.O. Box 6688, Rodelokka 
Oslo 5, Norway 

Tel: (47) (2) 356110 

TLX: (856) 71719 

FAX: (47) 2-381457 


Norsk AI/S Philips 

(For Philips products) 

Dept. I&E, Test & Measurement 
Sandstuveien 70, P.O. Box 1 
Manglerud 

Oslo 6 

Tel: 2-680200 


Pakistan 

International Operations 

(PAK Private), Ltd. 

(For Fluke products) 

505 Muhammadi House 

|.1. Chundrigar Road 

P.O. Box 5323, Karachi, Pakistan 
Tel: (92) (21) 221127 

TLX: (952) 24494 


Philips Electrical Co. of Pakistan Ltd. 


(For Philips products) 
P.O. Box 7101 

M.A. Jinnah Road 
Karachi 3 

Tel: 92-21-725772 
TLX: 2874 PHPAK PK 


Paraguay 

Philips del Paraguay S.A. 
(For Philips products) 
Avenida Artigas 1519 
Casilla de Correo 605 
Asuncion 

Tel: 595-21-291924 

TLXS PYG215 


Peru 

Importaciones y Representaciones 
Electronicas S.A. 

(For Fluke products) 

Avda. Franklin D. Roosevelt 105 
Lima 1, Peru 

Tel: (51) (14) 28-8650 

TLX: (394) 25663 


Philips Peruana S.A. 
(For Philips products) 

Av. Alfonso Ugarte 1268 
Lima 5 or Apartado 1841 
Lima 100 

Tel: 51-14-326070 

TLX: 21678 PE PHILPER 


International Sales Offices 


Philippines, Republic of 

Spark Radio & Electronics, Inc. 
(For Fluke products) 

Greenhills 1502, P.O. Box 610 
San Juan, Metro Manila, 
Philippines 

Tel: (63) (2) 775192 

TLX: (712) 4005 


Philips Industrial Development Inc. 
(For Philips products) 

2246, Pasong Tamo 

P.O. Box 911 

MCCPO Makati Riazai D 

Metro Manila 

Tel: 63-2-868951 


Portugal 

Decada Equipamentos de Electronica 
(For Fluke products) 

Av. Bombeiros Voluntarios 

Lote 102B, Miraflores/Alges 

1495 Lisbon, Portugal 

Tel: (351) (1) 4103420 

TLX: (832) 15515 

FAX: (351) 1-410-1844 


Philips Portuguesa, S.A.R.L. 
Divisao de Sistemas Industrieuis 
e Electri-Acasticc 

(For Philips products) 
Outurila-Cavinaxille 

2795 Linda-A-Velha 

Tel: 2190071 

TLX: 42987 


Singapore, Republic of 
Rank O’Connor’s PTE Ltd. 
(For Fluke products) 
O'Connor House 

98 Pasir Panjang Road 
Singapore 0511 

Republic of Singapore 

Tel: (65) 4737944 

TLX: (786) RS21023 


Philips Project Development (S) Pte. 
Ltd. 

(For Philips products) 

Lorong 1, Toa Payoh 

Singapore 1231, P.O. Box 340 

Toa Payoh Central Post Office 
Singapore 9131 

Tel: 65-3502000 

TLX: Philips RS/21375 


South Africa 

South African Philips (Pty) Ltd. 
(For Fluke and Philips products) 
P.O.B. 7703 ; 

10 Bond Street 

Randburg 2194 

Johannesburg 2000 

Tel: (27) (011) 889-3911 


Spain 

Philips Iberica S.A.E. Dpto 
(For Fluke and Philips products) 
Aparatos de Medida 

Martinez Villergas 2 

Madrid 28027 

Tel: 404-2200 


Sri Lanka 


Computerlink Data Systems, Ltd. 


(For Fluke products) 
331 Union Place 
Colombo, 2, Sri Lanka 
Tel: (94) (1) 28641/2 
TLX: (954) 22455 


Sweden 

Philips Foersaeljning AB 
Division Industrielektronik 
Test & Measurement 

(For Fluke and Philips products) 
S-115 84 Stockholm 

Tel: (08) 782 18 00 


Switzerland 

Philips AG 

Test-und Messtechnik 

(For Fluke and Philips products) 
Postfach 

CH-8027 Zurich 

Tel: (01) 4882390 


Syria 

Philips Moyen-Orient S.A.R.L. 
(For Fluke and Philips products) 
Rue Fardoss 79 

P.O. Box 2442 

Damascus 

Tel: 218605/221650 

TLX: PHISYR 411203 SY 


Taiwan 

Schmidt Electronics Corp. 
(For Fluke products) 

5th Floor, Cathay Min-Sheng 
Commercial Building, 

344 Min-Sheng East Road 
Taipei 104, Taiwan R.O.C. 
Tel: (886) (2) 501-3468 

TLX: (785) 11111 

FAX: (886) 2-5029692 


Philips Taiwan Ltd. 

(For Philips products) 
150, Tun Hua North Road 
P.O. Box 22978 

Taipei 

Tel: 886-2-7120500 

TLX: 21570 PHILIPEI 
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International Sales Offices 


Tanzania 

Philips (Tanzania) Ltd. 

(For Fluke and Philips products) 
T.D.F.L. Building - 1st Floor 
P.O. Box 20104 
Ohio/Upanga Rd. 

Dar es Salaam 

Tel: 29571/4 

TLX: 41016 

Thailand 

Measuretronix Ltd. 

(For Fluke products) 

2102/63 Ramkamhaeng Road 
Bangkok 10240 

Thailand 

Tel: (66) (2) 374-2516 

TLX: (788) 82796 

FAX: (66) 2-374-9965 


Philips Electrical Co. of Thailand 
Ltd. 

(For Philips products) 

283, Silom Road 

P.O. Box 961 

Bangkok 10500 

Tel: 66-2-233 6330.9 

TLX: 87327 PHILTHA TH 
Tunisia 

STIET 

(For Fluke and Philips products) 
32bis rue Ben Ghedahem 
Tunis 

Tel: 348666 

TLX: (934) 13030 


Turkey 

Turk Philips Ticaret A.S. 

(For Fluke and Philips products) 
Inonu Caddesi 78/80 

P.K. 504 

80074 Beyoglu-Istanbul 

Tel: 90-1-1435910 

TLX: 24192 PHTRTR 


United Arab Emirates 

Philips Middle East 

(For Fluke and Philips products) 
Dubai Intern. Trade Centre 

11th Floor 

P.O. Box 9269 

Dubal 

Tel: 971-4-377000 

TLX: 46350 PMOA EM 


Uruguay 

Coasin Uruguaya S.A. 
(For Fluke products) 
Libertad 2529 

Casilla de Correo 1400 
Montevideo, Uruguay 
Tel: (598) (2) 789015 
TLX: (398) UY23010 


Industrias Philips del Uruguay S.A. 


(For Philips products) 

Av. Uruguay 1287 

Casilla de Correo 294 
Montevideo 

Tel: 919000 

TLX: PHILURU UY 22296 


Venezuela 

Coasin C.A. 

(For Fluke products) 

Calle 9 Con Calle 4, Edif Edinurbi 
Apartado de Correos NR-70.136 
Los Ruices 

Caracas 1070-A, Venezuela 

Tel: (58) 2-241-0309 

TLX: (395) 21027 


Inds. Venezolanas Philips S.A. 
(For Philips products) 

Av. Francisco de Miranda, 

Urb. La Carlota, 

Edf. Centro Empresarial Parque del 
Este 

Apartado 1167 

Caracas 1010-A 

Tel: 58-2-203, 71111 

TLX: 25267 IVPSA VC 


Zaire 

Philips Electronics S.A.R.L. 
(For Fluke and Philips products) 
137, Boulevard du 30 juin 

B.P. 16636 

Kinshasa 

Tel: 31693 

TLX: 21078 KINSHASA 


Zambia 

Philips Electrical Zambia Ltd. 
(For Fluke and Philips products) 
Mwembeshi Road 

P.O. Box 1878 

Lusaka 

Tel: 21851 1/218701 

TLX: Za 41220 


Zimbabwe 

Philips Electrical (Pvt.) Ltd. 
(For Fluke and Philips products) 
62 Mutare Road 

P.O. Box 994 

Harare 

Tel: 47211/48031 

TLX: 2236 


For other countries not listed above: 


Philips Export B.V. 
1&E Export 

Test & Measuring 
Building HVW-3 
P.O. Box 218 

5600 MD Eindhoven 
The Netherlands 
Tel: +31 40 324842 
TLX: 35000 phtc nl 
FAX: +31 40 324898 


Fluke Int'l Corp 

P.O. Box C9090 

Mail Stop 206A 

Everett, WA 98206 

Tel: 206-356-551 1 

TLX: 185103 FLUKE UT 
FAX: (206) 356-5116 
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U.S. Service Locations 


California 

Fluke Technical Center 
17915 Sky Park Circle Unit H 
Irvine, CA 92714 

Tel: (714) 863-1723 


Fluke Technical Center 
46610 Landing Parkway 
Fremont, CA 94538 

Tel: (415) 651-5112 


Colorado 

Fluke Technical Center 
14180 East Evans Ave. 
Aurora, CO 80014 

Tel: (303) 695-1000 


Florida 

Fluke Technical Center 
940 N. Fern Creek Avenue 
Orlando, FL 32803 

Tel: (407) 896-4881 


Illinois 

Fluke Technical Center 
1150 W. Euclid Ave. 
Palatine, IL 60067 

Tel: (312) 705-0500 


Maryland 

Fluke Technical Center 
5640 Fishers Lane 
Rockville, MD 20852 
Tel: (301) 770-1576 


New Jersey 

Fluke Technical Center 
E. 66 Midland Ave. 
Paramus, NJ 07653 
Tel: (201) 599-9500 


Texas 

Fluke Technical Center 
1801 Royal Lane, Suite 307 
Dallas, TX 75229 

Tel: (214) 869-2848 
Washington 

Fluke Technical Center 
1420 75th St SW 
Everett, WA 98206 
Tel: (206) 356-5560 


International 


Algeria 

Bureau de Liaison Philips 
(For Philips products) 

24 bis rue Bougainville 

TI Mouradia, Alger 

Tel: 56 56 72 


Antilles 

Philips Antillana N.V. 

(For Philips products) 
Schottegatweg dost 146 
P.O. Box 3523 

Willemstad, Curacao Antilles 
Tel: 559 9 612 779 
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Argentina 

Coasin S.A. 

(For Fluke products) 

Virrey del Pino 4071 DPTO E-65 
1430 CAP FED 

Buenos Aires, Argentina 

Tel: 54 1 522-5248 


Philips Argentina S.A. 

(For Philips products) 

Casilla Correo 3479 Cent 
1000 Buenos Aires, Argentina 
Tel: 54 1 542-2411 


Australia 

Philips Customer Support 
Scientific and Industrial 
(Fluke & Philips products) 
23 Lakeside Drive 

Tally Ho Technology Park 
East Burwood, 

Victoria 3151 Australia 


Philips Customer Support 
Scientific & Industrial 

(Fluke & Philips products) 

25-27 Paul St. North/ PO Box 119 
North Ryde N.S.W. 2113 
Australia 

Tel: 61 2 888-0423 


Austria 

Oesterreichische Philips 
Industrie GmbH Technischer 
Kundendienst 
Unternehnmensbereich 
Prof. System 

(Fluke & Philips products) 
Triesterstrasse 66 

A-110 Austria 

Tel: 43 222-60101 


Bangladesh 

Philips Bangladesh Ltd. 
Service Dept 

(For Philips products) 
16/17 Kawran Bazaar 

P.O. Box 62 

Ramna, Dacca Bangladesh 
Tel: 411576 


Belgium 

Philips & MBLE Associated S.A. 
Scientific & Industrial Div 

(Fluke & Philips products) 

80 Rue des deux Gares B-1070 
Brussels, Belgium 

Tel: 32 2 525 6111 


Bolivia 

E.P.T.A. 

| & E Service 

(For Philips products) 
Cajon postal 20942 
Lapaz, Bolivia 

Tel: 325952 


Technical Service Centers 


Brazil 

Hi-Tek Electronica Ltda. 

(For Fluke products) 

Al. Amazonas 422 Alphaville, 
CEP 06400 Barueri 

Sao Paulo, Brazil 

Tel: 55 11 421-5477 


Philips do Brasil Ltda. 

Div. Commercial Electro Acustica 
(For Philips products) 

Av. Eng. Luiz Carlos Berrini 3009-7 
Caixa Postal 1900 

7th Floor 

CEP-04571 Sao Paulo 

Brazil 

Tel: 55 11 2411611 


Canada 

Fluke Electronics Canada Inc. 
(Fluke & Philips products) 

400 Brittania Rd. Unit #1 
Mississauga, Ontario L4Z 1Y9 
Tel: 416-890-7600 


Fluke Electronics Canada Inc. 
(For Fluke products) 

1255 Trans Canada Highway 
Suite 130 

Dorval, Quebec H9P 2V4 
Canada 

Tel: 514-685-0022 


Fluke Electronics Canada Inc. 
(For Fluke products) 

101, 1144 29th Ave. N.E. 
Calgary, Alberta T2E 7P1 
Canada 

Tel: (403) 291-5215 


Chile 

Intronica Chile Ltda. 
(For Fluke products) 
Casilla 16228 
Santiago 9, Chile 
Tel: 56 2 2321886 


Industias Philips de Chilena S.A. 
Division Professional 

(For Philips products) 

Avda. Santa Maria 0760 

Casilla Postal 2687 

Santiago Chile 

Tel: 770038 


China, Peoples Republic of 
Instrimpex - Fluke Service Center 
(For Fluke products) 

57, Xisi Dong Da Jie 

Xicheng-qu 

P.O. Box 9085 

Beijing 

People’s Republic of China 

Tel: 86 01 65-7281 


Colombia 
Sistemas E Instrumentacion, Ltda. 


(For Fluke products) 

Carrera 13, No. 37-43, Of. 401 
Ap. Aereo 29583 

Bogota DE, Colombia 

Tel: 57 232-4532 


Industias Philips de Columbia 
Division de Servicio 

(For Philips products) 

Calle 13, 51-39 

Apartado Aereo 4282 
Bogota, Columbia 

Tel: 2600-600 


Denmark 

Philips A/S 

Technical Service | & E 
(Fluke & Philips products) 
Strandlodsvej 1A 

PO Box 1919 

DK-2300 - Copenhagen S. 
Denmark 

Tel: 45 1 572222 


Ecuador 

Proteco Coasin Cia., Ltda. 
(For Fluke products) 

P.O. Box 228-A 

Ave. 12 de Octubre 

2285 y Orellana 

Quito, Ecuador 

Tel: 593 2 529684 


Philips Ecuador C.A. 
(For Philips products) 
PO Box 343 

Quito 

Tel: 593 2 239080 


Egypt and Sudan 
Electronic Engineering 
Liaison Office 

(For Fluke products) 
P.O. Box 2891 Horreya 
11361 Heliopolis 
Cairo, Egypt 

Tel: 202 695705 


Philips Egypt Branch P.M.O.B.V. 
Service Department 

(For Philips products) 

10 Abdel Rahman el Rafei St. 
P.O. Box 1687 

Dokki, Cairo, Egypt 

Tel: 202 490922 


Ethiopia 

Philips Ethiopia (Priv. Ltd. Co.) 
(For Philips products) 

Ras Abebe Areguay Avenua 
P.O. Box 2565 

Addis Ababa Ethopia 

Tel: 448-300 


Finland 

Instrumentarium Elektroniikka 
(For Fluke products) 

P.O. Box 64, Vitikka 1 

02631 ESPOO 63 

Finland 

Tel: 358-0-5281 


OY Philips AB Central Service 
(For Philips products) 
Sinikalliontie 1-3 

P.O. Box 11 

SF-02630 Espoo, Finland 

Tel: 358 0 52571 


Technical Service Centers 


France 

S.A. Philips Industrielle 
et Comerciale 

Science et Industrie 
(Fluke & Philips products) 
105 Rue de Paris B.P. 62 
93002 Bobigny Cedex 
France 

Tel: 33149428040 


Germany (F.R.G.) 

Philips GmbH 
Unternehmensbereich Elektronik 
fur Wissenschaft und Industrie 
Service VSF 

(For Fluke products) 
Oskar-Messter-Strasse 18 

8045 Ismaning 

West Germany 

Tel: 49 89 9605-239 


Philips GmbH 
Unternehmensbereich 
Elektronik fur Wissenschaft und 
Industrie, Service VFN5 

(For Philips products) 
Miendorferstrasse 205 

2000 Hamburg 73 

West Germany 

Tel: 49 40 6797-434 


Philips GmbH 
Unternehmensbereich 
Elektronik fur Wissenschaft und 
Industrie, Service VFE5 

(For Philips products) 
Wieselweg 5 

4300 Essen 11 

West Germany 

Tel: 49 201 3610-250 


Philips GmbH 
Unternehmensbereich 
Elektronik fur Wissenschaft und 
Industrie, Service VFS5 

(For Philips products) 
Hohenstrasse 21 

7012 Fellbach 

West Germany 

Tel. 49 711 5204-150 


Great Britain 

Philips Scientific Test 

& Measurement Division 

(Fluke & Philips products) 
Colonial Way 

Watford Hertfordshire WD2 4TT 
United Kingdom 

Tel: 44 923-4051 1 


Greece 

Philips S.A. Hellenique 
(Fluke & Philips products) 
15, 25th March St 

17778 Tavros 

10210 Athens, Greece 
Tel: 30 1 4894911 


Hong Kong 

Schmidt & Co (H.K.) Ltd. 
(For Fluke products) 

18th Fl., Great Eagle Centre 
23 Harbour Road 

Wanchai, Hong Kong 

Tel: 852 58330-222 


Philips Hong Kong Ltd. 
Service Division 

(For Philips products) 
G.P.O. 2108 

Hopewell Centre 16th F 
17, Kennedy Road 
Wanchia, Hong Kong 
Tel: 852 5-283298 


India 

Hinditron Services Pvt. Ltd 
(For Fluke products) 

1st Floor, 17-B, Mahal 
Industrial Estate 

Mahakali Road Andheri East 
Bombay 400 093, India 

Tel: 91 22 6300043 


Hinditron Services Pvt. Ltd. 
(For Fluke products) 

33/44A Raj Maha Villas Extn. 
8th Main Road 

Bangalore 560 080, India 
Tel: 91 812 363139 


Philips India 

(For Philips products) 

125 Roopena Agrahara 
Bangalore Hosur RD, Madivala 
Postbag 6880q 

Bangalore 560 068 

India 

Tel: 91 22 560229 


Hinditron Services Pvt. Ltd. 
Field Service Center 

(For Fluke products) 

Emerald Complex 1-7-264 
5th Floor 

114 Sarojini Devi Road 
Secunderabad 500 003, India 
Tel: 91 842 821117 


Indonesia 

P.T. Lamda Triguna 

(For Fluke products) 

P.O. Box 6/JATJG 
Jakarta 13001, Indonesia 
Tel: 62 21 8195365 


Ireland 

Philips Scientific 

Test & Measurement Division 
(Fluke & Philips products) 
Colonial Way 

Watford, Hertsfordshire 
WD2 4TT, United Kingdom 
Tel: 44 923 40511 


Israel 


R.D.T. Electronics Engineering Ltd. 


(Fluke & Philips products) 
P.O. Box 43137 

Tel Aviv 61430 

Israel 

Tel: 972 3 483211 


Italy 

Philips S.p.A. 

Sezione S & |, T & M Dept. 
(Fluke & Philips products) 
Viale Elvezia 2 

20052 Monza, Italy 

Tel: 39 39 3635 1 


Japan 

John Fluke Mfg. Co., Inc. 

Japan Branch 

(For Fluke products) 

Sumitomo Higashi Shinbashi Bldg. 
1-1-11 Hamamatsucho 

Minato-ku, Tokyo 105, Japan 

Tel: 81 3 434-0181 


NF Trading Co Ltd. 

(For Philips products) 

3-20 Tsunashima Higashi 6-chome 
Kohoku-ku 

Yokohama-shi, Japan 


Kenya 

Philips (Kenya) Ltd. 
(For Philips products) 
01 Kalou Road 

P.O. Box 30554 
Nairobi, Kenya 

Tel: 254 2 557999 


Korea 

Myoung Corporation 
(For Fluke products) 
Yeo Eui Do P.O. Box 14 
Seoul 150, Korea 

Tel: 82 2 784-9942 


Philips Electronics 
(Korea) Ltd. Philips House 
(For Philips products) 
260-199 Itaewon-Dong 
Yongsan-Ku 

C.P.O. Box 3680 

Seoul, Korea 

Tel: 794-7621 


Lebanon 

Philips Middle East S.A.R.L. 
(For Philips products) 

P.O. Box 11-670 

Beirut, Lebanon 

Tel: 382300 


Malaysia 

Mecomb Malaysia Sdn. Bhd. 
(For Fluke products) 

P.O. Box 24 

46700 Petaling Jaya 
Selangor, Malaysia 

Tel: 60 3 774-3422 


Philips Malaysia Sdn. Bhd. 
Professional Service Dept. 
(For Philips products) 

P.O. Box 12163 

Kuala Lumpur, Malaysia . 
Tel: 60 3 734 6171 


Mexico 

Mexicana de Electronica 
Industrial, S.A. (Mexel) 

(Fluke & Philips products) 
Diagonal No. 27 

Entre Calle de Eugenia Y Ave 
Colonia del Valle 

C.P. 03100, Mexico 

Tel: 90 5 660-4323 


Netherlands 

Philips Nederland 

Test en Meetapparaten 

(For Fluke products) 
Hoevenseweg 55A, Postbus 115 
5000 AC Tilburg 

The Netherlands 

Tel: 31 13 352455 


Nederlandse Philips Bedrejven B.V. 
Service | & E Export 

(For Philips products) 

Bldg. HBS 

5600 MD Eindhoven 

The Netherlands 

Tel: 31 40 755 767 


Philips Nederland 
Technische Service Prof. Act. 
(For Philips products) 
Boschdijk 525 

Gebouw VB 1 

5600 MD Eindhoven 

The Netherlands 

Tel: 31 40 793 333 


New Zealand 

Philips Customer Support 
Scientific & Industrial Division 
(Fluke & Philips products) 

2 Wagener Place - PO Box 41021 
Mt. Albert 

Auckland, New Zealand 

Tel: 65 4 735735 


Nigeria 

Associated Electronic Products 
(Nigeria) Ltd. 

(For Philips products) 

Km. 16 lkorodu Road 

Ojota 

P.O. Box 1921 

Lagos Nigeria 

Tel: 234 1 900160 


Norway 

Morgenstierne & Co. A/S 
(For Fluke products) 
Konghellegate 3 

P.O. Box 6688, Rodelokka 
Oslo 5, Norway 

Tel: 47 2 356110 
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Technical Service Centers 


Norsk A/S Philips | & E Service 
(For Philips products) 
Sandstuveien 70 

P.O. Box 1 

Manglerud 

N 0680 Oslo 6, Norway 

Tel: 47 2-680200 


Pakistan 

International Operations (PAK) Ltd. 
(For Fluke products) 

505 Muhammadi House 

|.1. Chundrigar Road 

P.O. Box 5323 

Karachi Pakistan 

Tel: 92 21 221127 


Philips Electrical Co. of Pakistan Ltd. 
(For Philips products) 

M.A. Jinnah Road 

P.O. Box 7101 

Karachi 3, Pakistan 

Tel: 91 21 725277 


Paraguay 

Philips del Paraguay S.A. 
(For Philips products) 
Avenida Artigas 1519 
Casilla Correo 605 
Asuncion, Paraguay 

Tel: 595 21 291934 


Peru 

Importaciones Y Representaciones 
Electronicas S.A. 

(For Fluke products) 

Avda. Franklin D. Roosevelt 105 
Lima 1, Peru 

Tel: 51 14 288650 


Philips Peruana S.A. 

(For Philips products) 

Av. Alfonso Ugarte 1268, Lima 5 
Apartado 1841 

Lima, 100 Peru 

Tel: 51 14 32-6070 


Philippines 

Spark Radio and Electronics Corp. 
(For Fluke products) 

P.O. Box 610 

Greenhills, Metro-Manila 1502 
Philippines 

Tel: 63-2-775192 


Philips Industrial Development Inc. 
(For Philips products) 

2246 Pasong Tamo 

Makati, Metro Manila Philippines 
Tel: 63 2 868951 


Portugal 

Decada Espectral, 

Equipamentos de Electronica e 
Cientificos, SARL. 

(For Fluke products) 

Av. Bombeiros Voluntario, Lote 102B 
Miraflores/Alges 

1495 Lisboa, Portugal 

Tel: 351 1 410 3420 


Philips Portuguesa S.A.R.L. Divisia | & E 
(For Philips products) 

PO Box 55 

2795 Linda-A-Velha 

Portugal 

Tel: 351 1 2181536 


Singapore 

Rank O’Connor’s Singapore 
(For Fluke products) 

(PTE) Ltd. O’Connor House 
98 Pasir Panjang Road 
Singapore 0511 

Republic of Singapore 

Tel: 65 4737944 


Philips Project Development 
PTE. Ltd. Service Dept. 
(For Philips products) 
Lorong 1 

Toa Payoh 

Singapore 1231, 

Republic of Singapore 

Tel: 65 3502165 


South Africa 

South African Philips 

(Pty) Ltd. Service Dept. 

(Fluke & Philips products) 

195 Main Rd 

Martindale, Johannesburg, 2092 
South Africa 

Tel:.27 11 470-5255 


Spain 

Equipos Y Sistemas S.A. (ESSA) 
(For Fluke products) 

C/Apolanio Morales, 13B 

Madrid 16, Spain 

Tel: 4580150 


Philips Iberica S.A.E. 

Depto. Tecnico Instrumentacion | & E 
(Fluke & Philips products) 
C/Martinez Villergas 2 

28027 Madrid, Spain 

Tel: 34 1 402200 


Sweden 

Philips forsaljning AB 
Customer Support 

(Fluke & Philips products) 
Tegeluddvagen 1 
S-11584 Stockholm 

Tel: 46 8 7821000 


Switzerland 

Philips AG Technischer Kundendienst 
(Fluke & Philips products) 
Allmendstrasse 140 

Postfach 670 

CH-8027 Zurich 

Switzerland 

Tel: 41 1 4882211 


Syria 

Philips Moyen-Orient S.A.R.L. 
(For Philips products) 

Rue Fardoss 79 

P.O. Box 2442 Damascus, Syria 
Tel 218605 


Taiwan 

Schmidt Electronics Corp. 
(For Fluke products) 

5th Floor, Cathay Min Sheng 
Commercial Building 

344 Min Sheng East Road 
Taipei, Taiwan, R.O.C. 

Tel: 886 2 5013468 


Philips Taiwan Ltd. 

(For Philips products) 
150 Tun Hya North Road 
P.O.Box 22978 

Taipei, Taiwan, ROC 
Tel: 886 2 712-0500 


Tanzania 

Philips Tanzania Ltd. 

(For Philips products) 
T.D.F.L. Building (1st Floor) 
Ohio/Upanga Road 

P.O. Box 20104 

Dar es Salaam, Tanzania 
Tel: 29571 


Thailand 

Measuretronix Ltd. 

(For Fluke products) 
2102/63 Ramkamhaeng Rd. 
Bangkok, 10240 Thailand 
Tel: 66 2 3742516 


Philips Electrical Company 
of Thailand Ltd. 
Professional Service Dept. 
(For Philips products) 

283 Silom Road 

P.O. Box 961 

Bangkok 10500, Thailand 
Tel: 66 2 233-6333009 


Turkey 

Erkman Elektronik Aletler 
(For Fluke products) 
Ticaret Anonim Sirketi 
Necatiby Cad 92/3 
Karakoy, Istanbul, Turkey 
Tel: 441546 


Turk Philips Ticaret A.S. 
(Fluke & Philips products) 
Posta Kutusu 504 Beyoglu 
Inonu Caddesi 78/80 
Istanbul, Turkey 

Tel: 90 1 1435910 


Uruguay 

Coasin Uruguaya S.A 
(For Fluke products) 
Casilla de Correo 1400 
Libertad 2529 
Montevideo, Uruguay 
Tel: 598 2 789015 


Industrias Philips del Uruguay 
(For Philips products) 

Avda Uruguay 1287 

Casilla de Correo 294 
Montevideo, Uruguay 

Tel: 915641 


Venezuela 

Coasin C.A. 

(For Fluke products) 

Calle 9 Con Calle 4 

Edif. Edinurbi 

Apartado de Correos 

Nr-70 136 Los Ruices 
Caracas 1070-A, Venezuela 
Tel: 58 2 241-0309 


Industias Venezolanas 

Philips S.A. Servicio Profesional 
(For Philips products) 

Avenida Diego Cisneros, Edificio 
Centro Colgate 

Apartado Area 1167 

Caracas 1071-A, Venezuela 

Tel: 58 2 2037060 


Zaire 

S.A.M.E. s.a.r.l. 

(For Philips products) 
137 Boulevard du 30 Juin 
B.P. 16636 

Kinshasa, Zaire 

Tel: 31887 


Zambia 

Philips Electrica Zambia Ltd. 
(For Philips products) 
Mwembeshi Road 

P.O. Box 31878 

Lusaka, Zambia 

Tel: 218511 


Zimbabwe 

Philips Electric (Pvt.) Ltd. 
(For Philips products) 
P.O. Box 994 

62 Mutare Rd 

Harare, Zimbabwe 

Tel: 47211 


For Philips Service Locations 
not shown above 

Nederlandse Philips Bedrejven B.V. 
Service | & E Export 

(For Philips products) 

Building HBS 

5600 MD Eindhoven 

The Netherlands 

Tel: 31 40 755767 


a 
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The following products are available from the distributors listed below. 


To obtain one of these products call the distributor nearest you. 
© 21/23/25/27 Handheld Multimeters 
° 73/75/77 Handheld Multimeters 

* 83/85/87 Handheld Multimeters 

* 8020B/8021B/8024B/8026B Handheld Multimeters 
® 8060A/8062A Handheld Multimeters 
* 1900A/1910A/1911A/1912A Counters 


® 37/8010A/8012A/8050A Bench Multimeters 
© 51/52/2160A/2170A Series Thermometers 
© DMM Accessories 


Alabama 


Birmingham 

(205) 322-3374 BRO 
(205) 822-1326 TTE 
Huntsville 

(205) 883-6530 BNC 
Mobile 

(205) 479-8581 BRO 
(205) 344-0450 SPD 
Muscle Shoals 
(205) 383-1241 JON 


Alaska 


Anchorage 
(907) 563-3774 ALA 


Arizona 


Phoenix 

(602) 275-2626 DAL 
(602) 277-7281 EPC 
(602) 437-1425 CRM 
(602) 273-7376 STS 
Tempe 

(602) 431-0880 CRM 
Tucson 

(602) 889-5301 DAL 


Arkansas 


Fort Smith 

(501) 646-8201 CAB 
Little Rock 

(501) 376-7044 BLU 
(501) 562-2061 BRO 
(501) 562-2534 BRW 
(501) 562-9100 CAB 
(501) 562-7510 IES 
Springdale 

(501) 756-5012 CAB 


500 


California 


Anaheim 

(714) 978-6363 WAS 
Canoga Park 

(818) 998-6500 RAG 
(818) 998-7652 STS 
Chatsworth 

(818) 700-0900 ITC 
(818) 407-0101 MAR 
Commerce 

(213) 685-4340 CRM 
El Monte 

(818) 459-5500 MAR 
El Segundo 

(213) 772-8170 TMT 
(213) 772-8171 WAS 
Fremont 

(415) 770-0590 ALE 
(415) 651-6720 GEO 
Fullerton 

(714) 773-9555 SPE 
Gardena 

(213) 770-2330 CSS 
Inglewood 

(213) 674-9249 HUR 
Irvine 

(714) 859-0211 MAR 
Laguna Hills 

(714) 582-9180 ISI 
Los Angeles 

(213) 685-7020 EIL 
(213) 724-2222 GIS 
(213) 388-0621 ITC 
Milpitas 

(408) 943-4700 MAR 
(408) 942-5432 ZAC 
North Hollywood 
(213) 877-5518 BUW 


Oakland 

(415) 834-5888 BRI 
Oxnard 

(805) 983-4115 ITC 
Palo Alto 

(415) 960-8500 CRM 
Rancho Cordova 
(916) 635-9700 MAR 
Sacramento 

(916) 446-3131 ZAC 
San Bernardino 
(714) 885-0721 HUR 
San Diego 

(619) 578-9606 MAR 
(619) 560-4841 CRM 
(619) 578-2102 WAS 
San Francisco 
(415) 626-1444 ZAC 
San Jose 

(408) 998-5900 QUE 
San Marcos 

(619) 744-2690 MIT 
San Mateo 

(415) 572-6600 USI 
Santa Ana 

(714) 971-2992 HUR 
Santa Clara 

(408) 727-2500 WYL 
Sunnyvale 

(408) 734-9660 CMK 
(408) 245-4320 EIL 
(408) 745-6020 TKS 
Vallejo 

(707) 644-6676 ZAC 
Van Nuys 

(818) 781-8410 HUR 
Yorba Linda 

(714) 921-2101 CRM 


Colorado 


Aurora 

(303) 340-8728 RRI 
Colorado Springs 
(719) 636-1661 COL 
Denver 

(303) 832-1111 CWE 
(303) 534-4160 EIL 
Englewood 

(303) 762-0670 SHR 


Connecticut 


Greenwich 

(203) 531-4880 WIS 
Hartford 

(203) 527-1881 HAT 
Middletown 

(203) 346-6646 EIL 

New Haven 

(203) 787-5921 HAT 
Stratford 

(203) 375-5866 HAT 
Wallingford 

(203) 265-9333 CEI 
Waterbury 

(203) 755-1181 HAT 


Delaware 


Wilmington 
(302) 656-3222 WHO 


District of 
Columbia 


Washington 
(202) 529-6020 WSJ 


Florida 


Ft. Lauderdale 
(305) 563-4131 SEE 
Jacksonville 

(904) 356-4851 EMS 
Melborne 

(407) 242-8151 ROM 
Miami 

(305) 884-3072 BRO 
(305) 871-3500 EEC 
Orlando 

(305) 843-6770 BRO 
(305) 849-6060 EMS 
Palm Bay 

(407) 725-8300 EIL 
Pompano Beach 
(305) 978-3008 AEL 
Tampa 

(813) 253-0104 EMS 
(813) 870-3315 SPD 
West Palm Beach 
(407) 659-7166 DOL 


Georgia 

Albany 

(912) 435-1711 SPD 
Athens 

(404) 548-1334 SPD 
Atlanta 

(404) 762-5181 BRO 
(404) 325-0759 TEI 
Augusta 

(404) 722-2055 DIX 
(404) 722-1526 SPD 
Brunswick 

(912) 265-1927 SPD 
Columbus 

(404) 327-7414 SPD 
Kennesaw 

(404) 425-8902 CRM 
Norcross 

(404) 447-8431 WIE 
(404) 377-3555 ALE 
(404) 448-4004 SPD 
Savannah 

(912) 234-1684 SPD 


Hawaii 


Honolulu 
(808) 533-3884 ELE 
(808) 949-5564 HON 


Idaho 


Boise City 

(208) 336-2227 RAD 
Twin Falls 

(208) 733-5636 IDA 


Illinois 


Bridgeview 

(312) 430-2292 EIL 
Champaign 

(217) 356-1896 KLA 
Countryside 

(312) 352-3500 PIC 
Downers Grove 
(312) 964-2440 ASC 
Elgin 

(312) 697-8200 ALE 
Glendale Heights 
(312) 351-4554 CRM 
Inverness 

(312) 991-9770 USI 
LaSalle 

(815) 223-7400 KLA 
Niles 

(312) 297-4200 JOS 
Peoria 

(309) 691-4840 KLA 
Quincy 

(217) 223-7560 KLA 
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Rockford 

(815) 962-8036 MIA 
Rolling Meadows 
(312) 394-5441 COM 
Schaumburg 

(312) 490-0755 MAR 


Indiana 


East Chicago 

(219) 397-8681 ACO 
Indianapolis 

(317) 634-8202 BEL 
(317) 635-3511 MEU 
(317) 849-7300 PIN 


lowa 


Eldridge 
(319) 285-8484 KLA 


Kansas 


Industrial Airport 
(913) 791-7000 NOR 
Kansas City 

(913) 384-2064 PMC 
Lenexa 

(913) 492-0500 PIN 


Kentucky 


Louisville 
(502) 637-7674 PEE 


Louisiana 


Alexandria 

(318) 433-4517 RAL 
Baton Rouge 

(504) 272-4420 BRG 
(504) 357-4249 IES 
(504) 344-8114 RAL 
Harahan 

(504) 734-8888 BUT 
Kenner 

(504) 466-3401 BRG 
Lafayette 

(318) 234-1405 BRG 
(318) 233-0105 RAL 
Morgan City 

(504) 383-9831 RAL 
New Iberia 

(318) 369-9816 RAL 
New Orleans 

(504) 733-8355 IIW 
(504) 525-8222 WBA 
Shreveport 

(318) 636-9975 CAB 
(318) 222-9459 IES 
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Maine 
See Massachusetts 


Maryland 


Gaithersburg 

(301) 840-9450 MAR 
Rockville 

(301) 881-2270 CAP 
Sparks 

(301) 771-4800 EIL 


Massachusetts 


Burlington 

(617) 272-9450 EIL 
Cambridge 

(617) 491-5500 KAU 
Marlboro 

(508) 481-6638 SPE 
North Andover 
(508) 682-2000 CEI 
N. Billerica 

(508) 667-8541 ELT 
Natick 

(617) 237-1134 CAL 
Wilmington 

(617) 942-0150 ALE 
(617) 658-0810 MAR 
Woburn 

(617) 935-7820 BRO 


Michigan 

Flint 

(313) 743-8940 SHD 
Grand Rapids 
(616) 698-1800 PIN 
(616) 241-3483 RSE 
Livonia 

(313) 525-1155 RSE 


Minnesota 


Burnsville 

(612) 894-6154 ATR 
Minneapolis 

(612) 544-8916 INS 
(612) 544-4035 PMC 
(612) 332-1325 STA 
Plymouth 

(612) 559-2255 MAR 
St. Paul 


- (612) 483-3322 GOE 


(612) 642-2828 SHR 


Mississippi 
Columbus 
(601) 328-6212 BLU 


Tupelo 
(601) 842-6832 BLU 


Missouri 


Kansas City 

(816) 931-0250 ESU 
(816) 333-6569 ISL 
St. Louis 

(314) 535-5760 ISL 


Montana 


See Colorado, Oregon 
or Washington 


Nebraska 


Lincoln 

(402) 466-8221 SCO 
North Platte 

(308) 532-9260 SCO 
Omaha 

(402) 734-6750 SCO 


Nevada 


Las Vegas 
(702) 733-3888 KIE 


New Hampshire 
See Massachusetts 


New Jersey 


Edison 

(201) 287-2030 BRO 
Mommouth Junction 
(201) 494-1500 USI 
Paramus 

(201) 444-8717 ROU 
Pine Brook 

(201) 227-1262 PIN 
South Hackensack 
(201) 488-0008 COD 
South Plainfield 
(201) 561-1133 TST 
Springfield 

(201) 379-7710 ROU 
Totowa 

(201) 256-8555 ROU 
West Caldwell 

(201) 808-4646 TOO 


New Mexico 


Albuquerque 
(505) 293-6161 EPC 


New York 


Albany 

(518) 438-7811 EET 
Brooklynn 

(212) 732-8163 HHS 
Buchanan 

(914) 736-1000 ETC 
Clarence 

(716) 634-8500 EIL 
Corning 

(607) 962-0555 COR 
Farmingdale 

(516) 420-5990 BRO 
Great Neck 

(516) 487-7430 INM 
Hauppauge 

(516) 231-6333 EIL 
Johnson City 

(607) 798-1611 MAR 
Long Island City 
(718) 361-1100 HLD 
Mineola 

(516) 248-2360 ALE 
New York 

(212) 675-7944 NIL 
(212) 575-5194 TAF 
Plainview 

(516) 349-7620 KEL 
Rochester 

(716) 546-5373 MAE 
(716) 235-7620 MAR 
(716) 458-4801 TRA 
Rome 

(315) 337-5400 ROM 


North Carolina 


Charlotte 

(704) 597-1270 BRO 
(704) 377-5413 DIX 
(704) 376-2237 EIL 
Raleigh 

(919) 876-6524 BRO 
Welcome 

(704) 731-6391 WAL 


North Dakota 


Fargo 
(701) 237-5003 SAS 


Ohio 

Cincinnatti 

(513) 351-2000 HUG 
Cleveland 

(216) 651-4100 CRM 
(216) 587-3600 PIN 


Columbus 

(614) 294-5351 HUG 
Dayton 

(513) 435-2134 EIL 
(513) 236-9900 PIN 
Maumee 

(419) 893-0721 RSE 
Warren 

(216) 373-1300 REM 


Oklahoma 


Oklahoma City 
(405) 681-4446 CAB 
Tulsa 

(918) 250-1626 CAB 
(918) 627-1500 INO 
(918) 254-8606 NEI 
(918) 836-0286 TRI 


Oregon 


Beaverton 

(503) 626-6633 CMK 
Portland 

(503) 232-3404 RAD 


Pennsylvania 


Allentown 

(215) 437-6743 WHO 
Braddock 

(412) 351-5000 LEF 
Montgomeryville 
(215) 822-0141 BOM 
No. Huntington 
(412) 864-7423 REM 
Philadelphia 

(215) 673-5600 SUN 
Plymouth Meeting 
(215) 825-4990 TTI 
Trevose 

(215) 364-2830 BRO 


Puerto Rico 


Ponce 

(809) 843-2260 TRE 
Santurce 

(809) 725-4765 BON 


Rhode Island 
Pawtucket 

(401) 728-4600 JAB 
South Carolina 


Charleston 
(803) 722-2634 WIE 
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Columbia 

(803) 772-6111 BRO 
(803) 779-5332 DIX 
(803) 256-0746 WIE 
Greenville 

(803) 297-1430 DIX 
(803) 233-4121 EMS 
North Charleston 
(803) 554-7515 DIX 


South Dakota 


See Minnesota or 
North Dakota 


Tennessee 


Gray 

(615) 247-7125 DIX 
Knoxville 

(615) 966-3441 BRO 
Memphis 

(901) 365-3539 CAB 
(901) 345-9500 BLU 
(901) 795-8487 BRO 
Nashville 

(615) 242-8000 BLU 
(615) 885-1302 BRO 


Texas 


Austin 

(512) 837-5555 NEI 
Beaumont 

(409) 833-9443 RAL 
(409) 838-0393 RAW 
Corpus Christi 
(512) 887-0001 RAW 
Dallas 

(214) 631-3600 BRW 
(214) 343-8800 BUT 
(214) 243-7000 INO 
(214) 233-0020 NEI 
(214) 969-9400 WES 
El Paso 

(915) 778-4448 GIS 
(915) 533-9555 MID 


Fort Worth 

(817) 336-5401 ALE 
Freeport 

(409) 233-5451 BRW 
Garland 

(214) 271-5671 CRM 
(214) 348-8800 TUK 
Houston 

(713) 526-3456 ETX 
(713) 688-7000 INO 
(713) 644-1631 MTI 
(713) 777-1666 NEI 
(713) 694-2771 BRO 
(713) 688-8126 RAW 
(713) 955-0595 SPE 
Irving 

(214) 550-1923 SPE 
(214) 659-0930 VWR 
Longview 

(214) 753-0919 IES 
Midland 

(915) 694-9657 ESI 
Port Lavaca 

(512) 552-7525 RAW 
Richardson 

(214) 234-3392 USI 
San Antonio 

(512) 491-9460 RAW 
Texarkana 

(214) 792-6923 CAB 
Texas City 

(409) 948-3446 RAW 
Wichita Falls 

(817) 723-8106 WES 


Utah 


Sait Lake City 
(801) 261-8877 EIL 
(801) 486-3371 SSC 


Vermont 


See Massachusetts or 
New York 


Virginia 
Arlington 

(703) 524-2412 ARL 
Bluefield 

(304) 487-1477 BRO 
(703) 322-3402 BRO 
Norfolk 

(804) 855-2400 BRO 
(804) 499-3746 EIL 
(804) 855-0105 PEL 
Richmond 

(804) 275-1431 MEM 
Springfield 

(703) 569-2611 EIL 


West Virginia 


See Ohio, 
Pennsylvania, Maryland 
or Virginia 


Washington 


Redmond 

(206) 882-3222 EIL 

(206) 823-4111 VAN 
Richland 

(509) 943-8336 RAD 
Seattle 

(206) 547-2827 ALE 
(206) 762-6050 BIC 

(206) 282-2511 RAD 
Spokane 

(509) 747-3053 RAD 


Wisconsin 


Green Bay 

(414) 435-8331 NRT 
Milwaukee 

(414) 475-6000 MES 
Oshkosh 

(414) 235-8930 ELI 


Wyoming 


See Colorado, 
Nebraska, or Utah 


ACO 
ALA 
ALE 
ARL 
ASC 
ATR 
BEL 
BIC 
BJUW 
BLU 
BNC 
BOM 
BON 
BRG 
BRI 
BRO 
BRW 
BUT 
CAB 
CAL 
CAP 
CEI 
CMK 
coD 
COL 
COM 
COR 
CRM 
css 
CUM 
CWE 
DAL 
DIX 
DOL 
EET 
EIL 
ELE 
ELI 
ELT 
EMS 
EPC 
ESU 
ETC 
ETC 
GIS 
GEO 
GOE 
HAT 
HHS 
HLD 
HON 
HUG 
HUR 
IDA 
IES 
iw 
INM 
INO 
INS 
Isi 
ISL 
ITC 
JAB 
JON 
JOS 
KAS 
KAU 
KEL 


ACRO Electronics, Corp. 
Alaska Electronics Supply 
Allied Electronics 
Arlington Electronic 
Ames Supply Co 

Atrix Tool 

Bell Industries 

Branom Instrument Co. 
B.J. Wolfe 

Bluff City Electronics 

B & C Instruments 

Bomar Electronics 
Bonnin Electronics 
Breard-Gardner 

Brill Electronics Products 
Brownell Electro 
Briggs-Weaver 

Butler & Land 
Carlton-Bates 

Calcotron 

Capital Radio 

Contact East Inc. 

Com Kyl 

Concord Electronics 

Col. Spgs. Wintronic Co. 
Commodore | 

Corning Electronics 
Crompton Metermaster, Inc. 
California Switch & Signal 


Cumberland Electronics Inc. 


CW Electronic Sales 
Dalis Electronics 

Dixie Electronics 

Dolphin Electronic Supply 
E.E. Taylor 

EIL Instruments 


Electrical Equipment Co. Ltd. 


Electronic Industries, Inc. 
Electra-Test 

EMSCO Div. Hammond 
Electronic Parts Co. 
Electronic Supply 
Electronic Tool Co 
Electrotex 

Garrett Industrial Supply 
George Oliver Co. 
Gopher Electronics 
Hatry Electronics 
Herman H. Sticht 

H.L. Dalis, Inc. 

Honolulu Electronics 
Hughes-Peters 

Hurley Electronics 

Idaho Instruments 
Industrial Electronic Supply 
Industrial Instrument Works 
Instrument Mart 

INOTEK 

Instrumentation Services 
ISI Services, Inc. 
Industrial Service Labs 
ITC Electronics 

Jabbour Electronic Supply 
Jones Electronics 
Joseph Electronics 
KASS Electronics Dist. 
Kaufman Co. 

Kelvin Electronics 


Kiesub Corporation 
Klaus Radio 

Leff Electronics 

Masline Electronics Inc. 
Marshall Industries 
Metermetrics 

Marsh Electronics 
Meunier Electronic Sply, Inc. 
Mid-West Associated 
Midland Winntronics 
Mitchell Instruments Co. 
Meters & Instruments 
Norvell Electronics 
Nilsson Electrical Lab 
North Supply 

Northern Radio & TV 
Priest Electronics 
Pacific Indicator Co. 
Pioneer-Standard 
Process Measurement Co. 
Peerless Elect. Equip 
Quement Electronics 
Radar Electric 

Rag Electronics 

Ralph's Electronics 
Rawson & Co. 

REM Electronics 

Rome Electronics 
Route Electronics 

R&R Instrumentation 
RS Electronics 

S&S Electronics 

Scott Electronics 
Southeastern Elect. 
Shand Electronics 
Shelley-Ragon 
Specialty Distributing 
Specialized Products 
Standard Supply Co. 
Stark Electronic Supply 
Scottsdale Tool & Supply 
Sunshine Scientific 

Taft Electronics 
Techmart Inc. 

ThermX of California 
ThermX Southwest 
Tool Kit Specialists 
Time Motion Tools, Inc. 
Tool Tronics 

Transcat 

Tech. Representations 
Tri-State Inst. Lab 

Test Equipment Service, Inc. 
Technical Training Aids 
Techni-Tool, Inc. 
Tucker Electronics, Co. 
U.S. Instrument Rentals 
Vanguard Electronic Tool 
VWR Scientific 

Walker & Associates 
WASSCO 

W.B. Allen Supply 
Wholesale Elec. Supply 
Wholesale Electronics 
Wholesale Ind. Elec. 
Wise Components 

WS Jenks 

Wyle Lab Mkt. Group 
Zack Electronics 


ES TT 
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Continental 


Bensenville, IL 


Resources, inc. (312) 860-5991 
Nationwide Toll Free Bedford, MA 


(800) 343-4688 


Carson, CA 
(213) 638-0454 


San Francisco, CA 


(408) 263-1775 


Orlando, FL 
(407) 855-9544 


Electro Rent 
Corp. 


Nationwide Toll 
Free Number 
(800) 423-2337 
(Except California) 


Alabama 
(800) 241-9156 


Alaska 
(415) 964-5500 


Arizona 
(800) 423-2337 


Arkansas 
(800) 553-RENT 


California 
Burbank 
(818) 843-3131 


Mountain View 
(415) 964-5500 
San Diego 
(619) 571-7905 
Southern CA 
(800) 232-2173 


Northern & 
Central CA 
(800) 421-4848 


Canada 
(800) 268-0216 


Colorado 
(800) 227-8010 


Connecticut 
(800) 225-0836 


Delaware 
(800) 638-1783 


District of Columbia 


(301) 982-1450 


Florida 
(800) 241-9156 
Georgia 
(404) 925-9199 


Hawaii 
(800) 423-2337 


Idaho 
(800) 227-8010 


Illinois 
(312) 956-8350 
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(617) 275-0850 


Gaithersburg, MD 


(301) 948-4310 
Somerset, NJ 
(201) 654-6900 


Dallas, TX 
(214) 458-7616 


Indiana 
Southern 
(800) 521-5788 


Northern 

(800) 323-8893 
lowa 

(800) 323-8893 
Kansas 

(800) 323-8893 


Kentucky 
(800) 521-5788 


Louisiana 
(800) 553-RENT 


Maine 
(800) 225-0836 


Maryland 
(301) 995-6707 


Massachusetts 
(508) 657-8400 
Michigan 

(313) 522-8555 
Minnesota 
(800) 323-8893 
Mississippi 
(800) 241-9156 


Missouri | 
(800) 323-8893 


Montana 
(800) 227-8010 


Nebraska 
(800) 323-8893 


Nevada 
(800) 232-2173 


New Hampshire — 


(800) 225-0836 


New Jersey 
(201) 857-2280 


New Mexico 
(800) 232-2173 
New York 

(800) 631-4278 


North Carolina 
(800) 638-1783 


North Dakota 
(800) 323-8893 
Ohio 

(800) 521-5788 


Oklahoma 
(800) 553-RENT 


Oregon 
(800) 227-8010 


Pennsylvania 
Western 
(800) 521-5788 


Eastern 
(800) 631-4278 


Rhode Island 
(800) 225-0836 


South Carolina 
(800) 241-9156 


South Dakota 
(800) 323-8893 


Tennessee 
(800) 241-9156 


Texas 
(214) 437-3383 
(800) 442-1144 


Utah 
(800) 227-8010 


Vermont 

(800) 225-0836 
Virginia 

(800) 638-1783 
Washington 
(800) 227-8010 
West Virginia 
(800) 638-1783 
Wisconsin 
(800) 323-8893 
Wyoming 

(800) 227-8010 


G.E. Quick Rentals 


Compton, CA 
(800) GE-RENTS 
(213) 605-1290 


Norcross, GA 
(404) 662-1338 


Genstar Rental Electronics, Inc. 


Palo Alto, CA 
(415) 856-7600 
(800) 225-2422 


Woodland Hills, CA 


(818) 887-4000 
(800) 331-3440 
(800) 227-8409 


Orlando, FL 

(407) 859-0322 
(800) 432-0612 
(800) 327-0302 


Gaithersburg, MD 
(301) 621-4043 
(800) 638-4040 


Leasametric 


Nationwide Toll 
Free Number 
(800) 553-2255 


Alabama 
(800) 638-9245 


Alaska 
(Call Collect) 
(415) 574-5797 


Arizona 
(800) 521-4312 


Arkansas 
(800) 255-9568 


California 
Foster City 
(415) 574-5797 


Anaheim 
(714) 634-5925 


Hammond, IN 
(312) 780-0300 


Schenectady, NY 


(518) 385-5316 


Mahwah, NJ 

(201) 934-0400 
(800) 631-8960 
(800) 562-3714 


Carrollion, TX 

(214) 931-8770 
(800) 492-9021 
(800) 323-8964 


Canada, Ontario 
(416) 675-7513 
(800) 268-4939 


Quebec 
(514) 337-5775 
(800) 367-5447 


Los Angeles 

(213) 671-0461 
(818) 708-7334 
(800) 824-4299 


San Diego 
(619) 565-7475 


Colorado 
(800) 255-9568 


Connecticut 
(800) 553-2255 


Delaware 

(800) 553-2255 
Florida 

(800) 638-9224 
Georgia 

(800) 638-9245 


Hawaii 
(Call Collect) 
(415) 574-5797 


Idaho 
(800) 521-4312 


Illinois 
(800) 553-2255 


Indiana 

(800) 553-2255 
lowa 

(800) 255-9568 


Kansas 
(800) 255-9568 


Kentucky 
(800) 638-9245 
Louisiana 
(800) 255-9568 


Maine 
(800) 553-2255 


Maryland 
(301) 948-9700 


Massachusetts 
(800) 553-2255 


Michigan 

(800) 553-2255 
Minnesota 
(800) 255-9568 
Mississippi 
(800) 255-9568 


Missouri 
(800) 255-9568 


Montana 
(Call Collect) 
(714) 634-9525 


Nebraska 
(800) 255-9568 


Nevada 
Northern 
(415) 574-5797 


Southern 
(800) 521-4312 


New Hampshire 
(800) 553-2255 


New Jersey 
(800) 553-2255 


New Mexico 
(800) 255-9568 
Telogy Inc. 


Nationwide Toll 
Free Number 


(800) T-E-L-O-G-Y-I 


(800) 835-6494 


Phoenix, AZ 
(602) 843-6631 


Los Angeles, CA 
(213) 821-4473 


New York 
(800) 553-2255 


North Carolina 
(800) 638-9245 


North Dakota 
(800) 255-9568 
Ohio 

(800) 553-2255 


Oklahoma 
(800) 255-9568 


Oregon 
(800) 343-7368 


Pennsylvania 
(800) 441-7568 


Rhode Island 

(800) 553-2255 
South Carolina 
(800) 638-9245 


South Dakota 
(800) 255-9568 


Tennessee 
(800) 638-9245 


Texas 
Dallas 
(214) 881-0279 


Houston 
(800) 392-3754 


Utah 
(800) 521-4312 


Vermont 
(800) 553-2255 
Virginia 
(800) 638-9245 


Washington 
(800) 343-7368 


Washington, D.C. 


(301) 948-9700 
West Virginia 
(800) 638-9245 
Wisconsin 
Northwestern 
(800) 255-9568 


Southeastern 
(800) 553-2255 
Wyoming 

(800) 521-4312 


Oakland, CA 
(415) 256-0792 


Redwood City, CA 


(415) 594-1700 
San Diego, CA 
(619) 722-5331 
San Jose, CA 
(800) 835-6494 


Denver, CO 
(303) 320-0265 


Atlanta, GA 
(404) 381-5169 
Chicago, IL 
(312) 358-4114 


Boston, MA 
(800) 835-6494 


Annapolis, MD 
(301) 827-7696 


Columbia, MD 
(301) 997-0382 
Detroit, MI 
(313) 528-0346 


Newark, NJ 
(201) 583-0053 


Rental Companies 


Nassau County, NY New Jersey 


(516) 434-8840 


Tulsa, OK 

(918) 665-8899 
Philadelphia, PA 
(215) 398-1886 


Houston, TX 
(713) 376-8666 


Richardson, TX 
(214) 470-9093 


McLean, VA 
(703) 830-6563 


Seattle, WA 
(206) 451-8594 


Test Equipment Corp 


Mountain View, CA 


(415) 964-3923 
(800) 227-1995 


U.S. Instrument Rentals 


San Mateo, CA 
Nationwide: 


(800) 123-USIR, 


ext. 930 OR 


(800) 242-8747, 


ext. 930 


Alabama 
(800) 638-4052 


Arizona 
(800) 525-7578 


Arkansas 
(800) 527-4262 


California 
Burbank 
(213) 849-5861 


Mountain View 
(415) 964-9664 
San Diego 
(619) 231-3990 


San Mateo 
(415) 579-0911 


Santa Ana 
(714) 641-9101 


Ventura County 
(805) 648-6200 


Colorado 
Denver 
(303) 790-0523 


Connecticut 
(800) 526-7563 


Delaware 
(800) 638-4059 


Florida 
(800) 638-4052 
Georgia 
(800) 638-4052 


Idaho 
Northern 
(800) 227-5075 


Southern 
(800) 525-7578 


Illinois 
(312) 991-9770 


Indiana 
(800) 323-6688 


Kansas 
(800) 323-6688 


Kentucky 
(800) 323-6688 


Louisiana 
(800) 527-4262 


Maine 
(800) 526-7563 


Maryland 
(800) 492-8747 


Massachusetts 
(800) 526-7563 
Michigan 

(800) 323-6688 
Minnesota 
(800) 323-6688 
Mississippi 
(800) 638-4052 
Missouri 

(800) 323-6688 
Montana 

(800) 525-7578 
Nevada 

(800) 227-5075 


New Hampshire 
(800) 526-7563 


Northern 
(201) 494-1500 


Southern 
(800) 638-4059 


New Mexico 
(800) 525-7578 


New York 
(800) 631-5321 


North Carolina 
(800) 638-4059 


North Dakota 
(800) 323-6688 
Ohio 

(800) 323-6688 
Oklahoma 
(800) 527-4262 
Oregon 

(800) 227-5075 


Pennsylvania 
Philadelphia 
(800) 638-4059 


Pittsburgh 
(800) 323-6688 


Rhode Island 
(800) 526-7563 


South Carolina 
(800) 638-4059 


South Dakota 
(800) 323-6688 


Tennessee 
(800) 638-4052 


Texas 
(800) 442-4518 


Utah 
(800) 525-7578 


Vermont 
(800) 526-7563 


Virginia 
(800) 638-4059 


Washington 
(800) 227-5075 


West Virginia 
(800) 323-6688 


Wisconsin 
(800) 323-6688 


Wyoming 
(800) 525-7578 


503 


U.S. Fluke Sales Office Areas 


Alabama 


Huntsville 

4920 Corporate Drive 
Suite J 

Huntsville, AL 35805-6202 
(205) 837-0581 


Arizona 

Tempe 

2211 S. 48th Street 
Suite B 

Tempe, AZ 85282 
(602) 438-8314 


Tucson 
(602) 790-9881 


California 


Northern 

46610 Landing Parkway 
Fremont, CA 94538 
(415) 651-5112 


Irvine 

P.O. Box 19676 
Irvine, CA 92713-9676 
16969 Von Karman 
Suite 100 

Irvine, CA 92714 
(714) 863-9031 
Burbank 

(213) 849-7181 
Los Angeles 

(213) 747-5935 
San Diego 

(619) 292-7657 


Colorado 

Denver 

14180 E. Evans Ave. 
Aurora, CO 80014 
(303) 695-1000 


Connecticut 


Hartford 

Glen Lochen East 

41-C New London Turnpike 
Glastonbury, CT 06033 
(203) 659-3541 


Florida 


Clearwater 
(813) 799-0087 


504° 


Miami 

(305) 462-1380 
Orlando 

940 N. Fern Creek Ave. 
Orlando, FL 32803 
(407) 896-4881 


Tampa 
(813) 251-9211 


Georgia 

Atlanta 

2700 Delk Road 
Suite 150 

Marietta, GA 30067 
(404) 953-4747 


Illinois 

Chicago 

1150 W. Euclid Avenue 
Palatine, IL 60067 
(312) 705-0500 


indiana 


Indianapolis 

8777 Purdue Road 
Suite 101 

Indianapolis, IN 46268 
(317) 875-7870 


Louisiana 
New Orleans 
(504) 455-0814 


Massachusetts 


Boston 

Middlesex Technology Center 
900 Middlesex Turnpike 
Building 8 

Billerica, MA 01821 

(508) 663-2400 


Maryland 


Baltimore 
(301) 792-7060 


Rockville 

5640 Fishers Lane 
Rockville, MD 20852 
(301) 770-1570 


Michigan 

Detroit 

45550 Helm Street 

Metro West Industriai Park 
Plymouth, MI 48170 

(313) 522-9140 


Minnesota 

Eagen 

1380 Corporate Center Curve 
Suite 113 

Eagan, MN 55121 

(612) 854-5526 


Missouri 


St. Louis 

11756 Borman Drive 
Suite 160 

St. Louis, MO 63146 
(314) 993-3805 


North Carolina 


Greensboro 

1310 Beaman Place 
Greensboro, NC 27408 
(919) 273-1918 


New Jersey 


Paramus 

P.O. Box 930 

Paramus, NJ 07653-0930 
West 75 Century Road 
Paramus, NJ 07652 
(201) 262-9550 


New Mexico 


Albuquerque 
(505) 881-3550 


New York 


Rochester 

4515 Culver Road 
Rochester, NY 14622 
(716) 323-1400 


Ohio 

Cleveland 

Plaza South Three 
Suite 402 

7271 Engle Road 
Middleburg Heights, OH 
44130 

(216) 234-4540 


Oklahoma 


Northeast 
(405) 236-2977 


Tulsa 
(918) 665-3530 


Oregon 


Portland 
(503) 227-2042 


Pennsylvania 


Malvern 

200 Lindenwood Drive 
Malvern, PA 19355 
(215) 647-9550 


Pittsburgh 
(412) 261-5171 


Texas 

Austin 

(512) 459-3344 
Dallas 

1801 Royal Lane 
Suite 307 

Dallas, TX 75229 
(214) 869-0311 
El Paso 

(915) 533-3508 
Houston 

(713) 240-5995 
San Antonio 
10417 Gulfdale 
San Antonio, TX 78216 
(512) 340-0498 


Utah 


Salt Lake City 
(801) 268-9331 


Washington 
Seattle 

5020 148th Ave. N.E. 
Suite 110 

Redmond, WA 98052 
(206) 881-6966 


Washington, DC 


Washington, DC 
(301) 770-1570 


1989 Fluke and Philips Catalog 


Call Guide 


Information Needed 


* Getting Quotes & Ordering 
¢ Product Availability 

¢ Product Demonstrations 

* Product Evaluations 

¢ Installation 


* Custom Instruments & Systems 


* Shipping 


* Product Information 
¢ Application Assistance 
Warranty Terms & Conditions 


¢ Fluke Distributor Locations 


* Repair & Calibration Services 
* Service Agreements 


¢ Maintenance Training 
¢ Application Training 


¢ Replacement Parts 
* Module Exchange 
* Operator Manuals 


¢ Export Orders 


¢ Instrument Rentals 


Your Fluke 
Sales Office 
(See page 504) 


Your Fluke Sales Office 
OR. . .if rush 
information is needed 
800-44-FLUKE 


800-44-FLUKE 


Your Fluke 
Technical Service Center 
(See page 497) 


800-44-FLUKE, ext. 73 


The Fluke Factory 
800-526-4731 
(in WA, AK, HI 206-356-5774) 


The Fluke Factory 
206-356-5512 


Rental Company 
Locations 
(See page 503) 


international 


Your Fluke or Philips 
Sales Office 
or Representative 
(See page 493) 


Your Fluke or Philips 
Sales Office 
or Representative 
(See page 493) 


Your Fluke or Philips 
Sales Office 
or Representative 
(See page 493) 


Your Fluke or Philips 
Service Organization 
(See page 497) 


Your Fluke or Philips Sales 
Office or Representative 
(See page 493) 


Your Fluke or Philips 
Service Organization 
(See page 497) 


Your Fluke or Philips 
Sales Office 
or Representative 
(See page 493) 


Your Fluke or Philips 
Sales Office 
or Representative 
(See page 493) 


John Fluke Mfg. Co., Inc. 
P.O. Box C9090, Everett, WA 98206 
Tel. (206) 347-6100 ae. 
For more information, call: 
(800) 443-5853 (toll free) in the U. S. A. 
(416) 890-7600 from Canada 
(206) 356-5500 from other countries 
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